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Resilience 2017
Stockholm Waterfront Congress Centre, Sweden, August 20-23, 2017

Monday, 21 August - Floor 2 - 08:50 - 19:00
Patterns of the biosphere
Art session
”The biosphere is the thin outer layer of this planet in which life exists. We humans are part of
the biosphere and completely dependent on the air, the oceans, the forests and all other ecological
systems in order to survive and thrive.” This is the overarching message for this exhibition where
contemporary Swedish artists have interpreted key concepts and insights from the
transdisciplinary research of the Beijer Institute of the Royal Swedish Academy of Sciences.
Created together with Swedish interior design company Svenskt Tenn, whose profit goes to
supporting research, the exhibition consists of four illustrations and the centrepiece is the
transformation Josef Frank’s classic cabinet into a sculpture interpreting the adaptive cycle
model.
By Eric Ericson, Jesper Waldersten, Liselotte Watkins, Stina Wirsén and Guringo design studio.
With Svenskt Tenn and the Beijer Institute of Ecological Economics.

Monday, 21 August - Floor 2 - 08:50 - 19:00
In between Som’ Town
Art session
Rising tensions around migration globally is placing increasing stress on refugees and other
migrants living abroad, as well as the communities they support through remittance. Yet in
between the mid-day shadow of high-rise apartment buildings and the flickering glow of worn
out florescent strip-lights, Somali Town has become a rallying point. An informal sanctuary of
the African diaspora, gathered on the southern tip of a continent. An unexpected home to those
fleeing xenophobia, resource wars, failed states and collapsing ecosystems. Those beginning to
re-establish a new-normal. The mixed media collection of photography and film explores Som’
Town, using food as an entry point for an exploration into memory, migration and resilience.
By Luke Metelerkamp, Steve McDonald and Jules Mecer

Monday, 21 August - Floor 2 - 08:50 - 19:00
Picturing Resilience in Foodways: Northern Ethiopia
Art session
Ethiopia is associated with devastating famine and food insecurity, and at the same time, its
traditional food-ways (the way people grow, process, sell and eat food) are complex connected
knowledge environments. Markets are the central nodes of these food-ways. They reinforce
social connectivity, link rural and urban networks and in this way foster aspects of social
resilience. Markets also distribute seasonal food and provide culturally relevant food for religious
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occasions, strengthening cultural practices. As Ethiopia rapidly modernizes, and supermarkets
link to global food chains, the ways of being embodied in these ‘vernacular’ food-ways are being
reconfigured.
By Gwendolyn Meyer

Monday, 21 August - M1, Floor 4 - 08:50 - 19:00
Radical Ocean Futures
Art session
Sometimes science fiction can attract attention where scientific papers fall short. Stockholm
Resilience Centre staff member Andrew Merrie commissioned conceptual artist Simon
Stålenhag to bring a set of scenarios about the future oceans to life. Stålenhag came up with four
eerie and thought-provoking images. Two of the scenarios represent more utopian visions of the
future, the other two are more dystopian. They are written as speculative fiction in different,
engaging narrative styles: a travel magazine article, an obituary, the transcript of a “TED”-like
talk, and a series of recovered journal entries. K. La Luna is the talented musical alter ego of Dr.
Kaitlyn Rathwell, herself a sustainability scientist. K. La Luna created original musical
interpretations for each of the stories about our future oceans. The collaboration with Stålenhag
is part of an ongoing science-communications project called ‘Radical Ocean Futures.’ The
project was financed through a science communications grant from The Swedish Research
Council Formas and has received extensive attention in various media.
By Andrew Merrie, Simon Stålenhag and K. La Luna

Monday, 21 August - M1, Floor 4 - 08:50 - 19:00
Nature / Society / Economy
Art session
This biosphere sculpture installation was inspired by a workshop at the SARAS Institute in
Uruguay. In a group discussing icons in art and science, Stockholm Resilience Centre’s scientific
director Carl Folke drew a diagram on a board depicting how nature can survive even if the
economy and our societies collapse. But if our ecosystems, biodiversity and the climate as we
know it collapses, then everything falls apart. The social and economic systems we have built
cannot exist independently from the environment. Therefore, in a conflict between these three,
nature must always come first.
By Tone Bjordam

Monday, 21 August - Floor 5 - 08:50 - 19:00
Reflections – on people and the biosphere
Art session
Swedish Art Director Lars Hall has taken photos from the very same spot on the island Grillskäret
in the Baltic Sea over a period of 30 years. Three decades of persistence is documented here
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through the pictures, reflecting diverse impressions and a changing environment. The exhibition
presents a selection of these images together with texts by Stockholm Resilience Centre’s
scientific director Carl Folke. Art photography, science and music quotes reinforce each other
and reflect resilience – the capacity to live, persist and develop with changing conditions in a
globally intertwined world of humans, societies and nature. This exhibition offers a truly
reflective and beautiful way to re-connect to the biosphere and engage with the science of
resilience. Carl Folke will give a guided tour of the exhibition Tuesday and Wednesday at 13.00
during the conference.
By Lars Hall and Carl Folke

Monday, 21 August - - 08:50 - 19:00
Studios
Pop-up event
These studios will provide you with a chance to move and step out of the conference mode,
especially that of sitting. Take a few minutes to be good to yourself – it is worth it!

Monday, 21 August - Floor 3, LANDING - 08:50 - 19:00
Craft corner
Pop-up event
The craft corner will provide a comfortable space where you can sit down and take a break from
the sessions, engage in some handicraft, and have informal talks with peers. Material and
instructions for crocheting “granny squares” will be provided for those keen to use their hands.
At the end of the conference Katja and Marika will collect the squares in the aim of creating a
quilt – a physical reminder of those moments and the conference.
With Katja Malmborg & Marika Haeggman

Monday, 21 August - A1 (1350) - 09:00 - 10:00
Opening Plenary: Resilience 2017 - Exploring the Frontiers
Chair/s:
This plenary is the official opening of the Resilience 2017 conference. The plenary speakers will
reflect on the rapid progress and diffusion of resilience thinking, and emerging frontiers and
challenges. Speakers include two of the world's leading scholars in the field of resilience science.
Presenter 1: Carl Folke, Professor and Science Director, Stockholm Resilience Centre; Director
of the Beijer Institute of Ecological Economics of the Royal Swedish Academy of Sciences
Presenter 2: Katrina Brown, Professor of Social Science at the University of Exeter, UK
Discussant: Victor Galaz, Ass. Professor, Deputy Science Director, Stockholm Resilience Centre
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Monday, 21 August - C3 (180) - 10:15 - 11:00
Stewardship theme plenary I: Biosphere stewardship across scales and
knowledge systems
Chair/s: Maria Tengö, Stockholm Resilience Centre
Speakers:
Rosemary (Ro) Hill, Principal Research Scientist CSIRO and Adjunct Associate Professor,
James Cook University, Australia – The role of communities and indigenous knowledge for
stewardship across scales
Terry Chapin, Professor Emeritus of Ecology, University of Alaska Fairbanks – The role of
science in stewardship across scales

Monday, 21 August - A1 (1350) - 10:15 - 11:00
Transformations theme plenary I: Learning from the history of largescale social innovations and transformations
Chair/s: Per Olsson, Stockholm Resilience Centre
Speaker:
Frances Westley, JW McConnell Chair in Social Innovation at the University of Waterloo,
Canada – The Evolution of Social Innovation

Monday, 21 August - C1/C2 (250) - 10:15 - 11:00
Approaches theme plenary I: Frontiers of Social-Ecological-Systems
research - Theories and Methods
Chair/s: Marty Anderies, Professor, Arizona State University
Speakers:
Simon Levin, James S. McDonnell Distinguished University Professor in Ecology and
Evolutionary Biology, Princeton University - Challenges in managing social-environmental
systems
Marten Scheffer, Professor at the Department of Environmental Sciences, Wageningen
University, Netherlands - What are the key questions and how can we address them?
Claudia Pahl-Wostl, Professor, Institute for Environmental Systems Research at the University
of Osnabrück, Germany - The many facets of human-environmental interactions

Monday, 21 August - C4 (125) - 10:15 - 11:00
Connectivity Theme plenary I: Cross scale dynamics and resilience
Chair/s: Garry Peterson, Professor, Stockholm Resilience Centre
Speakers:
Lance Gunderson, Professor and Chair of Environmental Sciences, Emory University
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Elena Bennett, Associate Professor, McGill School of Environment & Department of Natural
Resources, Canada

Monday, 21 August - M1, Floor 4 - 11:00 - 11:30
Forró
Pop-up event
Forró is a Brazilian music and dance style. It originates from the rural communities living in the
Sertão – the dry hinterlands of Northeastern Brazil. Traditional forró songs tell stories about rural
life with all its hardships such as droughts, out-migration and longing for home, as well as joys
such as love and folk festivals. Nowadays, forró is popular throughout Brazil and Europe, and
the dance has taken influences from other couple dances. However, the cultural heritage of the
Sertão is still alive in modern forró.
By Vivika Mäkelä and Luiz Fernando Caldeira

Monday, 21 August - C1/C2 (250) - 11:30 - 13:00
Nurturing resilience through adaptive co-management – what have we
learned? Key insights and emerging questions
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Lisen Schultz
Adaptive co-management (ACM) represents an approach to biosphere stewardship emerging out
of the social-ecological resilience literature. ACM has received considerable attention, but
systematic multi-case comparisons of ACM are largely lacking. In this session we will present a
series of robust and empirically grounded comparisons between four ACM initiatives that enable
a quantitative assessment of the contribution of learning and collaboration to perceived socialecological outcomes. We will further demonstrate our diagnostic framework, and how we used
it to provide conceptual consistency thus enabling cross-case comparisons. The session thus
presents a series of different but coherent studies advancing our understanding of ACM.
Contributed session oral presentation:

Coordination and cooperation in collaborative environmental governance
Örjan Bodin 1, Julia Baird 2, Lisen Schultz 1, Ryan Plummer 1, 2, Derek Armitage 3
1

Stockholm Resilience Centre at Stockholm University, Stockholm, Sweden
Brock University, St. Catharines, Canada
3
University of Waterloo, Waterloo, Canada
2

Different collaborative approaches are commonly suggested as the best available mean to
accomplish sustainable environmental governance. But collaborative challenges are plentiful.
Here, we will focus on two broad classes of collective action problems, coordination and
cooperation. Coordination mainly involve finding effective ways for actors to accomplish a
commonly agreed upon objective through, for example, efficient resource allocation,
synchronization of different activities, and a suitable division of labor for common tasks.
Cooperation, as we use the term here, however typically also involve actors and coalitions of
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actors with conflicting interests to seek and find commonly agreed upon ways to solve collective
problems. Further, coordination and cooperation is often associated with low- versus high risk,
respectively. It has also been proposed that the higher risk, the more bonding structures in the
collaborative social network. In this work, we challenge this notion and instead propose that as
actors over time get to know each other, they will be able to address high-risk cooperative
collective action problems without relying on bonding network structures that often are very
time-consuming to develop and maintain. But this ability is contingent upon three criteria: (i)
one or a few actors will take on the role as centrally positioned facilitators, or (ii) specific types
of actors emerge as risk mediators, and (iii) that the social-ecological context is fairly stable
over time. This proposition is empirically evaluated using four biosphere areas (UNESCOs Man
and the Biosphere areas, MAB), two in Sweden and two in Canada as case studies. Our results
lend support to our proposition, although more data is definitely needed to confirm this. Further,
our results also suggest that the stability of social-ecological context plays a significant role in
explaining why actors engage in bonding versus bridging structures.

Contributed session oral presentation:

Developing and using a diagnostic approach to understand adaptive comanagement: Reflections and frontiers
Ryan Plummer 1, 2, Derek Armitage 3, Julia Baird 1, Örjan Bodin 2, Lisen Schultz 2, Angela
Dzyundzyak 1
1

Environmental Sustainability Research Centre, Brock University, St. Catharines, Canada
Stockholm Resilience Centre, Stockholm University, Stockholm,, Sweden
3
School of Environment, Resources and Sustainability, University of Waterloo, Waterloo, Canada
2

The success of initiatives in accomplishing better biosphere stewardship relies on the ability to
engage participants in activities and processes that lead to positive social and ecological
outcomes. Adaptive co-management (ACM) is argued to nurture resilience in this regard, and
yet moving forward in understanding the concept and application requires systematic and
coordinated research efforts. In the biosACM research project we developed and made
operational a diagnostic framework to study Biosphere Reserves in Canada and Sweden over a
four-year time period. We reflect here on the salient conclusions from the project: a coherent
framework that emphasizes conceptual and terminological specificity for comparative
assessment; robust measures of key variables for greater internal validity; effective employment
of mixed methods and analytical techniques; a more nuanced understanding of processes and
outcomes; and, an approach that recognizes complexity and spatio-temporal feedback while
also framing policy relevant insights. Based on these conclusions knowledge of biosphere
stewardship may be advanced from uptake and utilization of the diagnostic framework.
Increasing the number of cases and the variety of contexts is imperative to generate transferable
insights across the gamut of stewardship initiatives. Additional opportunities for important
contributions at the frontier of future research involve disentangling the contested matter of
stakeholders’ perceptions, including direct measures of social and ecological outcomes, and
amassing a database large enough to analyze feedbacks from outcomes to subsequent
participation and processes.
Contributed session oral presentation:

An empirical assessment of learning conditions, effects and outcomes in
environmental governance settings
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Derek Armitage 1, Angela Dzyundzyak 2, Julia Baird 2, Orjan Bodin 3, Ryan Plummer 2, 3, Lisen
Schultz 3
1

University of Waterloo, Waterloo, Canada
Brock University, St. Catharines, Canada
3
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
2

Disentangling the factors that foster learning with the outcomes of learning, and the subsequent
implications for sustainability, is challenging to do empirically. Our aim here is to outline a
novel model and analytical process to quantitatively assess relationships among the conditions
that enable learning (e.g., activities and collaboration), the effects on learning (e.g., changes in
understanding about sustainability issues), and substantive and process-related sustainability
outcomes. We draw on insights from research in four biosphere reserves in Canada and Sweden.
Key findings highlight the effectiveness of different measures of learning, how to empirically
differentiate the factors that foster learning with the outcomes of learning, and the opportunity
to better inform the design of learning activities and processes through the annual work planning
exercises in organizations committed to sustainability. The model and suite of metrics applied
in this study is a useful reference point for future empirical studies of learning in different
sustainability settings.

Contributed session oral presentation:

From conflict to coalition: stakeholder participation in the Biosphere Reserve
nomination process
Julia Baird 1, Lisen Schultz 2, Derek Armitage 3, Örjan Bodin 2, Ryan Plummer 1, 2
1

Environmental Sustainability Research Centre, Brock University, St. Catharines, Canada
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
3
School of Environment, Resources and Sustainability, University of Waterloo, Waterloo, Canada
2

Collaborative approaches to environmental governance are argued to be effective in situations
of system complexity, change and uncertainty. However, creating collaborative approaches in
circumstances where diverse stakeholders bring multiple, sometimes opposing values and
perspectives often create conflict, and engaging in collaboration in these circumstances can be
difficult. There is dearth of research related to how stakeholders move beyond conflict to form
coalitions to collaboratively govern the environment, particularly in situations of selforganization. In this case study of a Biosphere Reserve in Ontario, Canada the causal
mechanisms by which stakeholders self-organize and build a coalition for the purposes of
securing a Biosphere Reserve designation over a period of several years is probed. Causal
mechanisms are drawn from the scholarship on collective action, policy change and social
innovation. A process tracing method reveals that four causal mechanisms are important in the
process: the perceived severity of the problem, emulation, entrepreneurship and fear of
marginalization. While the first three mechanisms are relatively well-known, the fear of
marginalization is a causal mechanism not discussed in depth in the collective action literature.
While not a positive reason for participating in a coalition, the fear of marginalization plays an
important role in the case and may be an important mechanism to consider and acknowledge in
situations of conflict. This study adds a focus on a new, potential causal mechanism operating
for self-organization as a precursor to collective action in environmental governance that is
important for the literature and for practitioners. Further research to understand the prevalence
of this mechanism and its implications for collective action over time is needed.

Contributed session oral presentation:
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A comparative study of adaptive co-management and social-ecological resilience
in four Biosphere Reserves
Lisen Schultz 1, Ryan Plummer 2, Julia Baird 2, Örjan Bodin 1, Derek Armitage 3
1

Stockholm Resilience Centre, Stockholm university, Stockholm, Sweden
Environmental Sustainability Research Centre, Brock University, St. Catharines, ON, Canada
3
School of Environment, Resources and Sustainability, University of Waterloo, Waterloo, ON, Canada
2

Adaptive co-management (ACM) is an approach that brings together the learning aspect of
adaptive management and the collaborative aspect of co-management, in order to foster the
capacity to adapt and transform in face of social-ecological change (i.e. social-ecological
resilience). In the academic literature, the concept has been applied to describe a range of
initiatives, in forestry, fisheries, water governance, and even climate change adaptation. Natural
resource management policies and initiatives have also embraced the concept, often in response
to failures of more conventional approaches. In biosphere reserves (BRs), the concept has
generally not been used by people involved, but given that BRs a) aim to reconcile conservation
and development (i.e. take a social-ecological approach), b) are promoted as learning sites in
this regard, and c) are managed in collaboration between a variety of stakeholders, both state
and non-state, we consider them as natural experiments with ACM. In this study, we followed
two Canadian BRs and two Swedish BRs, making structured comparisons between processes
and outcomes across the four contexts. We aimed to gather comparable data across the BRs by
adopting a shared diagnostic framework, clear definitions of variables, and systematic
investigation (shared instruments for interviews, surveys, and resilience assessment workshops
as well as common analysis techniques). This has allowed us to improve understanding of
several important aspects of ACM. These include how network structures change with the
collaborative challenge at hand; the way various conditions for learning affect what kinds of
learning actually emerge and how various kinds of learning in turn affect outcomes; how
diversity of stakeholders and institutions affect flexibility, novelty and efficiency of
governance; and finally, what causes actors to move from conflict to coalition. In this session,
we present our key findings, and then engage session participants to refine these for a synthesis
paper on ACM.
Contributed session oral presentation:

Mapping biodiversity, setting measurable goals and involve stakeholders - tools
for acting in a biosphere reserve landscape
Claes Hellsten, Magnus Apelqvist
East Vättern Scarp Landscape Biosphere Reserve, Jönköping, Sweden

One of biosphere reserves most important functions is to act by involving stakeholders to create
model areas for sustainable development – man and nature in harmony. This includes linking
conservation efforts with socioeconomic perspectives. It also means being an arena for
innovation and use of new tools for landscape management . The project Living Ecosystem In
the Future (LEIF) , initiated by the biosphere reserve, is a unique tool for prioritization of
conservation work. It represents an ecological landscape deficiency and functionality analysis
(including tipping points for 202 species representing six of the region's most important
ecosystems). The implementation in projects support both the long-term goals of ecological
sustainability in the Biosphere program and serve as an example of cooperation with a number
of stakeholders (County administration board, board of forestry, land owners, WWF and
residents). In the Biosphere (East Vätterna Scarp Landscape) this tool has been tightly coupled
to two practical projects: "Lövsuccé" (production of deciduous trees and replacing spruce
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plantations) and "Lona-Odeshog" (restoration of semi-natural grasslands and forest pastures).
The maps produced in LEIF has shown to be a very good pedagogical tool to show the
connection between landscape values and different stands and to inspire landowners to be
proactive. Both projects includes social, economic and ecological dimensions as they promote
ecological values, farmer's economy, tourism and residents well-being. The results in the
primary report and from implementation in the projects has validity well beyond the border of
the biosphere reserve and spin-off projects are planned in the surrounding area. The connection
between research and practical results in the landscape displays the unique role of the biosphere
reserve as a platform and a bridge that initiates actions and catalytic processes involving
stakeholders with diverse interests a synergistic effect in line with the goals of the biosphere
reserve.

Monday, 21 August - Room 35/36 (72) - 11:30 - 13:00
Exploring biosphere stewardship as care, knowledge, agency
Contributed session - Social-ecological transformations for sustainability
Chair/s: Maria Tengö
In an age of increasing human pressure on the planet’s ecosystems, biosphere stewardship is
emerging as a guiding concept for moving towards trajectories of sustainable development. We
propose a framework of biosphere stewardship as a function of three aspects: care, knowledge,
and agency. We argue that all three are required but view care as an underexplored aspect and a
distinguishing feature that sets stewardship aside from concepts such as adaptive co-management
and adaptive governance. The aim of the session is to test and further develop the framework,
with particular focus on the aspect of care, in conversation with invited speakers and attending
participants.
Contributed session oral presentation:

Biosphere stewardship as care, knowledge, agency – introducing a framework
Johan Enqvist
Stockholm Resilience Centre, Stockholm, Sweden

The Anthropocene poses pressing challenges for human relations to the environment, including
how we understand, act in and care for the world around us. The concept of stewardship is
increasingly used in sustainability research to describe responses these challenges. There are
many different interpretations and uses of stewardship – including ecosystem, earth and
biosphere stewardship – informed by different (inter-)disciplinary assumptions and expertise,
as well as the long history of the concept in academic and lay contexts. Stewardship thus
represents a potentially useful boundary object for contemporary sustainability research,
enabling collaboration and dialogue between different parties while acknowledging that
approaches may vary. To enhance the utility of stewardship as a boundary object, it is necessary
to clarify different interpretations, highlight connections and identify tensions in how
stewardship is used. In this paper, we establish some waypoints to help researchers and
practitioners navigate the challenges and opportunities that come with using the concept. We
do this by (a) providing the first systematic literature review of stewardship, and (b) articulating
a novel framework for thinking through and relating different uses of stewardship based on
three ‘attractors’ in the literature – care, knowledge and agency. We use the framework as a
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platform to identify further avenues for stewardship research in relation to the sustainability
challenges of the Anthropocene.

Contributed session oral presentation:

Framing Biosphere Stewardship: An Ecological Solidarity Perspective
Raphaël Mathevet 1, François Bousquet 2, Christopher M. Raymond 3
1

CNRS UMR 5175 CEFE, Montpellier, France
CIRAD GREEN, Montpellier, France
3
Department of Landscape Architecture, Planning and Management, Swedish University of
Agricultural Sciences, Alnarp, Sweden
2

The concept of Ecological Solidarity is a key feature of the laws reforming National Park policy
(2006) and biodiversity conservation policy in France (2016). The objectives of this
presentation are (i) to show how ecological solidarity could be the core concept of a new socialecological stewardship; (ii) to present a typology of the environmental stewardship approaches
and to help positioning this social-ecological stewardship in an already rich conceptual
landscape. First, we highlight how ecological solidarity provides a focus on the
interdependencies among humans and non-human components of the SES. In doing so we
identify ecological solidarity within a framework that distinguishes ecological, socialecological and social-political interdependencies. In making such interdependencies apparent
to humans who are not aware of their existence, the concept of ecological solidarity promotes
collective action and reinforces the adaptive capacity of the SES and builds or makes stronger
its resilience to changes. By focusing on the awareness, knowledge and acknowledgement of
interdependencies between actors and between humans and non-humans, we present and
discuss how an extension of a care approach from humans to non-humans and their interactions
may lead the way for a grounded stewardship approach. In a second part we focus on the
development and meaning of the stewardship concept in the current environmental science,
ecology and biodiversity conservation literature. We present an adaptation of a political science
framework and the 4 main types of stewardship we identified: reformist, adaptive, sustainability
and transformative stewardship. The key distinctions between stewardship types are (i) the role
of science, (ii) the exploration and integration of the plurality of values, and (iii) the capacity to
modify values, rules and decision-making system. We then discuss on the consequences of these
results, the place of social-ecological stewardship and present future directions for both research
and integrated conservation and development policy.

Contributed session oral presentation:

Biosphere stewardship - reflections from indigenous governance systems and
ethics of care and reciprocity
Rosemary (Ro) Hill
CSIRO, ATHERTON, Australia

Ro Hill is a human geographer dedicated to collaborative environmental governance,
indigenous peoples and social-ecological sustainability. She will contribute to the session
reflecting on stewardship as care-knowledge-agency based on her experiences and perspectives
from cross-cultural research with indigenous peoples and in collaborative knowledge platforms
in Australia and elsewhere, including engagement with IPBES and the Task Force on
Indigenous and Local Knowledge. In particular she will elaborate on indigenous worldviews
and governance systems and ethics of care and reciprocity in relation to stewardship.
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Contributed session oral presentation:

Changing linkages of care to action at local to global scales
Terry Chapin
University of Alaska, Fairbanks, United States

Evolution has endowed the human species with two primal instincts: One is to scramble to
acquire and hoard the resources needed to survive and reproduce. The second is to care for
others, so they may survive, reproduce, and thrive over the longer term. This second instinct is
strongest for family, but extends to our community and the local environment on which we
depend. One of the greatest challenges of the Anthropocene is to extend the application of care
to larger scales. It is the scaling of care that has fostered those features of civilizations, cultures,
and religions that we most value. At the local scale, the selfish motivations for stewardship are
clear—protect my home, my lake, my community. A logical local stewardship strategy is to
convey the ethical and instrumental benefits of stewardship, with an emphasis on locally
relevant ecosystem and social services. At the global scale, instrumental benefits are distant and
diffuse, so the most compelling arguments are ethical—protecting vulnerable people and places
and options (resilience) for future generations. The global challenges are to bridge across issues,
silos and scales and to communicate the opportunities to foster care as a foundation for shaping
a more sustainable planet.

Monday, 21 August - Room 31 (26) - 11:30 - 13:00
Resettlement as transformation
Contributed session - Social-ecological transformations for sustainability
Chair/s: Helen Adams
Involuntary resettlements are deliberate actions, often decided upon by a few external actors,
implemented for positive objectives but with unpredictable outcomes. Thus, they represent a
microcosm to understand trade-offs and uncertainties in transformation. Disaster and
development related resettlement are common, yet mechanisms to use resettlement for positive
change remain opaque, in a world where climate change will increasingly render places
uninhabitable. A resilience framework represents an opportunity to fully explore the dynamics
of such change – in structure and function at multiple scales, and the impact of such change on
all groups affected, whether directing the transformation or not.
Contributed session oral presentation:

Challenges of 'deliberate transformation': Lessons from post-tsunami
resettlement in the Andaman Islands, South India
Sophie Blackburn
King's College London, London, United Kingdom

There is a burgeoning literature within disasters and climate scholarship on the relationship
between environmental risk and social transformation. Disasters scholars have documented the
role of extreme events as ‘tipping points’ for deep changes in social-political systems (Pelling
and Dill 2010), whilst climate literature has increasingly called for incremental or ‘deliberate’
transformations as a proactive adaptive mechanism (O’Brien 2012). Often embedded in this
literature are normative visions of interrupting the inequitable value systems, norms and power
relations which produce vulnerability and poverty, in ways that enable more equitable and
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resilient development trajectories to emerge. Alongside resilience, non-governmental
organisations are now increasingly using the language of transformation in DRR and
humanitarian programming – however, to date evidence of what ‘good’ or ‘proper’
transformation looks like remains thin, presenting a barrier to the development of such
interventions. This paper addresses this knowledge gap, identifying potentially transformational
outcomes of post-disaster resettlement in the Andaman Islands (South India). These include the
catalytic role of resettlement processes in stimulating local political engagement, activism and
representation. However, the evidence also suggests these changes were spontaneous, highly
context-specific, and accompanied by the parallel disempowerment and marginalisation of
certain groups. This demonstrates the unevenness and selectivity of resettlement outcomes, and
suggests it will be very difficult to design pre- or post-disaster interventions that can predictably
achieve deliberate transformation at scale. Particularly given political resistance to overtly
interventionist programming, this paper asks whether it is realistic, practical or even desirable
to try and ‘do’ deliberate transformation.

Contributed session oral presentation:

Resettlement as refugia under extreme environmental change scenarios
Christopher Lyon
University of Dundee, Dundee, United Kingdom

Environmental change induced resettlement read through a social-ecological lens is a
transformation, but not uniform in appearance at differing scales and timeframes, with
implications for people and subjective understandings of positive change. At short time scales,
resettlement is a local event affecting community or small group scales, such as relocating a
village due to rising sea levels, and may be contained within states and regions. However, this
resettlement regime only remains valid within specific critical planetary boundaries such as
biodiversity loss thresholds and climate stability. Once these boundaries are passed at planetary
scales where more severe the impacts of climate change or biodiversity loss render larger
geographical areas uninhabitable, resettlement may mean the relocation populations at much
larger scales and distances from place of origin, and may take intergenerational characteristics.
Historical examples of such relocations exist as the human refugia under past climate regimes
(e.g. glaciation). Reference to human refugia remain absent from current and future-oriented
discourses on human resettlement in response to climate change. However, current futureoriented ecological literature describe refugia for nonhuman organisms and may serve as a
rough guide for human resettlement locations under severe environmental change scenarios.
Such extreme considerations necessarily challenge contemporary notions of place rooted social
organisation and politics, raising the difficult question of both winners and losers, but also what
social, cultural, and political discourses and practices constitute resilience in the face of such
radical geographical dislocation.

Contributed session oral presentation:

Risks of involuntary resettlement initiatives in Bangladesh
Anwara Begum 1, Ricardo Safra de Campos 2
1
2

Bangladesh Institute of Development Studies, Dhaka, Bangladesh
University of Exeter, exeter, United Kingdom

Resettlement of individuals and communities can occur within a spectrum that includes on one
end voluntary initiatives, and on the other involuntary or planned responses. The literature
argues that voluntary resettlement initiatives tend to result in more favourable outcomes because
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there is scope for preventive responses, especially those that aim to reduce people’s motivation
to migrate, by ensuring an acceptable livelihood in their established homelands. On the other
hand, empirical evidence suggests that involuntary resettlement through planned action by
government agencies, for the purposes of economic development or to avoid hazards, can have
significant social consequences on different socioeconomic groups, particularly vulnerable
communities that have historically resisted being evicted from their homeland, and that now are
faced with limited choices due to projected impacts of Climate Change. This paper explores
challenges and issues associated with resettlement initiatives in Bangladesh, particularly
focusing on livelihood transitions, infrastructure development and social services that are
needed in order to increase vulnerable migrants’ chances of a positive change in new resettled
areas. In-depth qualitative interviews (n=6) conducted in resettled communities were
thematically coded to investigate the issues impacting on the multiple interactions between
resettlement and resilience. Findings suggest that more efficient communication and
coordination between the government and affected communities should sought. In addition,
other forms of planned intervention, such as the “cluster village” model should be explored for
potential application to future climate displaced individuals.

Contributed session oral presentation:

Integrating place attachment and resilience for positive resettlement outcomes
Helen Adams
King's College London, London, United Kingdom

Climate change will increasingly render places in which people live uninhabitable. While our
understanding of the differentiated outcomes of population movements under environmental
change has increased, less attention has been paid to the processes of resettling entire
communities when places become uninhabitable. This is despite resettlement consistently
undermining resilience of the affected populations. Resettlement represents a rupture of bonds
to place, and thus place attachment can offer some insights as to why this is the case. However,
the relationship is complex. Here, four potential interactions between place and resilience in
resettlement are discussed from the perspective of place attachment: 1) Teleconnectivity and
mobility of place attachment: Emotional bonds to places left behind can both increase and
undermine resilience in new circumstances; 2) Temporal considerations in breaking and
creating place attachment: Benefits and disadvantages of anticipatory versus post-hoc
resettlement and questions on the appropriate timescale for measuring resilience after
resettlement; 3) Scale of influence: External support from systems operating at higher scales is
required for resettlement, with implications for agency and rights of those resettling; 4) A
panarchy framing can be mapped onto the stages of resettlement. Resettlement has significant
negative psychological and material impacts that can span generations. But is there also the
latent capacity for desirable transformative change within resettlement? This paper discusses
some of the interactions between place attachment and resilience during resettlement in order
to inform discussions on resettlement for positive and intentional transformations under climate
change.

Monday, 21 August - Room 24/25 (70) - 11:30 - 13:00
Just green? How do we make green infrastructure become a tool for cross
dimensional urban sustainability?
Contributed session - Social-ecological transformations for sustainability
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Chair/s: Dagmar Haase
In this session, we will discuss the need to critically engage with nature based solutions and their
role in supporting urban sustainability and resilience. Nature in cities is not fully employed to
better the lives and the health of urban dwellers and, vice versa, nor is societies’ capacity to
protect urban ecosystems and species. Furthermore, cities are characterized by increasing sociospatial differences, with some residents benefiting more from urban nature than others, as well
as increasing diversity regarding perceptions of and demands on urban nature. What needs to be
added to the nature base of the solutions to remedy these and other problems?
Contributed session oral presentation:

Innovating continuity - a biocultural perspective on cities
Erik Andersson 1, Stephan Barthel 1, 2
1
2

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Faculty of Sustainable Development, University of Gävle,, Gävle, Sweden

History matters, and can be an active and dynamic component in the present. A closer look at
cities from the perspective of biocultural dimensions and complexity offer common and
potentially fertile ground for different knowledge traditions and sectors to meet. To help this
process gain momentum we present social-ecological memory as way to address, diagnose and
engage with urban green space performance and resilience. Rapidly changing cities pose a threat
and a challenge to the continuity that has helped to support biodiversity and ecological functions
by upholding similar or only slowly changing adaptive cycles over time. Continuity is
perpetuated through memory carriers, slowly changing variables and features that retain or
make available information on how different situations have been dealt with before. Ecological
memory carriers comprise memory banks, spatial connections and mobile link species. These
can be supported by social memory carriers, represented by collectively created social and
cultural features like habits, oral tradition,rules-in-use and artefacts, as well as media and
external sources. Loss or lack of memory can be diagnoses by the absence or disconnect
between memory carriers, as will be illustrated by several typical situations. Drawing on a set
of example situations, we present an outline for a look-up table approach that connects
ecological memory carriers to the social memory carriers that support them and use these
connections to set diagnoses and indicate potential remedies. The inclusion of memory carriers
in planning and management considerations may facilitate preservation of feedbacks and
disturbance regimes as well as specie sand habitats, and the cultural values and meanings that
go with them. The diversity of memory carriers and the complex relations between them make
for an argument to case for the need to combine methods and perspectives from the different
sciences as well as the humanities, and the examples demonstrate that this is not merely of
academic interest.

Contributed session oral presentation:

Trade-offs between ecological and social sustainability
Annegret Haase
Helmholtz Centre for Environmental Research - UFZ, Leipzig, Germany

Sustainability claims to be a comprehensive concept; at its heart, there are three dimensions:
ecological, economic and social sustainability are forming its three main pillars. Inherently, we
believe that real sustainability can be only reached when all three pillars go hand in hand or
nicely fit with each other. In sustainability research, there is not so much focus on the trade-offs

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
between the pillars. But these trade-offs exist, and it is more than ever necessary to address
them. In my talk, I will focus on trade-offs between ecological and social sustainability. All too
often, we assume that ecological sustainability automatically serves for social equity and
inclusiveness as well. But, when looking closer at this relationship, it becomes obvious that
ecological sustainability is not inherently socially just; sometimes, projects aiming at greening
or the protection of resources such as thermal insulation even lead to social problems,
segregation or increase the vulnerability of the poor. My talk will also have a focus on urban
areas. Cities are those places where the majority of humanity lives and where most of the
planetary resources are being needed and exploited. At the same time, cities are places
characterized by high levels of segregation and social inequalities. Hitherto ecological and
climate adaptation projects did not stop or even change the trends towards increasing social
polarization. Set against this background, I will try to disentangle some critical relations
between ecological and social sustainability in cities, will ask whether and, if yes, how we can
reach “green” and “just” cities and what are conditions/frameworks to be changed/challenged
for that.
Contributed session oral presentation:

Relationship between structure of urban land and surface temperature: inner
class and neighborhood effects
Peleg Kremer 1, Neele Larondelle 2, 3
1

Department of Geography and the Environment, Villanova University, Villanova, United States
Humboldt Universität zu Berlin | Landscape Ecology Lab, Berlin, Germany
3
Potsdam Institute for Climate Impact Research | Climate Impacts & Vulnerabilities - Research
Domain II, Potsdam, Germany
2

The structure of urban landscapes (STURLA) classification was developed as a simple and
reproducible approach to urban structure classification that captures common heterogeneous
structures in urban landscapes by deriving composite classes of built and natural features based
on compositions of adjacent structural elements that emerge in the urban landscape, using a
cellular grid to define units of analysis (Hamstead et al., 2016). STRULA approach is proposed
as useful for studying the relationship between urban structure and function and prior studies
investigated the relationship between STRULA classes and surface temperature in NYC and
Berlin (Hamstead et al., 2016, Larondelle et al., 2014). In this study, we continue to develop the
STRULA classification by examining the drivers of the relationship between urban structure
and surface temperature. In particular, we are interested in understanding the relationship
between different building types and surface temperature. We use newly available data in Berlin
to capture the influence of inner class composition and neighborhood effects on surface
temperature within one composite class that encompasses 35% of the land in Berlingrass\shrubs, tree, lowrise, midrise, road and bare soil. This analysis allows us to further
establish the merit of the STRULA approach and evaluate its underpinning urban structure
components. A linear model in constructed describing the influence of individual land cover
components within the composite class and in the neighborhood of the class on surface
temperature.
Contributed session oral presentation:

The perspective of urban telecouplings for greening strategies
Dagmar Haase
HU Berlin and UFZ Leipzig, Berlin, Leipzig, Germany
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The key target of the short provocative paper is to identify and to discuss the perspective of
urban telecouplings for/of greening strategies, in particular patterns, processes and actors at both
ends of such a coupling. The paper will present some conceptual considerations as well as real
world cases and argue why a better understanding of urban telecouplings helps to shed light on
unsolved problems and questions of urban greenspace access and availability inequalities. For
more information about the overall aim of the session, please, refer to the session abstract.

Contributed session oral presentation:

The nature conservation perspective
Sara Borgström
Royal Institute of Technology KTH, Stockholm, Sweden

Long before concepts like biodiversity, ecosystems and ecosystem services were coined, we
started to establish protected areas to safeguard appreciated values provided by nature – with a
special attention to certain species or landscapes. This institution which was a response to the
industralisation and more recently it has been applied to safeguard biodiversity and recreational
values in urbanizing landscapes, which are often located in biodiversity rich areas. Hence, still
with a strong focus on certain species and landscape features. Unfortunately, this legacy and
present implementation of the protected areas build on an either or thinking - a belief that it is
possible to separate and protect nature from human activities. This discourse and practices are
at odds with the present day suggested integrative approaches to social-ecological urban
dynamics. For example, commonly the nature conservation is administrated and managed by
other divisions than those responsible for the urban planning and management of the
surrounding landscape. These kinds of amplification of the institutional boundaries likely have
negative impacts on human accessibility, flows of benefits and ecological connectivity, and in
the long term put the areas at risk of degradation. In addition, the urbanization increases the
physical isolation of protected areas as well as the diversity of demands on what they should
provide. It is clear that there is a need to reconsider protected areas in the light of present day
urban challenges. What is the purpose of these areas and for whom? How can our existing
system of urban protected areas be upgraded to be seen and function as a supporter and/or
provider of ecosystem services across spatial and temporal scales. Where do we need to
establish new protected areas based on these premises, to be most efficient in providing
resilience at the same time as they are resilient in themselves?

Contributed session oral presentation:

Gentrification – green or not-green driven – this is the question
Nadja Kabisch
Humboldt-Universität zu Berlin, Departement of Geography, Berlin, Germany
Helmholtz Centre for Environmental Research - UFZ, Department of Urban and Environmental
Sociology, Pegau, Germany

Within cities green spaces are often unequally distributed between groups of differ-ent
socioeconomic status, age and ethno-racial characteristics (Byrne & Wolch 2009; Gob-ster
1998). Uneven access to urban green space has become an issue of socio-environmental justice
(Kabisch & Haase 2014) and awareness of this problem has increased in terms of related
negative health impacts across the life course (Dai 2011). Uneven distribution of and access to
urban green spaces may be related to a number of interlinked factors including path dependency
related to history, land use development, park management and design. Also in historical times
green spaces and parks were created where the rich lived and/or typical replacements of the
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poor after the installation of large green spaces happened. Even today, the installation and
development of urban green spaces such as parks increases attractiveness of a neighbourhood
making it desirable for investments. In turn, raising house and rent prices can potentially lead
to a displacement of those residents the green space was actually meant to be beneficial. Such
effects are called “green paradox”, “eco gentrification”, “ecological gentrification” or
“environmental gentrification”. Using selected examples, the talk will discuss whether urban
green development projects do foster gentrification or whether gentrification would have taken
place anyway no matter if a particular urban green environment has been changed or qualified.

Contributed session oral presentation:

Urban environmental justice in light of hedonic pricing
Jakub Kronenberg, Piotr Czembrowski, Edyta Łaszkiewicz
University of Lodz, Poland, Lodz, Poland

Hedonic pricing has been widely used to assess the perceived value of urban green infrastructure
in light of how much people pay for real estate depending on distance from green spaces. Most
hedonic pricing studies indicate that people are willing to pay a premium for apartments and
houses located close to green spaces. Nevertheless, hedonic pricing has been criticized for
capturing only the preferences of those who can afford buying or renting properties, i.e. leaving
some urban inhabitants out of the picture. This might suggest that urban green spaces are a
luxury good, available only to the privileged. Within the GREEN SURGE project we tested if
that is the case in Lodz, Poland. To verify whether green spaces are a luxury good, we analyzed
the relationship between the demand for closeness of green spaces and the buyer’s income. We
used quantile regression to check if the willingness to pay for green space proximity increases
and if it does, then if it grows faster than proportionally to the total price of an apartment. We
found no support for a hypothesis that green spaces in Lodz are considered by the inhabitants
as luxury goods, rather that only part of the green spaces in Lodz are perceived as amenities but
even they can be at best treated as normal goods. We reflected on what would the estimates be
if such a study was performed in a city with perfect green space accessibility. We hypothesize
that the environmental variables would become insignificant in explaining the variability of
property prices as variance of environmental accessibility and quality would become too low.
Therefore, we suggest to revisit previous studies where hedonic pricing results turned out
insignificant to find the reason for their insignificance and to be careful with the interpretation
of hedonic pricing results in general.

Monday, 21 August - Room 26 (50) - 11:30 - 13:00
Imagination – A Transformational Capacity?
Contributed session - Social-ecological transformations for sustainability
Chair/s: Manjana Milkoreit, Michele-Lee Moore
Today’s global sustainability challenges place significant transformational demands on modern
societies. Such transformational change requires a set of capacities at the individual and
collective scales, which are not yet very well understood. This session explores imagination as
one such transformational capacity – the ability of an individual or group to envision different
scientifically informed (i.e., possible) but significantly altered futures, including phenomena that
unfold slowly over long time periods and disruptive short-term change. This kind of imagination
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is essential for individuals and societies to create, design and bring about desired future
trajectories.
Contributed session oral presentation:

Restoring our senses, restoring the Earth. The role of arts, the body and
imagination in climate resilience research
Diego Galafassi 1, Joan Davìd Tàbara 2
1
2

Stockholm Resilience Centre, Stockholm, Sweden
Sustainabilogy, Barcelona, Spain

Much of the resilience research so far has underlined the need to restore the quality and
functioning of global ecosystems in order to cope with the impending challenges of planetary
change. However such difficult endeavour is unlikely to happen unless a much deeper
transformation in restoring human senses at a personal and relational level occurs in the first
place. Arts and bodily engagements play a decisive role in unveiling crucial social-ecological
realities, sharpening our perception and triggering emotions and imagination which often
remain neglected or suppressed by our current Human Knowledge and Information Systems
(HIKS). Through the Arts and the body we can help create meaning to collective actions and
develop sensitivities which otherwise would be suppressed or discounted as irrational. To
overcome many of the limitations that current formal communication artefacts impose on our
minds and which prevent developing quality social-ecological interactions, we reflect on the
role of non-formal languages and embodied modes of expression to imagine alternative positive
visions of the world - and of ourselves in it. We base our discussion on two spaces developed
to experiment with new modes of expression: an experimental workshop with 40 practitioners
on the topic of Art-Science Sustainability interfaces and an science-art process for co-creation
of desirable futures to cope with High-End Climate Change trajectories within the EU-funded
project IMPRESSIONS (www.impressions-project.eu).

Contributed session oral presentation:

Imagination in the IPBES Scenario Process
Nadia Sitas 1, Laura Pereira 2, Federica Ravera 3
1

Council for Scientific and Industrial Research (CSIR) South Africa and Department of Conservation
Ecology, Stellenbosch University, South Africa, Cape Town, South Africa
2
Centre for Complex Systems in Transition, Stellenbosch University, South Africa, Stellenbosch, South
Africa
3
Instituto de Ciências Agrárias e Ambientais Mediterrânica (ICAAM), University of Évora, Évora,
Portugal

Global modelling and assessments continue to show numerous declines in most biodiversity
and ecosystem services (BES) as a result of various anthropogenic forces. The rapid pace and
scale of social-ecological challenges in the Anthropocene requires new and integrated methods
for conceptualising alternative futures and co-designing transformative responses. Current
scenarios for exploring the future of BES and their contributions to human wellbeing - mainly
from the natural sciences - are insufficient to capture the complexity and context-specific nature
of the problems. New ways for scientists, practitioners and policy-makers to engage with such
complex global challenges are required. The intergovernmental science-policy platform for
biodiversity and ecosystem services (IPBES) needs to provide an evidence-base for informing
cross-scale decision-making processes in order to design policies and practices that can
maintain BES for current and future human wellbeing. A key challenge is to co-design multiscale future scenarios through more participatory processes, which include more nuanced,
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creative and regionally-relevant narratives that still align with policy processes. This involves
engaging with diverse knowledge systems, values and actors to better understand, communicate
and co-construct innovative solutions that can facilitate change. We present the findings of a
comparative analysis of novel and imaginative scenario exercises from across the world that
focus on sustainability transformations through a transdisciplinary dialogue between artists,
scientists and stakeholders. Examples include the Seeds of Good Anthropocenes project, and
the Museums of the Future Now project. Drawing on these cases, we provide insights into new
methodologies and outcomes for envisioning imaginative and plausible futures. We present
alternative options for shifting away from business-as-usual approaches in how scenarios are
constructed and adopted in the BES arena. We demonstrate the value of fostering more inclusive
and creative participatory processes that acknowledge the importance of understanding multiple
value systems and relationships in order to reimagine a more inclusive and just future.

Contributed session oral presentation:

ARThropocene: Re-imagining Anthropocene Futures through Art-Science
Collaboration
Rika Preiser 1, Maike Hamann 1, Reinette Biggs 1, 2
1
2

Centre for Complex Systems in Transition Stellenbosch University, Stellenbosch, South Africa
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

The Anthropocene ushers in new and diverse challenges, such as an increasing disconnect
between people and nature, widening inequalities, and potential planetary tipping points. There
is a growing recognition that dramatic socio-cultural, political and technological changes are
required to face these challenges and to create more just and sustainable future transformations.
Above all we are challenged to inhabit a future that meets the deeply intertwined development
and environmental challenges society faces, in a world profoundly shaped by human actions.
The ARThropocene project is an initiative that is borne from the recognition that we cannot
predict and calculate with certainty what changes will be needed to create a better world. Now,
more than ever, we need to create collaborative engagements between artists and scientists to
work more closely with each other so that we can start re-imagining sustainable and just
Anthropocene futures. The Centre for Complex Systems in Transition and the Sustainability
Institute at Stellenbosch University, South Africa, co-hosted the first ARThropocene event in
2016 and plan more events for 2017 during which we aim to provide an interactive space for
artists and scientists to engage in dialogue to explore how the combined critical perspectives
afforded by the humanities, science and fine arts can enable us to re-imagine (in other words,
to use the imagination as transformational capacity) shared new visions that would allow
radically alternative and positive Anthropocene futures to emerge.

Contributed session oral presentation:

Imagination - A transformational capacity
Michele-Lee Moore
University of Victoria (Canada) and Stockholm Resilience Centre (Sweden), Stockholm, Sweden

Will be co-chairing this session with Manjana Milkoreit
Contributed session oral presentation:

Children’s nature connection for sustainable transformation
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Matteo Giusti
Stockholm Resilience Centre, Stockholm, Sweden

In the last decades many hands-on programs have been pursuing the goal of physiologically and
psychologically connecting children to nature. This heterogeneous global movement employs a
plethora of nature experiences that provide children with the health benefits of direct nature
interaction. However, there are limited evaluating tools to validate if these hands-on activities
significantly impact children’s human-nature connection as effectively as many academics in
sustainability science would hope for. In this research we address this ‘evaluative gap’ to create
a bridge between practice and academia in the mutual effort of connecting children to nature.
This study is then a transdisciplinary investigation to respond to five complementary questions
that delineate what a meaningful nature experience is. (1) What are the qualities of a meaningful
nature experience? (2) What are the outcomes of a meaningful nature experience? (3) What are
barriers and promoters to perception and actualization of nature experiences? (4) How is
connection to nature evaluated by practitioners? (5) What are meaningful nature routines? In
order to answer these questions we thematically coded hundreds of activities performed across
countries and interviewed practitioners who have devoted their professional career to design
such activities. The study delineates the foundation for an evaluative framework to assess
meaningful nature experiences. Conclusive monitoring methods for these programs would
allow reliable comparison within and across programs, identifying any discrepancies between
intended and effective outcomes, and comparison of effectiveness among individual
experiences. Furthermore, this is an unavoidable first step to understand if these programs have
potential to nurture future individuals and collective sustainable transformations.

Monday, 21 August - C4 (125) - 11:30 - 13:00
Toward realistic, plausible, positive futures for the planet
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Albert Norström
The world has entered the Anthropocene in which the social and ecological are increasingly
entangled in surprising and novel ways. Resilience is the capacity of social-ecological systems
to adapt or transform in the face of these dramatic changes. Building resilience in a world of
surprise and novelty require methods that bring multiple futures into current decision making.
Scenario planning is one approach that has been increasingly used in research and science-policy
processes, in particular places and in international assessment such as IPBES.
Scenarios are plausible stories about how the future of a social-ecological system might unfold.
Scenario planning can be an important tool in social-ecological transformations because it forces
people to think explicitly about alternative situations, consider key uncertainties and create an
understanding that a different order of things is possible. We will bring together leading scholars
from diverse disciplines to create a novel overview of the multiple roles scenarios can have in
social-ecological transformations.
Contributed session oral presentation:

Participatory Social-Ecological Scenario Planning: Approaches and Frontiers
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Garry Peterson 1, Joost Vervoort 2
1
2

Stockholm Resilience Centre Stockholm University, Stockholm, Sweden
Utrecht University, Utrecht, Netherlands

Scenario planning can be an important tool in social-ecological transformations because it
forces people to think explicitly about alternative situations, consider key uncertainties and
create an understanding that a different order of things is possible. Participatory scenario
planning is an increasingly popular tool in place-based social-ecological research and practice.
Participatory social-ecological scenarios can serve as a platform for dialogue, create new
understanding of social-ecological dynamics that bridges multiple perspectives, models & data.
Consequently these processes can improve complexity thinking, in particular awareness of
surprise, uncertainty and as well as identify apparent conflicts and contradictions. Furthermore,
due to their narrative structure scenarios can be a good tool to communicate such insights more
widely than among those involved in the scenario process. However, participatory scenario
planning are time consuming, are weak at exploring cross-scale interactions, and coping with
divergent power, goals, and capacities of participants, and a lack of clear methods, standards or
evaluations impairs the use and advancement of participatory scenario planning. Key frontiers
for participatory scenario planning are 1) transparent methods for producing scenario dynamics,
2) methods that consider surprising and implausible futures which are possible and maybe even
likely, 3) better incorporating cross-scale dynamics into scenarios, 4) better and more
transparent linkages between quantitative and qualitative data & models, 5) better use of games
in scenario development, 6) better planning for iteration and learning within individual scenario
processes and 7) developing an open social-ecological scenarios community of practice.

Contributed session oral presentation:

Bright Spots: Seeds of good Anthropocene
Elena Bennett
McGill University, Montreal, Canada

Society is bombarded by dystopian visions of future collapse and degradation. But the future
does not have to be bleak. In fact, we can point to an emergence of experiments in new thinking,
innovative ways of living, projects aiming for change that bodes well for the future. As people
become aware of threats to society and nature, many are increasingly engaging in strategies to
create a more just, prosperous, and ecologically diverse world – “good Anthropocenes”.
Inspirational visions can be a key component of transformations to sustainability, helping to
shape the very reality that they forecast. But thus far, most efforts to imagine positive global
emerge from the same handful of ideas about the future, which overestimate the power of
conventional strategies to create real change, resulting in scenarios that are very similar to the
status quo, or feature fantasy pathways to unrealistic utopias. We propose that global scenarios
can be diversified by using these ‘experiments’ in new ways of thinking, doing, and being, to
build scenarios from the ground up. We discuss how this might be done, what kinds of socialecological scenarios it could help develop, and how they might be more useful than existing
global scenarios.

Contributed session oral presentation:

Scenarios for transformative pathways in social-ecological systems
Albert Norström
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
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There is growing recognition that actions to enhance natural capital and the supply and
reliability of ecosystem services are urgently needed at local, regional, and global scales. But in
a rapidly changing world, such initiatives cannot succeed without investing in social-ecological
resilience. A central challenge of managing the resilience of social-ecological systems is posed
by slowly unfolding dynamics and considerable uncertainty about future pathways. A powerful
tool for envisioning what the future can and might hold for ecosystem services in a socialecological context, is the creation of scenarios. The use of scenario planning for ecosystem
services and transformation of social-ecological systems is ripe for improvement. For example,
by better incorporating models of ecosystem services in the scenario planning process. InVEST
is a well‐developed and widely-applied suite of models to map and value different types of
ecosystem services. InVEST has been continually developed and expanded by the
Natural Capital Project, and its modular design provides an effective tool for exploring the
likely outcomes of alternative management and climate scenarios and for evaluating trade‐offs
among sectors, services, and beneficiaries. InVEST models are well suited for
identifying spatial patterns in the provision and value of ecosystem services on the current
landscape or under future scenarios, and trade‐offs between management scenarios. This talk
will outline some ideas and ways to advance and integrate scientific understanding of how
social-ecological scenario planning can integrate ecosystem service models, such as InVEST,
and formalize some lessons learned from resilience work and from engagements in decisions to
bring the cutting edge of academic thinking on this subject into best practices.

Contributed session oral presentation:

Using scenario games to experiment with Anthropocene futures
Joost Vervoort 1, 2, Garry Peterson 3, David Farrell 4, Laura Pereira 5, Tanja Hichert 5, Rika Preiser
5
, Oonsie Biggs 5, Elena Bennett 6
1

Utrecht University, Utrecht, Netherlands
University of Oxford, Oxford, United Kingdom
3
Stockholm Resilience Centre, Stockholm, Sweden
4
Glasgow Caledonian University, Glasgow, United Kingdom
5
Stellenbosch University, Stellenbosch, South Africa
6
McGill University, Montreal, Canada
2

The Anthropocene presents an urgent need to transform the role of humans in the earth system.
New scenario approaches are needed to imagine and experiment with novel, feasible futures
that avoid the traps of present bias, fatalism, and technological utopia. A promising approach
has created a database of current practices worldwide that have the potential to be ‘seeds’ of
desirable Anthropocene futures. These seeds can be used as building blocks in various
approaches to create future scenarios. One approach is the development and use of games as
interactive scenario generators. Scenario games harness many benefits of participatory
modelling approaches – they are system representations with rules, resources and interactions,
and can be used to experiment with system behaviors and outcomes. Scenario games also have
much in common with scenario narrative development, because games represent dynamic game
worlds, game play creates narratives in such worlds. Games also have specific advantages
beyond models and narrative scenarios – their focus on actor perspectives means that game
players can step into different roles to experience future worlds, and interact with other game
roles to experiment with actor interactions in iterative processes between multiple player
decisions and game consequences. We report on the development and application of a series of
analogue and digital games that have been created by researchers and game designers to imagine
and experiment with the transformative potential of different ‘seed’ initiatives. We compare
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how different game rules and conditions, including the use of contextual scenarios, the numbers
and roles of players, and digital or analogue formats, lead to different ways to collect, use and/or
combine seeds, to different development pathways for seed initiatives, and ultimately to
different Anthropocene futures and insights for present day action. We also discuss the potential
role for such games to up-scale engagement with the creation of seed-based futures.

Monday, 21 August - Room 23 (30) - 11:30 - 13:00
Stewardship of gastronomic landscapes – exploring the future of food
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Fredrik Moberg
Gastronomy is the practice or art of choosing, cooking, and eating good food, and as such
emphasizes the role of food culture and quality for achieving a better food system. ‘Gastronomic
stewardship’ is a novel concept that directs the thought to the active shaping of food systems that
can provide both flavourful and sustainable produce. It includes stewardship across the entire
food value chain, from producer to consumer. The aim of the session is to explore and discuss
the concept, visions and pathways to enhance gastronomic stewardship, but also to develop the
usefulness of the concept in different cultural contexts. In the session, three researchers will give
presentations on gastronomic stewardship, drawing from case studies in three different places:
Sweden, South Africa and the Pamir Mountains of Tajikistan and Afghanistan. This will be
combined with three practitioners: Paul Svensson – Chef from Fotografiska; Sebastien Boudet –
Baker; and Brent Loken, EAT Foundation.
Contributed session oral presentation:

How can gastronomy help improve food system sustainability and biosphere
stewardship?
Line Gordon 1, Carl Folke 1, Laura Pereira 2, Maria Tengö 1, Per Olsson 1, Jamila Haider 1
1
2

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Centre for Complex Systems in Transition, Stellenbosch, South Africa

Large scale transformation of current food systems is needed. This transformation need to
include both changes to consumption and dietary patterns, and food production practices. In this
talk we look at the potential role that gastronomy can have for changing diets to more
sustainable, healthy and attractive food, while also creating opportunities for farmers to adopt
improved biosphere stewardship of food production landscapes. We particularly focus on chefproducer relations and discuss the potential of scaling successful example. We use case studies
from Sweden where here has been a relatively recent growing interest in gastronomy as a tool
to drive sustainability in the food service sector.

Contributed session oral presentation:

The Pamir Mountains: Gastronomy, Stewardship and poverty traps
L. Jamila Haider
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

Over millennia the rugged, rocky, inhospitable landscape of the Pamir Mountains was
transformed into fertile patches of soil through human ingenuity. People tended to the land, and
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domesticated wild hearty varieties of grains and fruits, and the Pamirs became a centre of origin
of various grains, nuts and fruits. 151 varieties of wheat grow in the Pamirs, and are often
cleverly interspersed with grass-pea, millets, rye and faba bean. Alongside biodiversity,
language and culture also coevolved. Despite being home to rich biocultural diversity, the Pamir
region is the poorest of all Central Asia and much of that diversity is at risk of being lost due to
the introduction of improved grain varieties. For all this diversity, by far the most abundant food
made and consumed today is simple white bread made with imported flour and any visitor to
the Pamirs would be forgiven for thinking of the Pamirs as a food desert. Seeds are disappearing
as new marketable varieties are introduced, and since all the different languages of the Pamir
are unwritten, the knowledge that coeovled with the seeds is also disappearing. Local
gastronomy however potentially plays a role in preserving and celebrating agricultural
biodiversity and in improving livelihoods. The story of our gastronomic journey in the Pamirs
began when a grandmother asked us to write down her recipe for osh, a grainy noodle soup
made of at least six different grains and legumes. That one recipe grew to over 100, which we
documented in a recipe book, which much to our (the authors) surprise became the “World’s
Best Cookbook” in 2016. Since then local recipes have been reinvigorated and become a source
of pride in local landscape stewardship and food has provided a way to open up new
conversations about positive development pathways.

Contributed session oral presentation:

Western Cape, South Africa: Understanding the transformative potential of
traditional foods in gastronomic landscapes for creating a more sustainable and
just food system
Laura Pereira
Centre for Complex Systems in Transition, Matieland, South Africa

South Africa’s food system is as contested as the country’s history. High levels of poverty and
inequality, an industrialised and monetised food system that prevents the majority from
accessing healthy food and a land ownership pattern that still reflects apartheid. At the same
time, South Africa is one of the most biodiverse countries in the world with the potential to feed
its population a healthy and nutritious diet from its natural landscapes. In this presentation, I
will showcase research on the gastronomic landscape of the Western Cape that is contributing
to a better understanding of the role that local and traditional foods can play. The indigenous
food of the Western Cape provides an archaeological puzzle because much of the culinary
knowledge held by the indigenous Khoi and San people was wiped out as colonial settlers
moved into the area and brought with them western crops like wheat to feed their settlements
and the ships docking at Cape Town. However, linked to the recent international foraging trend,
as well as environmental shocks like the current drought, there has been a revival of interest in
the indigenous species that can are able to grow in the sandy soils of the west coast of South
Africa. A few pioneers of this revival have the aim not only of experimenting with local foods
to create delectable dishes, but also of increasing the knowledge of what to eat, how to eat it,
and how it may be cultivated. The idea lies rooted less in a push for high-end cuisine, but more
as a means to provide access to diverse and nutritious food for local people. I will describe some
of the interesting seed initiatives and niche activities of ‘change makers’ that I propose have the
potential to transform the currently unequal local food system into a gastronomic landscape that
can provide a healthier, more affordable and diverse diet.

Monday, 21 August - Room 27 (60) - 11:30 - 13:00
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Bringing human adaptive behavior into SES analysis from local to global
scales
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Birgit Müller, Maja Schlüter, Nanda Wijermans
Humans individually and collectively adapt their behavior to changing social and environmental
conditions. They do this in diverse ways, following a variety of motivations while being
embedded in specific social and ecological contexts. This adaptive behavior not only affects the
future development of a social-ecological system (SES), it is also critical for the effectiveness of
policy interventions or the response of a society to global change. However, diverse human
responses to social-ecological change and their consequences are still largely neglected in
analysis and modeling of SES or oversimplified. This session aims to investigate how we can
better do justice to complex human behavior and build on diverse knowledge from the social
sciences. It will provide examples from modeling human adaptive behavior in local natural
resource management and in global studies.
Contributed session oral presentation:

How to model human behaviour in socio-ecological systems
Gert Jan Hofstede
Wageningen University, Wageningen, Netherlands

How to model human behaviour in socio-ecological systems Gert Jan Hofstede, 2016 12 21
Abstract for session “Bringing human adaptive behaviour into SES analysis from local to global
scales”, Stockholm, 21-23 August 2017 When studying human behaviour, different scales yield
different insights. All humans share human nature as social mammals whose lives are a ‘social
game’ with strong status-power drives related to their position in their group, and their group’s
position relative to other groups. Each group also creates its own ‘social landscape’: it differs
from every other group in the rules of the social game, that is the fine details of these statuspower mechanisms. Thirdly, each individual differs from everybody else in personality, skills
and personal history. For studying the dynamics of a socio-ecological system (SES), each of
these levels is important. My thesis is that whereas the third is usually most prominent in
models, it is the first that is most important. The emergent behaviour of our groups and societies
depends more on our social nature than on our individual attributes. So for models of SES we
need a comprehensive, if simplified, model of human nature, in particular status-power drives
and group loyalties. This also requires cultural knowledge. Such a model could be re-used
between models. Secondly, we need to map the generic model onto specific SES. This requires
answering delineation questions such as: which groups exist? do ecological boundaries coincide
with social ones? It also requires instantiation questions such as: which actions can signify
agreement, discord, obedience, protest? The presentation will provide more detail about how to
potentially model the three aggregation levels.

Contributed session oral presentation:

Exploring the variability in a social-ecological system caused by alternative
formalizations of human decision making
Wander Jager
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Arizona State University, PHOENIX, United States
Groningen University, Groningen, Netherlands

In the year 2000 we published a study on an integrated model where artificial consumers
decided on how much to harvest from a fish-stock and gold mine to satisfy their needs (Jager,
Janssen, De Vries, De Greef, & Vlek, 2000)). Unique of this approach was that agents were
equipped with different needs (income, status, luxury and leisure) and different decision
strategies driven by agents satisfaction and uncertainty levels. Four decision strategies were
implemented: (1) repetition when satisfied and certain, (2) imitation when satisfied and
uncertain, (3) optimising when dissatisfied and certain, and (4) inquiring when dissatisfied and
uncertain. This approach allows for capturing for example habitual behaviour (repetition) and
the social spreading of new behaviour due to arising uncertainty as a result of e.g. depleting
fish-stocks. The results demonstrated that including assumptions on human behaviour based on
a broad perspective of behavioural theory had considerable implications for the socio-ecological
dynamics. We present in this presentation a simplified and more accessible version of the model,
implemented in Netlogo, and provide a more elaborate sensitivity analysis how behavioral
assumptions affect the dynamics of the system. Starting with homogeneous rational choice
agents as a baseline run, our experiments will systematically explore the impacts of assumptions
on (1) habitual behaviour, (2) social needs, i.e., conformity, anti-conformity and non-conformity
and (3) social decision making as in imitation and inquiring. We will present the consequences
of alternative behavioral assumptions on optimal policies to meet sustainable outcomes. Jager,
W., Janssen, M. A., De Vries, H. J. M., De Greef, J., & Vlek, C. A. J. (2000). Behaviour in
commons dilemmas: Homo Economicus and Homo Psychologicus in an ecological-economic
model. Ecological Economics, 35, 357–380.

Contributed session oral presentation:

Models and theories. How to deal with human behavioural diversity in the use
and management of common pool resources.
Nanda Wijermans, Wijnand Boonstra
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

The use and management of common pool resources is constantly confronted with unexpected
and unintended effects, because the interrelated social and ecological processes involved are
inherently complex. Especially human behaviour has been earmarked as one major factor that
creates uncertainty about scientific knowledge and management interventions. For this
presentation, we focus on fisheries to outline the social-ecological complexity of common pool
resource use and management, and ways to better understand it. Fisheries scientists, like many
other (natural) scientists that analyse human behaviour, predominantly use models to explain
and/or predict human behaviour. Models that include human behaviour tend to represent these
dynamics exclusively with reference to profit maximising. The assumption of motivational
homogeneity simplifies the contextuality and complexity of human behaviour. We argue that
this assumption creates much of the uncertainty. There is a lot of evidence from social science
studies that behavioural differences stem from differences in motivations, experiences, time and
place. In this presentation, we want to use this knowledge to explore how scientific models used
to understand and manage fisheries can account for motivational diversity. For this purpose, we
will use as example a computational model of fishers’ behaviour that explicitly integrates
motivational diversity. The model was constructed using the concept of fishing styles, i.e.
general types diversity of motivations and practices based on empirical information about the
Swedish Baltic Sea fishers. To account for diversity in behaviour in allows for contrasting and
reflecting on the consequences different assumptions on human behaviour. We thus explore
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what theoretical and methodological progress can be made to integrate social science
knowledge into the analysis of social-ecological system and support of its management.

Contributed session oral presentation:

Combining Simulations, Social Science, and Stakeholder Engagement for
Improved Social-Ecological Systems Analysis: Insights from a Pastoralist
Landscape in Southern Ethiopia
Lance W. Robinson 1, Gunnar Dressler 2, Birgit Müller 2, Niklas Hase 2
1
2

International Livestock Research Institute, Kenya, Kenya
Helmholtz Centre for Environmental Research - UFZ, Leipzig, Germany

In working toward more sophisticated approaches to social-ecological system (SES) analysis
that take social science seriously, there is a need for empirical and analytical methods for
understanding and analyzing the heterogeneity of people’s interests. Methods are also needed
that take into account the interplay of institutions, organizations, networks, values, and practices
which together perform the social function that is governance, as it is governance which
mediates these conflicting interests in social systems. In this paper we present insights from a
project that combined qualitative social science approaches, simulation modeling, and
stakeholder engagement to do this. The project was carried out in Borena Zone in Southern
Ethiopia, a place where livelihoods have traditionally been based on mobile livestock keeping,
but where key pasture areas are being lost through a variety of factors including the expansion
of crop cultivation into former communal pasture land. The motivation for pastoralists to engage
in cultivation varies greatly, but results in the common impact of undermining livestock-based
livelihoods yet further, resulting in a vicious cycle that may contribute to an erosion of
resilience. Our attempt to bring an understanding of ongoing changes in governance,
livelihoods, and SES dynamics into land use planning involved developing a multi-agent
simulation model: Land Use Competition in Drylands (LUCID). The model takes into account
the dynamic interactions between pastoralist livestock production and cropland expansion in a
dryland grazing system. In addition, the work was also informed by the MoHuB (Modelling
Human Behavior, Schlüter et al. 2017) framework for understanding the differing interests and
needs of all actors involved. We present our experience of using analysis of land use within a
landscape level SES to contribute to better-informed land use planning processes, and offer
insights as to how this kind of approach might be used in other settings and at other scales.

Contributed session oral presentation:

Modelling the resilience of the global food system to shocks and trends.
Roslyn Henry 1, Peter Alexander 1, Peter Anthoni 2, Almut Arneth 2, Thomas Pugh 2, 4, Sam Rabin
2
, Mark Rounsevell 1, 2
1

(1) School of Geosciences, The University of Edinburgh, Drummond Street, Edinburgh EH8 9XP,
United Kingdom, Edinburgh, United Kingdom
2
(2) Karlsruhe Institute of Technology, Institute of Meteorology and Climate Research / Atmospheric
Environmental Research, 82467 Garmisch-Partenkirchen, Germany, Garmisch-Partenkirchen,
Germany
3
(3) Centre for Ecology and Hydrology, Wallingford OX10 8BB, United Kingdom, Wallingford,
United Kingdom
4
(4) School of Geography, Earth and Environmental Science, University of Birmingham, Birmingham,
B15 2TT, United Kingdom, Birmingham, United Kingdom
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Population growth, climate change, dietary shifts, agricultural intensification, and market
globalisation are responsible for changes to the global food system. With an increasingly
interconnected global food system the consequences of individual, institutional and
governmental decisions can resonate across a variety of locations and scales. Coupled with
increasing food demand, this gives rise to systemic risks, i.e. a lack of resilience. Shocks to the
system, e.g. supply shocks in one or more major production regions, can be communicated
geographically. A notable example of this was the 2007/08 food price spike, as well as the
continued price volatility in food markets. Shocks, in the form of tipping points, also have the
potential to generate irreversible changes in the food system state. To explore interactions
occurring in the food system, no one part of the human-environmental system can be assessed
in isolation. Coupled modeling efforts represent a potential strategy in this regard. Here we
present the modelling approach and initial results of an effort to couple a new global food
security model, PLUMv2, with a biologically-representative vegetation and crop production
simulator, LPJ-GUESS, and the climate emulator IMOGEN. The coupled model will be used
to better understand the resilience of food systems to a range of shocks and trends. Examples of
this include governmental behaviours such as trade policies, changes in dietary patterns,
extreme weather events, and crop pestilence. The food system’s resilience is measured by the
effect of shocks on food prices and food availability. Furthermore, the spatially explicit nature
of LPJ-GUESS-PLUM-IMOGEN allows for the resilience to shocks to be investigated at subnational, national, and global scales.

Monday, 21 August - Room 33 (30) - 11:30 - 13:00
Understanding social-ecological systems through best practices in
participatory modeling
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Laura Schmitt Olabisi
The popularity of participatory modeling (PM) has grown in recent years with the
acknowledgement that the inclusion of stakeholders and a variety of scientific perspectives are
required to improve our understanding of the complexity of social-ecological systems. However,
there are still questions about how different software tools common to PM can be used to
facilitate learning among diverse groups and which approaches are more or less suitable given
the nature of a community or issue. We suggest a “4P framework” for the field of PM and provide
an overview of a range of tools available for socio-environmental modeling with stakeholders.
Contributed session oral presentation:

Purpose, Processes, Partnerships, and Products: 4Ps to advance Participatory
Socio-Environmental Modeling
Steven Gray 1, Alexey Voinov 2, Pierre Bommel 3, Christophe LePage 4, Laura Scmitt-Olabisi 1
1

Michigan State University, East Lansing, United States
University of Twente, Enschede, Netherlands
3
CIRAD, San Jose, Costa Rica
4
CIRAD, University of Brasillia, Brasillia, Brazil
2
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Including stakeholders in environmental model building and analysis is an increasingly popular
approach to understanding ecological and social change. This is because stakeholders often hold
valuable knowledge about socio-environmental dynamics and collaborative forms of modeling
produce important boundary objects used to collectively reason about environmental problems.
Although the number of participatory modeling (PM) case studies and the number of researchers
adopting these approaches has grown in recent years, the lack of standardized reporting and
limited reproducibility have prevented PM’s establishment and advancement as a cohesive field
of study. We suggest a four-dimensional framework (4P) that includes reporting on dimensions
of: (1) the Purpose for selecting a PM approach (the why); (2) the Process by which the public
was involved in model building or evaluation (the how); (3) the Partnerships formed (the who);
and (4) the Products that resulted from these efforts (the what). We highlight four case studies
that use common PM software-based approaches (fuzzy cognitive mapping, agent-based
modeling, system dynamics, and participatory geospatial modeling) to understand humanenvironment interactions and the consequences of ecological and social changes, including
bushmeat hunting in Tanzania and Cameroon, agricultural production and deforestation in
Zambia, and groundwater management in India. We demonstrate how standardizing
communication about PM case studies can lead to innovation and new insights about modelbased reasoning in support of natural resource policy development. We suggest that our 4P
framework and reporting approach provides a way for new hypotheses to be identified and
tested in the growing field of PM.
Contributed session oral presentation:

Fuzzy Cognitive Mapping with Mental Modeler: A software tool for collecting
and standardizing stakeholder knowledge to understand social-ecological systems
Steven Gray
Michigan State University, East Lansing, United States

There is a growing interest in the use of fuzzy cognitive mapping (FCM) as a participatory
method for understanding social-ecological systems (SESs). In recent years, FCM has been used
in a diverse set of contexts ranging from fisheries management to agricultural development, in
an effort to generate transparent graphical models of complex systems that are useful for
decision making, illuminate the core presumptions of environmental stakeholders, and structure
environmental problems for scenario development. This increase in popularity is because of
FCM’s bottom-up approach and its ability to incorporate a range of individual, communitylevel, and expert knowledge into an accessible and standardized format. This presentation will
include 2 parts which include: (1) a brief overview of FCM as a participatory modeling approach
and (2) a hands-on demonstration of the architecture and various uses of an FCM-based software
program called Mental Modeler. By providing workshop participants with sample data and webbased access to the software on their computers, we will create models, run scenarios, discuss
software functionality and discuss the benefits and limitations to FCM as a participatory
modeling approach compared to other participatory modeling approaches available.

Contributed session oral presentation:

Playing with models. How to use Agent-Based Models with stakeholders for
understanding social-ecological systems
Pierre Bommel 1, 2, Marie-Paule Bonnet 4, 5, Grégoire Leclerc 1, Emilie Coudel 1, 3, Christophe Le
Page 1

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
1

CIRAD, Green Research Unit, Montpellier, France
UCR Universidad de Costa Rica, Cieda, San José, Costa Rica
3
Universidade de Brasilia, Centro de Desenvolvimento Sustentável, Brasilia, Brazil
4
IRD, UMR ESPACE-DEV, Montpellier, France
5
LMI OCE "Observatoire des changements environnementaux", UNB, Brasilia, Brazil
2

While science has long been regarded as the sole driver for development, it is nowadays
acknowledged that inclusion of stakeholders and different scientific perspectives is required to
improve our understanding on socio-ecological systems (SESs). To integrate various
perceptions and knowledge, there is a growing interest for Agent-Based Models (ABMs) as
participatory tools for understanding SESs and their likely evolutions. Because they are centered
on individuals, ABMs enable the user of a simulation to visualize his system in a tangible way.
Consequently, he can project himself in the simulated word by assuming the role of an agent.
Because he can also observe the system at the global level, he can better understand the
consequences of decisions and actions. Some experiments using ABMs combine autonomous
processes with agents’ actions decided by the actors. Such “hybrid agent” simulations enable
the stakeholders to interact with the model by modifying the behavior of the agents and the way
they use the resources. Therefore, we can collectively explore scenarios to better understand
how a desired situation may be reached. This may feed back into the collective design of the
model. This talk will include two parts: (1) a brief overview of the ABMs and the pros and cons
to use them with stakeholders as a participatory modeling approach and (2) an example of
experiment with local communities in an Amazon floodplain in Brazil coping with global
changes. A hands-on demonstration of this experiment will be available to the workshop
participants to play with the model to better understand the advantages and the limits of such
methodology. Beyond the technical and organizational considerations for designing and using
such tools, we address the issue of power plays and of how to integrate in the process all the
involved stakeholders while strengthening the capacities of the most vulnerable.

Contributed session oral presentation:

Selecting and integrating the right tools for the job
Alexey Voinov
UT-ITC, Enschede, Netherlands

A variety of modeling tools and methods are used in participatory modeling. These include
formal modeling methods based on computer simulations (System Dynamics, Agent Based
Modeling, Bayesian methods, etc.) as well as soft methods based on conceptual modeling
(Cognitive Mapping, Casual Loop Diagrams, Rich pictures, etc.). Choosing the right method
and tool for a particular problem remains problematic and much too often is driven by the
existing skills of researchers involved, not necessarily taking into account the specifics of the
case study, the stakeholders involved and the geographic location of the area at stake. We
suggest some guidelines for informed choices of methods and tools in participatory research,
and also examine how these tools can be linked, how integrated models can be used with
stakeholders. Engaging stakeholders in the modeling process is an efficient way to keep model
complexity under control and to produce better and more useful models. Participatory modeling
is a good way to synchronyze and integrate stakeholder knowledge, and to build more
consensus, more ‘buy-in’ into the modeling results. In this case, models can also provide the
necessary formalism to describe and integrate stakeholders perceptions and system
conceptualizations. Still the tools and methods to integrate qualitative stakeholder models with
quantitative computer simulations are rare and need improvement.
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Contributed session oral presentation:

A Hands-On Introduction to Participatory System Dynamics Modeling
Laura Schmitt Olabisi
Michigan State University, East Lansing, United States

System dynamics is one of the quantitative modeling methods with the longest history of
exploring stakeholder engagement through participatory model-building. Participatory system
dynamics (SD) methods have been used in a wide range of fields, from health to governance to
business management to environmental decision-making. Participatory SD incorporates the best
aspects of system dynamics modeling—the ability to explore system behavior over time,
incorporating feedback and non-linear dynamics; the ability to forecast future conditions under
a variety of scenarios—with the advantages of participatory modeling (stakeholder
empowerment and buy-in, incorporation of different viewpoints, experiences and information,
etc.). While more time-consuming than traditional, expert-driven modeling approaches,
participatory SD generates more robust conclusions while facilitating social learning and the
questioning of unsupported beliefs and practices. This talk will consist of a brief (5-10 minutes)
overview of key system dynamics concepts, and a demonstration of a participatory system
dynamics model developed to address the root causes of deforestation in Zambia. We will
follow this overview with a hands-on activity involving causal loop diagramming (CLD), a
systems analysis tool that can be used on its own or in combination with computer simulation
modeling (25-30 minutes). Participants will have the opportunity to construct CLDs in small
groups of 5-6 people, aided by the facilitator. We will then debrief the experience (5-10 minutes)
and talk about its potential usefulness and challenges in addressing problems of interest to the
session attendees.

Monday, 21 August - C3 (180) - 11:30 - 13:00
Building Resilience in New York City: Lessons and Progress Since
Hurricane Sandy
Contributed session - Social-ecological transformations for sustainability
Chair/s: Timon McPhearson
In October 2012, Hurricane Sandy caused severe destruction and disruption on the Eastern U.S.
eastern seaboard with massive impacts on New York City. Economic, infrastructure, ecological
and social damages were vast. In response the City of New York established an Office of
Recovery and Resilience. In this session we will provide updates on the multiple climate driven
hazards facing NYC, municipal and neighborhood level resilience building since Sandy, and a
social-ecological-technical systems approach to enhance future resiliency efforts. We expect this
session to result in knowledge sharing between cities, and researchers across the multiple urban
domains. We will focus on the importance of multi-level and multi-sectoral transformation to
improve neighborhood and system-level resilience to climate driven pressures affecting coastal
cities around the world. Speakers will give short presentations designed to illustrate researcher,
policymaker, and local practitioner perspectives to compare NYC insights with other cities
actions around the world.
Contributed session oral presentation:

Future-Proofing the Metropolis: A Landscape Systems-Based Approach
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Jennifer Bolstad
Local Office Landscape and Urban Design, Brooklyn, United States
The New School Parsons School of Design, New York, United States

How do sustainability and resiliency overlap and diverge in the urban landscape? Through a
variety of urban design and landscape precedent projects, this session will explore landscapesystems-based strategies for identifying and addressing urban vulnerabilities, including climate
volatility and sea level rise. Project precedents include sites in the three coastal urban islands of
New York: Coney Island, the Rockaway peninsula, and the city of Long Beach. Methods of
inquiry presented will include terrain-scale systems analyses and forensic ecology. Project
precedents will showcase the multiple benefits – economic, cultural, social – of a landscapesystems-based approach to designing resilient cities. Participants will be able to: - Distinguish
between ‘sustainable’ and ‘resilient’ project initiatives and evaluate how each adds value to the
project. - Describe how remote-sensing technologies, including LiDAR and GIS, can be used
to identify gaps and vulnerabilities in urban structure. - Cite examples of design strategies
derived from forensic ecology analysis, and discuss the multiple benefits of adapting living
systems to create protective urban infrastructure. - Translate Passive House concepts into
landscape and urban-scaled strategies for energy conservation, through manipulation of
microclimate.

Contributed session oral presentation:

The Role of Design in Community Organization, Policy Leadership, and
Capacity-Building
Walter Meyer
Local Office Landscape and Urban Design, Brooklyn, United States
The New School University, Parsons School of Design, New York, United States

In the aftermath of Hurricane Sandy, our design firm temporarily transitioned to a humanitarian
capacity, working on the ground in the coastal urban Rockaway peninsula in Queens, New
York, to build and install small-scale alternative energy infrastructure. Shopping-cart-sized
solar arrays provided hubs for charging phones, laptops and power tools, allowing the
community to organize, pool resources, and begin the process of self-healing. The project grew
into a large-scale alternative energy rollout in businesses throughout the Rockaways,
demonstrating the multiple benefits of rebuilding with resilient infrastructure. The systems
installed thus far have successfully operated uninterrupted through disturbances, and the
businesses are saving money compared to traditional energy sources, which contribute further
to climate change and sea level rise. Implementation of resilient systems depends heavily on
policy updates, especially in a jurisdiction with such complex and multi-stakeholder building
codes as New York City, and even more so when relying on Federal, State and City funding
sources. Our work in alternative energy and in landscape-based protective infrastructure has
given us a platform to lead these policy shifts, working in concert with the coastal communities
to envision a more resilient future.

Contributed session oral presentation:

Building Institutional Capacity for Resilience in New York City’s Jamaica Bay
Adam Parris 1, Lesley Patrick 2, Maya Buchanan 3
1
2

Science and Resilience Institute at Jamaica Bay, Brooklyn, United States
Science and Resilience Institute at Jamaica Bay, Brooklyn, United States
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Woodrow Wilson School of Public & International Affairs, Princeton University, Princeton, United
States

Jamaica Bay is one of the most important landscapes in an important global city—the City of
New York (NYC). It contains 10,000 acres of undeveloped parklands, the majority of which
(~70%) are a part of the US National Parks system, drawing over 3.8 million visitors in 2015
and providing habitat for hundreds of species. Urbanization has replaced much of Jamaica Bay’s
ecological system with a complex fabric of infrastructure and land use. It is home to John F.
Kennedy International airport (JFK), which helped transport approximately 1.3 billion tons of
goods and 52.3 million people through the metro region in 2014 alone. Meanwhile, people
living around Jamaica Bay are disproportionately exposed and vulnerable to climate change
impacts, as evidenced in the wake of Hurricane Sandy. From a social, ecological, and
technological standpoint, Jamaica Bay is recovering from and embarking on transformation.
City and federal plans focus on adaptive management and restoration of people and ecosystems.
New green and gray infrastructure continue to help improve water quality and reduce coastal
flood risk. And, communities are seeking participation in implementing those plans. The
Science and Resilience Institute at Jamaica Bay represents a commitment to integrated
knowledge and action collaboratively governed by scientists, communities, and public agencies.
The Institute faces common challenges in bringing resilience and sustainability into the publicprivate discourse. There is an urgent need for proof of concept and transferable lessons, despite
the complexity of large cities. Transformation in Jamaica Bay requires thinking, acting, and
choosing differently, which is challenging given human nature. Behavioral research in the Bay
suggests small preparedness actions in response to coastal flooding come at the expense of more
extensive adaptation actions. Cognitive and behavioral shifts require time and a sustained and
iterative relationship between science, society, and government, to build capacity for lasting
institutional change.
Contributed session oral presentation:

The Challenge for Climate Resilience In New York City: Impacts of 140 years of
climate hazards and current multi-hazard risk
Timon McPhearson, Yaella Depietri
Urban Ecology Lab, Environmental Studies Program, The New School, New York City, United States

New York City has not historically been viewed as a particularly hazard prone region. However,
this perspective is changing. After the disastrous consequences of Hurricane Sandy and the
potential increase in impacts due to current and future climate change public, awareness is
growing. Higher temperatures and extreme heat, intense precipitation events, and rising sea
levels driving coastal flooding are threatening city residents and its many forms of
infrastructure, including buildings, roads, schools, hospitals, and transport systems. We
comprehensively review the hazardscape of New York City and empirically demonstrate the
semi-regular occurrence of natural hazards over the last 140 years, with an increase in hazards
over the more recent past. We also analyze current multi-hazard risk including from coastal
flooding, inland flooding, and heat waves in a spatially explicit approach to examine the
cumulative risk that the city faces. We use a broad set of socio-economic and environmental
indicators to assess hazards and vulnerability of the city inhabitants at high spatial resolution.
Analysis incorporates local expert opinions to weight indicators. Results identify spatial
hotspots of multi-hazard risk to demonstrate where investment is needed to effectively plan,
manage, and create policy for building resilience to climate and hydro-meteorological extreme
events. Further, we demonstrate how vulnerable populations, affected by multiple hazards,
could benefit in a variety of ways through green infrastructure and other ecosystem-based
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adaptation strategies that reduce exposure and provide opportunities for coping, adaptation and
disaster risk reduction solutions while providing co-benefits to meet city goals such as improved
livability.

Contributed session oral presentation:

Risk Management Transition in New York City’s Coastal Areas
William Solecki, Erin Friedman
City University of New York - Hunter College, New York, United States

Ongoing climate change is encouraging cities to reevaluate their risk management strategies.
Urban communities increasingly are being forced to respond to climate shifts with actions that
promote resistance, resilience, or even larger scale transformations. The objective of this
presentation is to present a conceptual framework that facilitates examination of how the
transition from one type of risk management strategy or regime to another takes place. A case
study of post-Hurricane Sandy New York is used to illustrate the framework and its overall
effectiveness. The empirical work focuses on disaster risk reduction and climate change
adaptation responses to coastal storm surge risk and dynamic sea level rise and to what extent
policy transitions are underway in New York, generally, and the areas of Jamaica Bay and
Raritan Bay specifically. The research framework which utilizes resilience theory and political
ecology approaches as its analytical base is built around a set of assumptions regarding the
process of transition between risk management regimes and includes five basic conceptual
elements: (1) Risk management regimes, (2) Development pathways, (3) Activity spheres, (4)
Activity spaces, and (5) Root, contextual and proximate drivers. The interaction amongst these
elements and the potential for transition between four different possible regime states including
resistance, resilience, transformation, and collapse are presented. The framework facilitates and
guides analysis on whether and how transition is emergent, constrained or accelerated in
specific contexts. The results indicate that the local physical and social limits play a significant
role in defining conditions for transitions. Discussion is provided on how the framework and
lessons learned can be translated to other cities and contexts.

Contributed session oral presentation:

The Northern Manhattan Climate Action Plan
Aurash Khawarzad
WE ACT for Environmental Justice, The New School, Brooklyn, United States

The Northern Manhattan Climate Action Manual (NMCA) is a project of WE ACT for
Environmental Justice to build local resilience to the impacts of climate change. WE ACT has
been working for 25 years to address the disproportionate impacts of waste treatment facilities,
transportation infrastructure, and other aspects of the built environment. Since 2015 WE ACT
has been leading a participatory planning process (NMCA) that addresses the environmental
justice impacts of climate change, including, but not limited to, impacts on low-income housing,
disparities in access to clean air and water, regressive economic impacts, and more. The New
York City Panel on Climate Change (an advising partner for the NMCA) defines resilience as
“the ability of a system and its component parts to anticipate, absorb, accommodate, or recover
from the effects of a potentially hazardous event in a timely and efficient manner.” The NMCA
combines this standard definition of environmental resilience with that of social resilience,
which is the ability of groups or communities to cope with external stresses and disturbances as
a result of social, political, and environmental change. For Environmental justice communities
meeting this definition of resilience requires major reforms to our economic and political
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systems. Without better representation in our government and greater access to material
resources, many communities will only become more impoverished as climate changes makes
it more difficult to have affordable housing, reliable transportation, healthy food, and stable
employment, among other things. Creating resilience means overcoming those existing
obstacles before they become liabilities to climate change. The NMCA plans have been
developed with countless partners including over 100 community members and other partners,
such as The New School and New York City Government. The NMCA presented a
comprehensive vision for climate justice in August of 2015. Since then working groups
comprised of local residents have been working on projects for better energy systems, green
infrastructure, emergency services, and much more.

Monday, 21 August - Room 34 (30) - 11:30 - 13:00
Open Up: Tackling Framing Effects of Dominant Knowledge Systems in
Transformations
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Cristina Apetrei, Maja Goepel
Humans use knowledge and value systems (paradigms, worldviews, mindsets, mental maps) to
make sense of the world and to act purposefully. However, most often than not, the cognitive,
affective and social rules by which decisions are made remain implicit, while cultural frames
provide shortcuts for explanations and rationalizations. In this session we bring together theory
and practice to unravel the tacit assumptions that have so far dominated sustainability discourses,
and to highlight the potential of alternative mindsets for bringing about peaceful futures. We
present various frameworks, methods and technological advances that may catalyze a Great
Mindshift for governing the Anthropocene.
Contributed session oral presentation:

Participatory Indicator Work as a Key to Reflective Practice and Pathways
Work: A Case Study on Perceptions of Progress from Africa
Justine Braby
Progress Namibia, Windhoek, Namibia

The underlying narrative that rapid economic growth will bring prosperity to all Africans needs
to be questioned, urgently. Many countries on the continent are showing fast GDP growth, but
this has not related to access to basic services, increased quality of life, and this development
model has had devastating effects on the ecosystem services and biodiversity of these countries.
Very little has been done on capturing African citizen world views and alternative narratives.
Deep dialogue has been underrated in collecting and learning from citizen (local, national and
global) narratives about progress and what it means to lead a successful life. Participatory
indicator work in Namibia, as well as collecting narratives on the theme of 'Africans Thriving',
is ongoing work that has brought about many lessons learned from experiencing with dialogue
during traditional rituals. Participatory approaches through creating open spaces of equal power
and respect has shown that many citizens put value on social systems that are undervalued and
being lost along the path of rapid production and consumption. This session will be in the form
of a visual story-telling-style presentation, and highlights the alternative mindsets and their
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potential for the imagination on and bringing about peaceful futures. How are the narratives
shaped? What are they? How closely are they linked to the SDGs? What values do citizens place
on each other, ecosystems, commodities? What lessons have we learned from our approach?
These are some of the key questions that the session will focus on.

Contributed session oral presentation:

Simulation games as tools for handling cognitive and social complexity in the
context of sustainability transition
Piotr Magnuszewski
International Institute for Applied Systems Analysis, Laxenburg, Austria
Centre for Systems Solutions, Wroclaw, Poland

Fostering sustainability transitions in our interconnected world requires keen appreciation and
incorporation of the many ways in which the frames, beliefs, norms, decisions and interactions
of today shape the pathways and possibilities for tomorrow. While substantial progress has been
made in understanding the natural environment, we are far from grasping the critical elements
of stakeholder cognitive and decision-making processes that underpin coupled human-natural
systems. Many important aspects of these interactions are linked with the so called “frames”
and framing. In the interest of computational tractability, the majority of modeling and analysis
methods adopt simplified behavioral assumptions at the expense of empirical realism. For
systems analysis to offer actionable policy insights to the complex challenges of sustainability
transitions it is evident that our methods and tools must better incorporate the complexity of
human cognition, deliberation, and decision-making. This contribution will present the use of a
social simulation (or ‘serious game’ or ‘policy exercise’) as a new method to understand
stakeholder cognition and resulting interaction. The method can be applied both from the
perspective of an external observer (research) or, alternatively, as a collective self-reflection
process leading to the understanding of unspoken assumptions guiding decisions and action.
Simulation games have a unique potential to expand the understanding of stakeholder dynamics,
teasing out behavioral pitfalls that may prevent effective collaboration, coordination, and
collective action necessary to foster transition towards sustainability. Examples will be given
of using games where stakeholders face sustainability transition challenges.

Contributed session oral presentation:

The Great Mindshift. How a New Economic Paradigm and Sustainability
Transformations go Hand in Hand
Maja Goepel
Wuppertal Institut, Berlin, Germany

In essence, sustainable development has always been a radical agenda whose definition
involved a paradigm shift: the integration of economic, environmental, and social knowledge
and concerns. Yet, instead of a transcending intergation most solutions were pursued with a
subjugation of social and environmental concerns by the dominant economic frames and ideas
for development . Political economists (Polanyi 1947, Gramsci 1971, Cox 1994, Raskin et.al
2002) and transformation scholars (Leach at.al 2010, Wiek et.al 2016, Goepel 2016) argue that
without tackling the hegemonic ‘system framing’ as well - the knowledge that actors in the
political process apply - solutions will rather consolidate the status quo than bring about
transformative change. In the case of sustainability the economic lens is blind to the qualitative
characteristics of both of its key concerns, nature and human needs. Thus primarily applying
the mainstream economic lens in the appraisal of policies and/or technologies was often part of
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perpetuating or even reinforcing unsustainable development trends. Many development and
ecological economists have pointed this out before, but only since the financial crises brought
the criticism into the hegemonic framing itself, the economics discipline, do we see a renewed
window for a paradigm shift. This paper highlights key assumptions in mainstream economics
that create blind spots with regard to understanding nature and human needs and highlights
which alternative views seem to consolidate themselves across different movements like
Beyond GDP, a Common Good Economy, Transition Towns or Commoning. It discusses these
as system framings that would be fit for finding policies and technologies for sustainable futures
and closes by arguing that paradigm shifting work should be considered an expertise in itself.

Contributed session oral presentation:

Open up your Box! Storytelling with and without Systems Modelling
Erik Pruyt
Delft University of Technology, Delft, Netherlands

Simulation runs generated with computer models have since 1972 been used as scenarios about
un/sustainable development. These computer models, which consist of explicit assumptions,
have influenced many people’s minds regarding the limits to growth of our world – although
not everyone’s mind. Some have criticized the inner logic of these glass-box models, the limited
spectrum of modes of behavior these models could generate, and the recommendations based
on these simulation studies. Since 1972, the field of modelling and simulation has evolved
though. Today it would be easier to deal with criticisms of old. Useful developments in the field
of modelling and simulation in that respect are among else the move towards modelling at a
lower level of aggregation, the possibility to include alternative perspectives and assumptions
and simulate under deep uncertainty, the automated identification and selection of sets of
maximally diverse scenarios, and the geo-spatial animation of simulation runs. Together these
developments enable one to generate and identify the most diverse sets of plausible scenarios.
If done well, model-generated sets of scenarios enhance one’s “capacity to imagine futures that
are not based on hidden, unexamined […] assumptions about present and past systems” (WSSR,
2013: 8). The combination of narratives and geo-spatial animations based on these scenarios
allows for visually enhanced storytelling. In this presentation, state-of-the-art modelling and
simulation as well as animation techniques will be used to tell visually enhanced stories about
the effects of alternative knowledge systems on sustainable development, which will be shown
to help in facilitating mind shifts for sustainability transformations.

Contributed session oral presentation:

All Systems Go! Developing a Generation of “Systems-Smart” Kids
Linda Booth Sweeney
Balaton Group, Concord, United States

Much of Western education has remained focused on discrete disciplines—for example, math,
science, and English. Science is taught in one class. The bell rings. The student moves on to
math and then perhaps to English, and never the twain shall meet. Such a fragmented approach
reinforces the notion that knowledge is made up of many unrelated parts, leaving students welltrained to cope with obstacles or technical-based problems but less prepared to explore and
understand complex systems issues. In this age of the Anthropocene, how can education—
whether in school, on a farm, in a lab, or at the kitchen table—enable the next generations to
live sustainably and navigate the radical changes they are inheriting? We don’t a specialized
degree to answer this question. Common sense tells us that to understand human impact on
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Earth’s systems we need to understand systems. The question becomes: how can young people
develop systems-based skills and “habits of mind”? How can they look for recurring patterns of
relationships across subjects and situations; making systems visible through maps and models,;
anticipating how the functioning of a living system will change if a part or a process is changed,
assuming that nothing stands in isolation; and looking for causes and consequences in a slew of
interconnected systems, including families, schools, local economies, the environment, and
more? The good news is that systems education is happening in schools, nature centers,
community meeting rooms, board rooms, and even on playgrounds. In this session we’ll
investigate the emerging state of systems education including the new face of earth systems
science, the rise of Education for Sustainability, pioneering systems-based curricula, the teacher
as systems thinker, innovative out-of-school learning and application opportunities, and the
growing demand for corporate and non-profit “systems leadership.”

Monday, 21 August - Room 32 (30) - 11:30 - 13:00
Resilience Praxis - engaging academics and development practitioners in
the co-creation of resilience frameworks and guidelines for development
practice.
Contributed session - Social-ecological transformations for sustainability
Chair/s: Cynthia Neudoerffer, Michael Salomons
While resilience as a general concept has been widely embraced by the international
development community, few practical end-to-end frameworks exist to guide the integration of
resilience into the assessment, design, implementation, and M&E of development projects at a
practical level. In many cases, business-as-usual development is simply re-labelled as 'building
resilience' and resilience is reduced to simply 'bouncing back from shocks'. However, for many
vulnerable communities around the world, mired in mal-adaptive systems and caught up in
endless cycles of a poverty trap, resilience needs to embody sustainable transformations to new
paths of abundance. This session will bring together resilience theorists with development
practitioners to first present several resilience frameworks and then engage in hands-on small
groups to discuss these frameworks, with the objective to critique, refine, and translate into a
concrete set of guidelines for development practitioners to use in the field.
Contributed session oral presentation:

Resilience Praxis - a framework for development practice
Cynthia Neudoerffer
Canadian Foodgrains Bank, Winnipeg, Canada

Resilience as a general concept has been widely embraced by the international development
community. While the importance of the concept of resilience is not questioned, we have had
significant pushback from our development colleagues in trying to apply resilience in a
development context. This is partly because of the phenomenon of new ideas gathering interest
and excitement amongst development practitioners and theorists and supplanting older but
equally valid and important ideas; and partly because of concerns that in some cases standard
development practice is simply re-labelled as ‘resilience building’ without engaging with the
importance and value of resilience as a complex systems attribute; and partly because few
practical end-to-end frameworks exist to guide the integration of resilience into development
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practice. In this session we will be presenting our framework for how we are working to
integrate resilience into our development work. The overall work and mandate of the Canadian
Foodgrains Bank is focused on strengthening food security amongst vulnerable populations,
through food assistance, nutrition, and agricultural and livelihoods programming. Our
framework is based on an understanding that this food security needs to be based not only on
resilient foodscapes, but also foodscapes that are productive, sustainable, and equitable. To
assist with achieving these objectives, we start with a systems assessment of the local foodscape
which focuses on these four areas. This assessment is critical to determining when and where it
is most appropriate to focus on immediate coping, or to focus more on adaptation or
transformation of the local foodscape. In most cases, projects integrate elements of at least two,
for example, a multi-year project might use developmental food assistance to help communities
cope with immediate food insecurity needs, but integrated with sustainable resource
management and agricultural innovation activities to help communities adapt to climatic
challenges, such as drought. We will illustrate the framework with several examples drawn from
our portfolio of funded projects.
Contributed session oral presentation:

Challenging the development intervention paradigm in Paraguay through a
resilience approach – utopia or feasible?
Robin Dirks
GIZ (Deutsche Gesellschaft für Internationale Zusammenarbeit) Paraguay - Cooperación Alemana,
Asunción, Paraguay
Blekinge Institute of Technology (BTH), Karlskrona, Sweden

First development interventions in Paraguay date back almost 50 years. The country is still
amongst the least developed countries of South-America with one of the highest rates of wealthinequality. On the countryside there are poverty rates of up to 50%. Major problems of rural
farming systems are soil degradation and a lacking access to public services, information and
technical expertise, leading to food insecurity and migration. Previous development
interventions introducing practices of Conservation Agriculture to increase production and
income achieved decent results, but adoption rates dropped after the project finished. Little
long-term impact is a common challenge of development interventions. With a new approach
the GIZ in Paraguay addresses lessons learnt. Major guiding questions of the project are: What
measures support a change of the development intervention paradigm from a charity-based,
centralized top-down approach toward collaborative, co-creative, decentralized forms of
organization? How can personal resilience be strengthened? What metrics are pertinent and
salient to measure impact? The project works on four lines of action, intervening in fifteen of
the poorest rural districts: 1.) Institutional cooperation (communication and learning) 2.) Public
and private services (quality and access) 3.) Agricultural insurances (capacity building, strategy
development) 4.) Income diversification (improvement of education quality and access)
Personal resilience is defined as the ability to cope with and learn from adverse situations to
advance strengthened. The goal is to provide an environment that promotes the capacities of
related stakeholders to absorb, adapt and transform in the face of adversity and to learn from it
to improve proper wellbeing. Building on experiences up till now, we will propose five key
principles to a resilience approach beyond “business as usual”.

Contributed session oral presentation:
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Resilience Practice, Research and Learning in Complex Developing
Environments: The Dynamic Resilience Wheel (DReW)
Angelica V Ospina 1, Garrett Schiche 2
1

Senior Researcher, Resilience Program, International Institute for Sustainable Development (IISD),
Ottawa, Canada
2
Director of Program Quality, Lutheran World Relief (LWR), Baltimore, United States

Despite a growing number of resilience initiatives and research, there is still a tangible gap
between resilience theory/conceptualization and development practice in the Anthropocene.
This gap often translates into a weak or superficial integration of resilience principles in
development initiatives, and into a poor understanding of the human-environmental interactions
that take place in complex developing environments. The need for innovative trans-disciplinary
approaches for understanding complex systems dynamics is particularly pressing for NGOs
working in resilience building initiatives in Africa, Asia and Latin America. Yet, little attention
has been paid to creative approaches and methods implemented by development practitioners
to address sustainability challenges, to engage local partners in the co-creation of knowledge,
and to explore opportunities to achieve resilience outcomes. This presentation will examine the
Dynamic Resilience Wheel (DReW), a novel method and online tool designed for development
practitioners to explore, experiment and learn from different combinations of ‘resilience
components’ across multiple dynamic layers, in order to strengthen resilience programming.
Based on academic research on resilience theory and through participatory methods, the DReW
provides practitioners with a new perspective for addressing key resilience questions, deepening
the understanding of social-ecological interactions, and strengthening the capacities needed for
resilience building in vulnerable contexts (https://lwr.org/what-we-do/resilience/wheel). A pilot
of the DReW was implemented by Lutheran World Relief, an international NGO, in a transboundary resilience project in Nepal/India, suggesting that understanding the key components
of resilience thinking can help project stakeholders engage more deeply in processes of
reflection and learning, while integrating local knowledge in the analysis of resilience data. This
involves ensuring a robust understanding of the concept of resilience, of socio-ecological
feedbacks and interactions, and of the way in which they translate into development practice.
Further lessons, opportunities and limitations of this approach will be explored from a research
and a practitioner’s perspective.

Contributed session oral presentation:

Re-learning Resilience
Jonathan Stone 1, Joshua Smith 1, Oenone Chadburn 1, Idzai Murimba 1, Stanley Hanya 2, Dora
Piscoi 1
1
2

Tearfund, London, United Kingdom
Evangelical Fellowship Zimbabwe, Harare, Zimbabwe

Most NGOs, ours included, have adopted a rhetoric of resilience-building, however the reality
suggests often that interventions result in incremental adaptations at best, and at worst reinforce
cultures of dependency. There is thus a chasm between the ideas of ‘transformation’ and
‘learning’ often associated with resilience and the reality that many ‘resilience’ programmes are
business as usual, re-labeled. NGOs have learnt to be very effective at this, accessing and
winning grants in this way and even generating stories of transformational change. This can be
conceptualised as a single loop of learning (reacting), which returns to the standard practice,
resulting in change that can not keep pace with the shocks and stresses faced by the poor. Many
advocate for a reframing of interventions (second loop of learning), and our analysis suggests
that exploring issues of risk, uncertainty or change, provides a good stimulus for this. Various
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tools exist for exploring these at different scales, but a critical review of them suggests that they
often do not create spaces for learning, thought to be essential for resilience. We will present
evidence of pilot projects that attempt to move from reaction to reframing through participatory
workshops that created spaces for communities to identify and address issues that they prioritise
and resource. The results were communal solutions to address vulnerabilities and their
underlying drivers. However embedding this reframing as a new form of programming requires
a third loop of learning (re-learning), where change is created through continuous learning,
action and reflection. Through interviews and observation we have identified that a barrier to
the third loop is a culture where critical reflection is often absent, which limits reflective and
reflexive learning. This presentation intends to stimulate critical reflection, describing the
reality of the challenges faced by NGOs wanting to take part in resilience building processes.

Contributed session oral presentation:

ESPA Insights into Resilience and Wellbeing: Research Frontiers for Sustainable
Development
Tomas Chaigneau 1, Katrina Brown 1, Sarah Coulthard 2, Tim Daw 3, Björn Schulte-Herbrüggen 3
1

College of Life and Environmental Sciences University of Exeter, FALMOUTH, United Kingdom
Northumbria University, Newcastle, United Kingdom
3
Stockholm Resilience Centre Stockholm University, Stockholm, Sweden
2

The concepts of wellbeing and resilience are centre stage in debates on how to achieve
sustainable development alongside the eradication of poverty, and have both been touted as
‘new development paradigms’. We seek to identify they have been applied in recent research
on ecosystem services and poverty reduction, how they might relate to each other and how they
inform contemporary development. The Ecosystem Services for Poverty Alleviation
programme (ESPA), a joint programme of UK’s NERC, ESRC and DFID has funded
international interdisciplinary research over the last decade, which seeks to promote the
sustainable use of ecosystems in a way that contributes to poverty alleviation and to inclusive
and sustainable growth. As the programme comes to a close we utilise and review this large
body of research from more than 100 collaborative projects that advances knowledge on
ecosystem services and their relationship with poverty. Through a combined synthesis of ESPA
science, which focuses on the wellbeing-resilience contribution of key findings and learning,
we seek to answer core questions which guide resilience thinking and are a critical dilemma for
current development policy: How can resilience building strategies affect well-being and of
whom? What are the trade-offs between resilience and well-being approaches? Our research
addresses the criticism that resilience thinking should take greater account of how adaptation
strategies, which can build greater resilience, affect wellbeing outcomes, recognizing the tradeoffs and decision-making that are involved in negotiating different pathways. Similarly,
wellbeing needs the dynamic element that resilience provides as most wellbeing and poverty
analyses describe the conditions of being poor rather than the consequences of change and how
or why the conditions exist. ESPA science can inform the dynamics of sustainability. We argue
that the interplay between wellbeing and resilience can offer opportunities for informing
sustainable development in the face of global unprecedented changes.
Contributed session oral presentation:

Governing ecosystem services for building resilience in food security
Arlène ALPHA 1, Abigaïl FALLOT 2, Sandrine DURY 3, Denis GAUTIER 4, François
BOUSQUET 2
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1

Cirad, UMR Moisa, Ouagadougou, Burkina Faso
Cirad, UR Green, Montpellier, France
3
Cirad, UMR Moisa, Montpellier, France
4
Cirad, UR F&S, Ouagadougou, Burkina Faso
2

Food is a very basic human need which can’t be met without nature and the ecosystem services
it provides. In West Africa, a large part of the population is chronically food insecure and
affected by recurrent crises while natural resources are under pressure. Strengthening resilience
of food insecure people, villages or countries has then become the watchword of donors and
policymakers involved in the food security field. The Global Alliance for Resilience (AGIR) in
Sahel and West Africa launched in 2012 has led to many projects aiming at better linking
emergency and development, and to many works focusing on the analysis and the measurement
of resilience so as to assess the results of projects. Resilience indicators tend to emphasize
endowments ("capitals") and their respective evolutions, while resilience-thinking would
highlight how this dynamic interconnect. In this communication, we aim to go beyond the
framework of development projects and debates on resilience metrics, to discuss how people in
West Africa use natural resources for their food and nutrition security in face of diverse shocks
and long term constraints. What strategies are adopted at individual, household and collective
level to build a socio-environmental context that maintains or increases the capacity of natural
resources to contribute to food and nutrition security? How multi-levels governance on access
and use of natural resources and the power relationships affect these strategies? Burkina Faso
is our field to study the evolution of farm households’ strategies over the medium and long term,
and how particular events in governance have affected these trajectories. We highlight the key
role of natural vegetation, fallows and parklands in food and nutrition security as well as how
learning processes serve to build strategies aiming at preserving this role.

Monday, 21 August - Room 21 (30) - 11:30 - 13:00
Using big data to understand marine social-ecological systems: challenges,
opportunities, and frontiers
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Elena Finkbeiner, Stephanie Green
When combined with specific criteria for action, data science products – characterized by
increased data volume and variety, and the velocity at which it is acquired –can help us
understand key drivers of change and enable managers to better understand human-environment
dynamics and make decisions. Yet applying data science to marine social-ecological systems has
received relatively less attention compared with terrestrial systems to date. By bringing together
a diverse group of leaders to discuss their perspectives and visions for the future of data science
in an ocean context, this symposium seeks to advance our knowledge around leveraging big data
to manage marine social-ecological systems. The session has been coordinated by the chairs,
Angee Doerr and Lisa Wedding.
Contributed session oral presentation:

The role of the SESMAD project in the analysis of marine social-ecological
systems
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Michael Cox
Dartmouth College, Hanover, United States

The subject of this talk will be the role of the SESMAD project in the analysis of marine socialecological systems. The SESMAD (Social-Ecological Systems Meta-Analysis Database)
project was developed to facilitate consistent data collection across diverse social and ecological
contexts. At the core of this project is a flexible, relational database that stores information
regarding the key variables to be analyzed, the values that are measured for these variables in
specific systems, and the theories that the analyses of the resulting data are aimed to test. In this
talk the structure of the database and its online interface (sesmad.dartmouth.edu) will be
discussed, as will its applicability to the analysis of social-ecological systems in general and
marine systems in particular. Additionally, lessons learned from this project will be used to
examine its relationship to the theme of “big data” utilization for the analysis of marine socialecological systems. This talk is intended to be part of a panel on this topic, entitled “Using big
data to understand marine social-ecological systems: challenges, opportunities, and frontiers.”
Specific questions that will be discussed include: (1) how can we capture enough complexity in
our representations of each social-ecological system while ensuring that these representations
are comparable; (2) do “big data” approaches systematically favor the measurement and
analysis of some types of variables over others; and (3) what are the most effective social and
technological infrastructures for a highly comparative approach to research on marine system
governance?
Contributed session oral presentation:

The global information system on small-scale fisheries: A crowdsourced and
transdisciplinary knowledge platform
Ratana Chuenpagdee 1, Maricela de la Torre Castro 2
1
2

Memorial University, St. John's, Canada
Stockholm University, Stockholm, Sweden

Information about small-scale fisheries (SSF) is often scarce and scattered. This is partly due to
insufficient attention on this sector, whose contribution to society is often assumed to be
negligible. It also results from SSF being highly diverse, with complex patterns of harvest and
post-harvest activities, taking place in a wide range of aquatic environments, and often in remote
areas. Existing fisheries information systems fail to capture the characteristics and essence of
SSF, resulting in a lack of integrated and up-to-date data that further marginalizes the sector in
policymaking and governance. To help rectify the situation and embracing a transdisciplinary
perspective, the Too Big To Ignore project developed the Information System on Small-scale
Fisheries (ISSF), a Web-based, open data portal collecting and disseminating knowledge on
various aspects of SSF. This paper describes the conception of ISSF and its key features, and
presents some results extracted from the analysis of ISSF data, illustrating the importance of
such a global database on SSF.

Contributed session oral presentation:

Social-ecological analysis for critical sustainability challenges: some examples and
reflections
Beatrice Crona
Global Economic Dynamics and the Biosphere, Royal Academy of Science, Stockholm, Sweden
Stockholm Resilience Center, Stockholm University, Stockholm, Sweden
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As the world becomes increasingly interconnected and sectors become more intertwined,
traditional disciplinary methods for analyzing societal challenges no longer suffice. Instead, we
need analyses that account for both social and environmental components and dynamics
simultaneously. This presentation will use a selection of studies to exemplify how this can be
done, using various types of dataset (from environmental to social and economic), and
addressing different kinds of questions of relevance for SES dynamics at various scales.
Specifically I will use three examples; i) Identification of links between the global financial
sector and Earth System dynamics, ii) Structure and implications of global seafood trade for
sustainability, and iii) Understanding governance outcomes by combining analysis of networks
structures in social and ecological systems. Given the emphasis of ‘Big Data’ on variety and
diversity of data I will briefly explore the role of boundary organizations as key platforms for
facilitating the emergence of the cross-disciplinary/sectoral dialogue necessary for these kinds
of analyses and collaborations, highlighting both challenges and opportunities.

Contributed session oral presentation:

A novel approach to interactions between people and oceanic pelagic organisms
Larry Crowder 1, Sara Maxwell 2
1
2

Center for Ocean Solutions, Stanford University, Monterey, CA 93940, Monterey, United States
Old Dominion University, Norfolk, United States

Dynamic Ocean Management is an emerging approach that recognizes that the marine
ecosystem changes over time in three dimensions and that organisms, including people, respond
to these dynamics. Most management approaches to interactions with pelagic organisms are
static. New modeling approaches allow us to integrate real time data on ocean dynamics with
animal movement data to predict animal movements at a variety of scales and to enhance our
understanding as to what likely drives these movements. Here we show a variety of applications
to reducing bycatch of charismatic megafauna in fisheries and to reduce ship strikes of
cetaceans. Projections can be made in near real time to decades in the future, allowing us to
understand the life-history of ocean pelagics, the potential to mobile marine protected areas,
and the responses to ocean pelagics to climate change. We also present preliminary results of
the California swordfish fishery as a case study to illustrate the approach.
Contributed session oral presentation:

The role of boundary organizations in facilitating the use of big data for ocean
resource management
Lisa Wedding, Angee Doerr
Center for Ocean Solutions, Stanford University, Monterey, United States

Many of the challenges facing the ocean today - climate change, invasive species, fisheries
distribution – are associated with big data. In order to address these challenges, decisionmakers
need relevant big data sets synthesized and distilled in order to make timely and impactful
decisions. The application of big data to ocean issues is growing, with a variety of analytics
now applied to complex questions about marine ecosystem state and resource use. Large, longterm and multidisciplinary datasets provide a historic view and a predictive capacity that allow
policymakers to see a more holistic picture of the state of the ocean and environmental change
over space and time. Growing interest in applying the data revolution to the oceans means that
underutilized data streams and historic databases are now becoming increasingly relevant.
Boundary organizations can play a key role in synthesizing, distilling and translating big data
outputs in order to link the best available science to policy. This presentation will evaluate the
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role of boundary organizations in the value chain of big data and discuss how such organizations
are uniquely poised to help align users' needs to research questions and data collection. We will
also discuss the challenges and opportunities related to the incorporation of a variety of data
types, from stakeholder knowledge to natural and social scientific knowledge, into large
datasets that ultimately inform policy solutions to complex ocean problems.

Monday, 21 August - Floor 3, LANDING - 13:05 - 13:20
Yoga
Pop-up event
Before settling into your lunch, take 15 minutes to stretch and breathe between long periods of
sitting down and thinking. Get back into your body and rejuvenate your brain! Suitable for
everyone. No special equipment or prior experience needed. Clothing in which you can move
freely recommended. Begins 5 minutes into the lunch break.
With Michelle Dyer

Monday, 21 August - Floor 2 - 13:30 - 13:45
In between Som’ Town
Art session - Guided tour
Rising tensions around migration globally is placing increasing stress on refugees and other
migrants living abroad, as well as the communities they support through remittance. Yet in
between the mid-day shadow of high-rise apartment buildings and the flickering glow of worn
out florescent strip-lights, Somali Town has become a rallying point. An informal sanctuary of
the African diaspora, gathered on the southern tip of a continent. An unexpected home to those
fleeing xenophobia, resource wars, failed states and collapsing ecosystems. Those beginning to
re-establish a new-normal. The mixed media collection of photography and film explores Som’
Town, using food as an entry point for an exploration into memory, migration and resilience
By Luke Metelerkamp, Steve McDonald and Jules Mecer

Monday, 21 August - Room 35/36 (72) - 14:00 - 14:40
Agent-based modelling
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Emilie Lindkvist

Speed talk:

Robustness and vulnerability tradeoffs in urban socio-hydrological risk due to the
decision-making priorities of influential actors
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Andres Baeza 1, Marco Janssen 1, Luis Bojorquez 2, Hallie Eakin 1
1

School of Sustainability. Arizona State University, Tempe, United States
Laboratorio Nacional de Ciencias de la Sostenibilidad (LANCIS), Universidad Nacional Autónoma
de México, Mexico City, Mexico
2

As urban environments become larger and more heterogeneous, they also come to be highly
vulnerable to water-related hazards. Investment in mega infrastructure is usually the solution
for reducing socio-hydrological risk. While this investment in hard infrastructure has provided
tremendous benefits, the motivations and the criteria by which authorities decide how and where
to invest limited resources are often obscure and not transparent, making it difficult to assess
how these “hidden” cognitive processes affect the vulnerability and robustness of urban
environments. In this talk we present an agent-based model that simulates a stylized urban
environment composed of neighborhoods suffering from flooding and stressful water supply
conditions. The model is motivated by the Mexico City water management system and its sociohydrological vulnerability. In the model, a water authority agent makes decisions as to where
to invest limited resources to either create new infrastructure or maintain the existing pieces.
These decisions are made by calculating a multi-criteria metric, which is constructed based on
the prioritization of a set of indicators of system performance, including the neighborhoods’
demands. We simulated scenarios representing contrasting managerial perspectives, and we
conducted numerical experiments under similar biophysical and budgetary constraints. Our
results indicate that minimal changes in prioritization can have significant consequences on the
steady state of sustainability indices. We also show that tradeoffs in performance can emerge
under different managers, even under similar biophysical conditions. Finally, we observed that
managers can exacerbate a problem even when they focus on that particular issue. We contrast
these theoretical findings with the insights gained from the empirical finding from Mexico
City’s water governance. We discuss the development of new methods to elucidate the
specifications of the cognitive processes that can mechanistically connect the decisions of
dominating actors with the dynamics of the biophysical environment in complex urban systems.

Speed talk:

Understanding the interactions between land use changes and food-selfsufficiency of a social-ecological system in SW Madagascar - An agent based
modelling approach
Katja Brinkmann 1, Daniel Kübler 2, Susanne Kobbe 3, Ellen Hoffmann 1, Andreas Bürkert 1
1

University of Kassel, Organic Plant Production and Agroecosystems Research in the Tropics and
Subtropics, Witzenhausen, Germany
2
University of Hamburg, Center for Wood Sciences, World Forestry, Hamburg, Germany
3
University of Hamburg, Biocenter Grindel and Zoological Museum, Animal Ecology and
Conservation, Hamburg, Germany

Village communities in southwestern Madagascar are an example for social-ecological systems
that are highly dependent on local resources for people´s daily food supply. The pressure on
natural resources increased drastically over the last decades due to land use changes triggered
by population growth, natural hazards, insufficient agricultural production and low economic
development. An agent based land use model was developed and applied to analyse the
behaviour, land use decisions and activities of individual farm-households of a village
community. Our aims were (i) to simulate the effects of future scenarios on the environment,
household economy and food self-sufficiency (ii), to explore how small-holder farmers can cope
with food insecurity and (iii) to identify hot spots of land use changes in space and time. For
the empirical characterization of entities (landscape, climate and households) and the
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parametrization of human behaviour an iterative approach was used incorporating the results of
social surveys, participatory role-playing games, high-resolution remote sensing, census data
and field-based validation data. The model allows to simulate multiple scenarios by changing
the global conditions (population dynamics, climate conditions, crop management strategy) in
the user interface. Simulations are performed along discrete time steps for up to 30 years.
Outputs are socio-economic indices such as food self-sufficiency, crop yield, household
income, Gini coefficient and coping strategies, as well as spatio-temporally explicit land-use
and land cover maps. The baseline scenario predicts further expansion of cropland and high
deforestation rates with the fragmentation of remaining forest areas. For the majority of
households the daily calorie intake will become insufficient due to various biotic and abiotic
constraints of agricultural production. Model outcomes indicate that due to climate induced
risks in crop production, enhancing access to off-farm income opportunities would be as
important as improvements in plant production to maintain food security in the long term.

Monday, 21 August - Room 21 (30) - 14:00 - 14:40
Art-science approaches
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Diego Galafassi

Speed talk:

SMOG BALLET AND OTHER WORKS: performances co-devised by Homo
Sapiens and the Natural Environment and adjudicated by the general public
Em Piro 1, Santi Perez 2, 3
1

York University, Toronto, Canada
SustainableSanti, Toronto, Canada
3
Center for Sustainable Practice in the Arts (CSPA), Toronto, Canada
2

Just before dawn, from a high-rise on the northern border of a city where eight million are still
sleeping, a russet blanket can be seen gently touching the rooftops. As light breaks, the blanket
begins to rise, stretch, and lift into the blue, dissipating until it is little more than a faint haze.
Twenty minutes, brief and graceful, the skyline releve has concluded. Morning has arrived in
Bogota. Climate Change, generated mostly by human intervention, is changing the natural
patterns of our planet in notable ways. The most recent IPCC report shows irreversible damage:
a point of no return. The scientific community has documented and shared their findings for
over 50 years to the public with little effect over the root causes of the problem. As climate
change progresses, changes in weather and landscape are performed by the natural environment.
These changes manifest in explicit sensory spectacles, many of which are accessible to public
audiences around the world. Like human-made artworks, these nature-engineered opuses bear
an intrinsic, affective impact that reify community through collective experience. Part postcontemporary performance, part scientific scavenger hunt, SMOG BALLET AND OTHER
WORKS documents the anthropogenic impact and the correspondent environmental response
in specific sites around the world where environmental performances of climate change are
made visible through active phenomena. This praxis-based participatory research draws upon
public-space cultural production technique, performance theory, and environmental sciences to
establish a model for crowd-sourced archival processes of the ephemeral performances of
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climate change. The research gathers empirical and qualitative data by inviting citizen scientistaesthetes worldwide to: track and monitor changes in their own environments; document
environmental performances of climate change; record embodied experiences of environmental
transformation and solastalgia.

Speed talk:

Undressing sustainable planning - could artistic methods of interdisciplinary
think tanks shape the future of the Royal Sea Port?
Holly Keassey, Stella d'Ailly
Mossutställningar, Stockholm, Sweden

Undressing sustainable planning - could artistic methods of interdisciplinary think tanks shape
the future of the Royal Sea Port? It is accepted that there are benefits to arts and science working
together. Yet, the modes of working are often far from models of being interdisciplinary or
transdisciplinary, with examples confined to the current normalising understandings of art as an
illustrative tool. That said, there are areas challenging this reduction of art as a tool and/or
consumable product including artistic practice as a legitimate form of research production
within academia and social sculpture as an active method for establishing socio-ecological
change. Mossutställningar have developed an eighteen month programme to investigate how
these two areas of artistic practice can work interdisciplinary, with other disciplines working
with socio-ecological agendas, to develop a transdisciplinary working method for the future.
This programme takes the development of Stockholm’s Royal Seaport as its focal point to form
an interdisciplinary agenda that aims to produce concrete recommendations for how this
development can be interrogated further in order to devise incorporated resilience thinking that
continues beyond its completed construction. Our paper includes introductions to ‘What is
Artistic Research?’ and ‘What methodologies does social-sculpture perform?’ with a
maintained focus on collaborations within the field of science; our use of biosphere systems to
develop a programme framework that assists interdisciplinary working methods; an overview
of how this is being applied to a critical focus on the Royal Seaport; and why enabling socioecological stewardship of the Royal Seaport is essential as it becomes a flagship model of
sustainable planning. We consider our focus on the development of the Royal Sea Port as an
opportunity to expand the current model of sustainable planning to include a transdisciplinary
working method with a socio-ecological agenda – and our intention is to performatively
establish what such a working method will be by letting it develop during the programme itself.

Speed talk:

Realising Potentials: Art-based methods in social-ecological transformations
Maria Heras 1, Diego Galafassi 2, Elisa Oteros-Rozas 3, Federica Ravera 5, 6, Isabel Ruiz-Mallén 4,
Luis Berraquero 3
1

Institute of Environmental Science and Technology (ICTA), Autonomous University of Barcelona
(UAB), Cerdanyola del Vallés, Spain
2
Stockholm Resilience Centre, Stockholm, Sweden
3
Universidad Pablo de Olavide, CEI Cambio, Sevilla, Spain
4
Internet Interdisciplinary Institute (IN3), Universitat Oberta de Catalunya (UOC), Barcelona, Spain
5
Instituto de Ciências Agrárias e Ambientais Mediterrânicas (ICAAM), Évora, Portugal
6
CREAF, Cerdanyola del Vallés, Spain

In recent years the potential and possible contributions of art-based methods for engaging with
social-ecological complexity have been highlighted, in particular in areas related to action
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research, inquiry-based learning, participatory governance and knowledge integration. Despite
repeated calls within the resilience community (Ecology and Society special issue) and the
sustainability sciences community at large (World Social Science Report) for a broader and
deeper engagement of the arts, insights on concrete experiences and evaluation of outcomes and
processes remain sparse. In this context, we conducted a three days encounter in Barcelona in
2016, attended by an international group of 52 sustainability scientists, artists and art-based
methods practitioners to explore the frontiers of social-ecological transformations and art-based
approaches from the fields of performing arts (dance, theatre, performance), visual arts (film,
painting, photography), narrative (poetry, storytelling, creative writing). Participants were
invited to share and experience various methods from across disciplines. During the workshop,
we co-explored and discovered the potential that art-based approaches bring to resilience and
social-ecological transformations research and vice-versa, and also the types of questions that
transformations open to the various arts-based practices. Based on in-depth observation,
interviews and a post-workshop survey, this paper and the complementary visual documentary,
synthesizes key insights and discusses the relevance and adequacy of these transdisciplinary
practices in sustainability science. We link these insights to questions of agency, creativity and
innovation in social-ecological transformations. We conclude with future questions and an
invitation to join this emerging community of practice.

Monday, 21 August - Room 34 (30) - 14:00 - 14:40
Assessing and promoting change in Social-Ecological Systems
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Jon Norberg

Speed talk:

Complex adaptive systems – A framework for understanding drivers of change
and adaptation in agricultural systems in coastal deltas of Vietnam
Minh Tu Nguyen, Fabrice Renaud, Zita Sebesvari
United Nations University-Institute for Environment and Human Security, Bonn, Germany

The Mekong and Red River deltas in Vietnam are characterized by a large diversity of
agricultural landscapes that are shaped by the dynamic interplay between natural processes and
anthropogenic activities. Agricultural production in these deltas plays a crucial role in the
national economy since the two deltas contribute with 71% to rice, 86% to farmed aquaculture
and with 65% to the national fruit production of Vietnam. In the coastal areas of these deltas,
saline intrusion – which is partly induced by sea level rise - is a major threat to agricultural
production, making these deltas some of the most vulnerable deltas to sea level rise globally. In
order to maintain agricultural production in these deltas, a variety of adaptation measures to
salinity have been implemented, including sea and river dike construction for rice cultivation,
improvement of farming techniques and crop varieties, and shifting land use patterns. These
adaptation measures are influenced by various drivers of change at multiple scales of the deltaic
social-ecological system. The aim of this study is to analyze current and historical drivers of
change and adaptation measures to increased salinity levels in agricultural systems in coastal
areas of these deltas through the lens of complex adaptive systems theory. We based our analysis
on 198 semi-structured interviews and 11 focus group discussions conducted with local farmers
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along three salinity transects in both deltas in 2015-2016. A historical analysis of drivers of
changes and their interaction and feedback in shaping agricultural systems and adaptation in
these deltas enhances our understanding of the management of complex agricultural systems in
these and similar coastal deltas.

Speed talk:

Change dynamics and resilience of cultural landscapes in rural-urban gradients
Cristina Herrero-Jáuregui 1, Cecilia Arnaiz-Schmitz 2, María Fe Schmitz 1, Simon M Smart 3,
Francisco D Pineda 1, Carlos Montes 2
1

Department of Ecology. Universidad Complutense de Madrid, Madrid, Spain
Social-Ecological Systems Laboratory, Department of Ecology. Universidad Autónoma de Madrid,
Madrid, Spain
3
Centre for Ecology & Hydrology, Lancaster, United Kingdom
2

In the last decades, Spanish cultural landscapes have undergone a bidirectional process of
anthropisation and rural abandonment. We propose a new method adapted from econometric
models to quantify the resilience of different social-ecological systems located in a gradient of
urbanization/deruralization in Central Spain. By measuring the elasticity of the intensity of
landscape transformation as a function of different socio-economic variables, we assess the
capacity of landscapes to buffer socioeconomic changes. We calculate the intensity of landscape
transformation using the modules of the vectors that are the change trajectories of municipalities
in an ordination plane. The first axis of the ordination plane (23.96%) reflects a land use
gradient. The second axis (15.68%) is a gradient of landscape complexity, characterized by
landscape metrics typical of homogeneous landscapes and those of fragmented landscapes. The
intensity and direction of change is different depending on the land use that characterizes each
municipality. Municipalities characterized by large patches of arable lands and urban areas,
change less and the net change is towards homogenization. There are not socioeconomic
variables that explain significantly this change. Municipalities characterized by heterogeneous
landscapes, typical of silvo-pastoral territories, experience a more intense change towards
urbanization and fragmentation. If these socioeconomic indicators surpass certain threshold
values, landscape structure will experiment rapid and critical changes. Our model shows that
silvo-pastoral systems, are more sensible to socioeconomic variation than agricultural
territories. We believe this new method is a valuable tool to quantify resilience in socioecological systems, useful for land use planning and decision making.

Speed talk:

Assessing Resilience of Agricultural System of Dhaka, Bangladesh
Farhana Rashid
KTH Royal Institute of technology, Stockholm, Sweden

Due to rapid urbanization agricultural lands in metropolitan areas are shrinking. As a result our
cities are getting more dependent on distant places for food, which is making the food system
vulnerable. In the context of rapid urbanization and climate change a resilient agricultural
system of Dhaka could be one of the key to ensure a sustainable future. To investigate the impact
of urbanization and climate change on the resilience of the agricultural system of Dhaka a
resilience assessment of agricultural system of Dhaka has been done. The study followed the
resilience assessment wordbook for practitioner as method of assessment. As methods to collect
and analyze data field studies, interview, GIS analysis, policy analysis were conducted. This
study shows that, urbanization is directly responsible for changes in both quality and quantity

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
of the agricultural land of Dhaka whereas climate change does not affect directly. Even with
this rapid urbanization there is still scope to take measures to make agricultural system resilient
by preserving land within Dhaka metropolitan area. Therefore two Strategies have been
proposed. First one is; increasing local food production without administrative reformation and
the second; reducing the future demand by administrative and economic decentralization of
Dhaka. Both of the strategies will require strong political will along with recognition of
importance of agricultural land within the city boundary. Key words: urbanization; resilience;
agricultural land; sustainability; Dhaka; Bangladesh

Speed talk:

Bird stories to tell the social and environmental changes: a comparative approach
in four countries
Chloe Guerbois 1, Emilie Andrieu 3, Eric Garine 4, Anne Sourdril 2, Jean Wencelius 4, Marc
Deconchat 3
1
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When people talk about their environment and how it has changed recently, they often refer to
some sets of species seen as indicators of changes. What kind of species is used for this purpose?
What are their commonalities in different environmental contexts? How this knowledge can
help understanding socio-ecological systems dynamics? To tackle these questions, the ANR
PIAF project compared free-lists collected from informants (experts and non-experts) sampled
along a gradient of anthropisation including protected-rural and urban areas in four countries
(Cameroon, France, USA, and Zimbabwe). Free-lists of birds, i.e. lists of birds spontaneously
cited by informants, were analysed based on the life-history traits of the mentioned species. The
analyses reveal common patterns across the different countries as to the type of birds cited,
though they also relate to the social attributes of the informants. These patterns provide us with
useful information about which groups of bird species should be used to monitor environmental
changes as perceived by local people. The combination of free-listing with ecological life-traits
database is a very promising method, both to link scientific and indigenous, and sociological
and ecological understanding of ecosystem transformations. Through this project we aim to
better understand local ecological knowledge and use this to generate a way to engage people
in ecological transitions.

Speed talk:

Action or research? Understanding how to better shape community resilience to
climate change in practice
Esther Carmen, Ioan Fazey, Jennifer Williams
University of Dundee, Centre for Environmental Change and Human Resilience, Dundee, United
Kingdom

In the face of the multiple challenges directly and indirectly linked to climate change, it is
essential that we work together to shape process to make change happen in different contexts.
In this presentation we present the concept, approach, outcomes and lessons from a project in
Scotland orientated towards action and learning about community resilience to climate change.
This highly engaging multi-stakeholder project was conceptualized to take an integrated,
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holistic approach that recognizes the interdependence between human systems and the
environment and used participatory methods and tools. The project primarily focused on
shaping action in three communities, around which opportunities for the elicitation and capture
of knowledge and data were created. The project was coordinated by a trans-disciplinary team
and a project officer who was locally embedded for the duration of the project. Through a series
of community workshops the differentiated nature of climate shocks and stresses were first
explored, from which collaborative actions were developed. Research findings include
understanding of the dynamics of community resilience to climate change through the lens of
climate disadvantage and identifying changes in the national policy environment for greater
integration and synergy to help better shape decision making, action and outcomes for
community resilience to climate change. Action orientated outcomes that emerged included
funding and feasibility studies (tangible outcomes), learning outcomes for participants that
related to new skills and knowledge. In addition capacity for collaboration and taking joined up
approaches increased to help shape longer term actions. For example, there was an increase in
engagement and scope of an engineered flood protection scheme, new community groups were
established and relationships between communities and organizations strengthened. Critically,
focusing on action led to learning about key factors that may help accelerate change in future
processes aimed at enhancing community resilience to climate change.

Monday, 21 August - C4 (125) - 14:00 - 14:40
Novel concepts, fields and methods
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Sarah Cornell

Speed talk:

Systematic reviews and maps as novel methodologies for understanding socialecological systems
Neal Haddaway, Biljana Macura
Mistra Council for Evidence-based Environmental Management (EviEM) Stockholm Environment
Institute Box 24218 104 51 Stockholm Sweden, Stockholm, Sweden

Systematic reviews are reflective, secondary research methods for summarising existing
evidence on a specific topic. Systematic review methods were first established in the 1990s in
the field of medicine, where they have since become ‘gold standards’ for synthesising evidence.
Systematic reviews are conducted in order to inform research, policy and practice across a
variety of scientific fields; from medicine and international development to biodiversity and
human-environmental interactions. In environmental sciences, the Collaboration for
Environmental Evidence (CEE) coordinates systematic reviews, produces guidance, and
publishes systematic reviews and maps, ensuring the reviews are undertaken to the highest
standards possible. Related to systematic reviews, systematic mapping is a novel approach that
is becoming increasingly popular for summarising evidence bases. Whilst systematic reviews
aim to answer questions relating to the effectiveness of an intervention or the effects of an
impact, systematic maps aim to describe the nature of the evidence base in a searchable
database, highlighting knowledge clusters, knowledge gaps and patterns in research methods.
The methods possess several major characteristics, including: 1) carefully planned protocols,
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produced following stakeholder engagement, that outline the intended methods for the review,
2) comprehensiveness searches for academic and grey literature from a variety of sources, 3)
careful screening of all identified articles according to predetermined inclusion criteria, 4)
detailed assessment of the quality and generalisability of each study, 5) well-documented
synthesis of the evidence base, 6) transparent reporting of the review results with extensive
supplementary information, and 7) summary of the review project using a variety of media
tailored to stakeholders needs. Systematic reviews and maps are ideal methods for collating
growing evidence of human-environmental interactions to better understand complex socialecological systems, address sustainability questions or support research and policy decisionmaking in the Anthropocene.
Speed talk:

Organisational studies and the Anthropocene: developing conceptual
underpinnings
Jan Bebbington
University of St Andrews, Scotland, St Andrews, United Kingdom

As planetary scale human impacts intensify, it has been suggested that we are living in the
Anthropocene: an epoch where human actions drive earth systems processes to the detriment of
human and non-human populations. The nature and impact of organisations in this context has
been relatively under developed in sustainability science. At the same time, the idea of the
Anthropocene has only recently been noticed by organisational scholars and has yet to make a
significant impact on their scholarship. Having noted these two points, this paper seeks to
explore three interrelated arenas with the overall aim of interrogating how organisational studies
can contribute to understanding the Anthropocene. The three aspects considered are: (1)
outlining the current ways organisations are theorised within the discipline of organisational
studies so that sustainability scientists might better appreciate how organisational studies
conceptualise entities that have a role in shaping the Anthropocene; (2) identifying theoretical
tools that might enable scholars in organisational studies and sustainability science to better
understanding each other and thereby create a spark point for intellectual interaction; and (3)
synthesis how research institutions (themselves organisations) can foster research that is fit for
the Anthropocene (drawing from a series of explorations of how universities and an
interdisciplinary research organisation conceptualise and foster sustainability science
expertise). This paper, therefore, seeks to contribute both intellectual and practice based insights
into how organisational studies (in concert with sustainability science) might tackle the
challenges offered by living in the Anthropocene.

Monday, 21 August - Room 24/25 (70) - 14:00 - 14:40
Economy, trade and resilience
Cross-cutting perspectives on resilience
Chair/s: Gustav Engström

Speed talk:
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Innovations within the financial sector to support and finance biodiversity
conservation and ecosystem services
Thomas Hahn 1, Ami Golland 2
1
2

Stockholm Resilience Centre, Stockholm, Sweden
Royal Swedish Academy of Sciences, Stockholm, Sweden

Promoting the Green economy and the Sustainable Development Goals (SDGs) requires a new
role for the financial sector, aligning their incentives with sustainability. Public goods are, in
economic theory, under-supplied by market actors because it is difficult to reap the benefits
privately. Governments are therefore often expected to finance public goods. Still, there is
currently a strong emphasis in international policy-making to enrol the private sector in
biodiversity conservation, e.g. within the Convention on Biological Diversity. Compared to
government investments and subsidies, private investments focus on financial returns and may
therefore, the argument goes, prioritise efficiency and accountability. The challenge is then to
identify cash flows which can be reaped by the private investors while at the same time public
goods are produced. Examples of cash flows include provisioning ecosystem services, ecotourism, and some regulating services which are commodified by payment schemes (e.g. PES,
REDD). In this paper we use interviews, process tracing, case-studies and theories of
institutional change to analyse innovative approaches in the financial sector. A critical issue
concerns risks when the cash flows do not materialise. Several SDGs would be violated if local
communities would carry this risk. We analyse to what extent i) the institutional design
safeguards transparency and accountability; ii) knowledge systems (local, indigenous and
scientific) promotes productive projects; and iii) network of local communities, NGOs and
investors ensures quality and engagement. Preliminary results suggest that investments in
sustainable agriculture and forestry as well as water and energy systems have potential to
generate cash and large surplus for society (public goods). However, this requires accountability
and engagement across the whole chain of actors from international investors to communities
where the projects are implemented. The financial returns need to be variable, contingent on the
success of the local investments, to incentivise engagement by financial actors.

Speed talk:

Possibilities for a local circular economy - case Karleby, Finland
Markku Anttonen 1, Minna Lammi 1, 2, Steve Evans 2, Ian Bamford 2
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Centre, Helsinki, Finland
2
Cambridge University, Institute for Manufacturing, Cambridge, United Kingdom

Circular Economy (CE) is defined as a transitional approach to change dominating linear
economic system towards a more sustainable and resilient direction. In recent years, it has gain
political and economic drive as a potential route towards sustainability. However, it seems that
CE focuses mainly on efficiency of industrial production and minimizing waste flows, leaving
other aspects of sustainability to lesser attention. Pragmatic studies on CE, bringing community
and industry participants together in a local community setting, are few. Thus, this study
increases our understanding of the potential and limitations of CE in this context. The study is
exploratory, and it aims to deepen our understanding of a) whether it is possible to create a
shared view of a circular economy that includes all aspects of sustainability in a local context,
b) an appreciative manner that facilitates varied and contesting perspectives of different
stakeholders Case study takes place in Karleby region in Finland, which has a strong industrial,
commercial past and present. Its economic structure consist of chemicals industry, metals
working, and electric appliances recycling among others. We will organize a collaborative
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facilitation process with multiple stakeholders March 2017, using Cambridge value tools. Our
aim is, first, to generate shared, local understanding of possibilities of circularity at local level.
Second, to develop the facilitation tool for multi stakeholder approach, which is more complex
compared to situations with a single organization. We analyze how this participatory process
effects on the perceived future of the community, and its development.
Speed talk:

Mental models as a catalyst for supply chain transformation for sustainability
Angela Guerrero 1, 2, Duan Biggs 1, 3, Malika Virah-Sawmy 2, Natalie Jones 1, Helen Ross 1
1
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3
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2

Global relationships of demand, supply and trade of international commodities increasingly
present a challenge for the conservation of threatened ecosystems. These dynamics cross sectors
and scales. Food supply chains connect consumers to distant ecosystems where commodities
are produced, traded and exported for the production of products in other industry sectors. Such
is the case of soybeans. While soybean oil is the second most consumed oil in the world, around
75% of soybean production is used for animal feed. Thus changes in demand for meat products
in places like Europe or China can have serious environmental as well as social impacts on
source countries such as Brazil. Production of soy is overtaking huge areas in fragile ecosystems
such as the Brazilian Cerrado, The Amazon, The Chaco and the Atlantic Forests of South
America. Biodiversity impact is thus effectively exported via international trade in food
commodities. However there is lack of transparency around flows of commodities and the roles
of different actors, and there is a lack of understanding on barriers to sustainable production and
trade. This talk will introduce the use of mental models on supply chain actors as a new method
to work on supply chain governance given the cross-scale nature of supply chain impacts and
the cross-scale actor engagement that is needed to address impacts within supply chains. It will
include a brief overview of a project using mental models currently being carried out by the Luc
Hoffmann Institute in collaboration with several WWF offices, academic and research
institutions including The University of Queensland, the Stockholm Environment Institute, and
the World Conservation Monitoring Centre. The project aims to improve communication and
shared responsibilities within the soy supply chain via the sharing of mental models. I will
present the use of mental models as catalyst for supply chain transformation.

Speed talk:

Financial Risk Assessment as a Necessary Condition for Achieving a Resilience
Transition
Robert Buhr
Societe Generale and Green Planet Consulting Limited, London, London, United Kingdom

There has been increasing discussion of how to finance the forthcoming “energy
transformation.” This discussion should entail a broader initiative to identify and remove the
economic and financial impediments to a more economically resilient society. Managing such
a transition will be a large and complicated process, and will not easily occur without identifying
these impediments. This process requires a more granulated assessment of risks than is currently
employed in economic and political discourse. Broad generalizations about the negative impacts
of climate change are not particularly useful to financial analysts because they are not
sufficiently granulated and do not provide sufficient guidance about specific risks that need to
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be assessed and mitigated in financial modeling. This is particularly true for investors, where
these risks are recognized, but generally not incorporated in standard financial analysis
underlying investment management. This is a critical need, especially since investors are in
large part expected to be financing this transition. For example, current asset valuations
underlying potential transitions of regional economies and financial systems are based on a
range of specific assumptions. However, these assumptions do not necessarily reflect either the
increasingly broad range of risks currently arising both regionally and globally, or the likelihood
that these risks are likely to increase more rapidly than expected even a decade ago. We believe
that there are several domains that have the potential for significant disruption of current
assumptions regarding financial risks. These include (1) regulatory risks, (2) carbon pricing
risk, (3) Adaptation risk, (4) Increased likelihood of event risks, (5) Resource depletion risk, (6)
Global warming impacts on natural resources such as forests and fisheries, and (7) Subsidy risk.
Identifying and incorporating these risks into current financial and economic models would go
some distance to furthering a more resilient global society.

Speed talk:

Steering sustainability in dual-purpose poultry production
Katharina Diehl 1, Shadi K. Hamadeh 2, Bettina König 3
1

Leibniz-Zentrum für Agrarlandschaftsforschung (ZALF) e.V., Muencheberg, Germany
Environment and Sustainable Development Unit, Faculty of Agriculture and Food Sciences,
American University of Beirut, Beirut, Lebanon
3
Albrecht Daniel Thaer-Institut für Agrar- und Gartenbauwissenschaften, Humboldt Universität zu
Berlin, Berlin, Germany
2

Dual-purpose breeds in poultry production have gained attention in Germany as an alternative
to intensive farming practices. Initiatives supported by producers and marketing organisations
aim to reduce the detrimental effects of large flocks in high-input systems on the environment
by implementing small-scale, low-input farming systems. A transformation to a sustainable
agro-ecosystem in poultry farming is, however, challenged by disappearing supply chain
infrastructure for small-scale farming, such as veterinary supplies or slaughtering and
processing of products. High lock-in effects of production processes and limited knowledge of
the potentials and impact on the side of the actors hinder predictable out-of-niche development.
The aim of this study was to analyse the potential of dual-purpose breeds at the example of one
initiative in Germany. We particularly focused on contextual factors supporting or hindering
scale-up in the number of farms and sustenance of poultry products in the market. In cooperation
with the Naturland Marketing, we developed a tool for visualizing and evaluating sustainability
criteria for an improved definition of suitable business development strategies. The tool was
tested with actors along the value chain. In a second step, transferability of the tool was tested
in Lebanon under different socio-economic and environmental conditions (national and sectoral
strategies, drought). The results were used to discuss the monetary and non-monetary values of
the alternative production system along the value chain. Supporting factors included
cooperation structures in farmer-trader relationships as well as strategies in distribution, market
sales and trade. We further discuss how criteria systems for sustainability analyses have to be
adapted to the actors’ priorities for continuous risk assessment and estimations of market
development. Much emphasis was laid on the provision of local added value as well as closed
circular systems. The tool supported reflection and learning within an emerging agro-ecological
innovation system aiming for resilient farming practices.
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Speed talk:

The case of Sarafu-credits - how a community currency can contribute to
resilience of livelihood in informal settlements
Hannes Anagrius
Stockholm University, Stockholm Resilience Centre, Stockholm, Sweden

My thesis examines a community currency (CC) initiated by Grassroots Economics (GE) for
poor small-scale traders in informal settlements in Kenya, using vouchers only accepted within
networks of members. Their method allows no-interest loans to be circulated among neighbors
without using poor people’s savings. It is a locally based self-governed unification to support
resilience of livelihood, by creating liquidity where access to money is scarce and to improve
trust, social contacts and local ecosystem services. Elected representatives for the networks
administrate and convenes member meetings and community activities, where the latter suppose
to engage more residents. GE provides the set of rules CC-trading and community activities rely
on. The networks are partly self-financed through making use of local resources, but GE also
attracts external funds from NGO:s and tries to build cross-levels partnerships. Out of
qualitative interviews my results suggests that different capitals which constitute resilient
livelihood are enhanced by the CC – financial capital through improved savings and trade
partners, social capital through creation of trust and contacts and natural capital by engaging
members in community activities as trash collection, tree planting and food gardening.
Synergies exists between the capitals as CC-membership-fees help finance activities and goes
back in circulation, while trust and contacts creates the primary social motivation to engage in
community activities to build natural capital. Challenges include new members joining to get
grants instead of empower themselves and communication problems due to illiteracy and preexisting power relations. The policy is an innovative alternative to poverty reduction methods
by providing a way of hindering capital outflow and targeting the poorest people, who do not
qualify for microloans. Developing it further offers transformative potential by changing
perspectives of money creation, when no-interest-loans can be backed up by local goods, labour
and natural capital, without involving banks.

Monday, 21 August - Room 33 (30) - 14:00 - 15:30
Resilience, adaptation and mal-adaptation
Cross-cutting perspectives on resilience
Chair/s: María Mancilla Garcia

Speed talk:

Social values in dynamic social-ecological systems: a case study of bushfire in
Victoria, Australia
Andrea Rawluk, Rebecca Ford, Kathryn Williams
1School of Ecosystem and Forest Sciences, University of Melbourne, Melbourne, Australia

Bushfire (wildfire) is a regularly and naturally occurring part of life in Australia, with complex
consequences for social-ecological systems (SES). Disastrous bushfire events are predicted to
increase in the Anthropocene and human populations in some risk landscapes to rise. These
pose significant challenges for SES research and governance including how to identify,
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understand, and balance what should be considered in natural disaster policy and planning. In
this research we: 1) contribute to deepening the understanding of SES social dimensions by
considering social values; 2) propose and engage a novel, interdisciplinary social values
framework to identify and organize concrete (tangible objects) and abstract (intangible ideas)
with the concepts of valued entities, valued attributes, and core values. Data were collected
through: semi-structured interviews; participatory scenario development; and survey. Our
findings suggest that values can a helpful social lens in SES. First, our framework provides
depth to the social dimension through identifying and organizing values. Five key abstract
values are affected by natural disaster: benevolence and universalism (in two forms, biospheric
and social) (what is protected), and self-direction and security (how things are protected).
Second, interview and survey data show relationships between values that illustrate the
interconnections of social and ecological dimensions; for example, we identify links between
natural places and human experience, and between the productive landscape capacity and
people’s livelihoods and identity. Third, these links could have implications for what to protect
and how. When integrated into creative scenarios, values shaped possible planning directions
and therefore potentially drive system changes. Finally, values can help to predict how people
may respond to system changes and can explain emerging conflicts. Future research could
examine the synergy of values with other social concepts such as collective memory and refine
participatory tools for articulating and integrating values.

Speed talk:

Resilience of smart systems
Dayton Marchese, Frank Holcomb, Igor Linkov
U.S. Army Engineer Research and Development Center, U.S. Army Corps of Engineers, Vicksburg,
United States

In response to the recent eruption of advanced technologies such as the internet of things,
autonomous vehicles and intelligent personal assistants, there is a growing effort to integrate
systems in a way that promotes sustainability and enhances quality of life. Smart systems, which
collect, analyze and utilize data in real time are a result of this effort. Unsurprisingly, smart
systems have advanced faster than the ability of developers to evaluate the response of these
systems to disruptive events, thereby increasing system vulnerability. This presentation serves
to discuss the difference in disruption response that exists between independent traditional
systems and connected smart systems. Systems of interest include water/wastewater, energy,
transportation, agriculture and telecommunication systems. Disruption response is evaluated as
resilience, defined as the ability of a system to plan for, absorb, recover from, and adapt to
disturbances. This discussion highlights how smart systems, which connect the multilayer
physical, social and information networks, are more resilient to random disruptions (e.g., natural
disasters) that often impact trivial parts of the network, but less resilient to targeted attacks (e.g.,
cyberattacks) on critical information systems. This disruption response is important to the longterm success of smart systems. Moreover, this investigation into the relationship between
resilience and sustainability is critical for developing an efficient and reliable future.

Speed talk:

Importance of social networks and migration in local risk scoping strategies of
swidden communities in Vietnam
Thuy Pham, Dung Le Ngoc
CIFOR, Hanoi, Vietnam
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Swidden communities are often under pressure of rapid land use changes and climate change
shocks. These communities are also characterized by multi-locality and have thus become part
of several social, financial and information networks. This paper presents findings from the
ASEAN-Swiss Partnership on Social Forestry and Climate Change project carried out by
CIFOR to understand the importance and impact of different social networks and migration to
local risk scoping strategies in these 2 swidden communities in Son La and 1 community in
Nghe An provinces. We apply a mixed method which includes literature and policy reviews,
conducting 9 focus group discussions as well as 134 in-depth household interviews in 2016.
Our findings highlight important role of social networks and migration in food security and
local risk coping strategies in response to shocks, climate change and unexpected land use
changes. All communities studied have a low capacity to cope with shocks and are often
constrained by little to zero household saving, the debt traps by local traders, lack of available
alternative income sources and lack of access to information. We also found that the studied
swidden communities are more vulnerable to covariate shocks due to inability to access to
formal institutions (e.g. government’s support programs; banking and credits, agroforestry
extension services, national training programs) to provide necessary supports. Social network
of families and friends as well as informal social actors such as local traders or village cadres
and migration are major risk scoping strategies for communities. Social networks also play an
important role in the migration process and enable local communities in accessing to new
information and technology to diversify their incomes resources. Our research calls for a better
understanding and support for social network and migration to increase the resilience of local
communities, particularly those whose are vulnerable to climate change and natural and social
shocks.

Speed talk:

The Resilience Challenge in Complex Emergencies: Socio-Ecological Solutions for
deserts, the case of Turkana-land - North Kenya.
Greta Semplici
University of Oxford, Oxford, United Kingdom

The use of the term resilience is spreading fast, and it is being very quickly modelled,
operationalized and implemented. However, there is a general lack of understanding of what
resilience really means and how to bridge the divide between natural and social science concepts
of resilience. The resilience of a community is inextricably linked to the condition of the
environment and the treatment of its resources (Cutter, et al., 2008). Yet, little role is played by
the environment itself if not in the case of exceptional ecological crises when resilience is
substituting disaster risk management approaches (Manyena, 2006; Twigg, 2007; UN/ISDR,
2002). From my fieldwork experience in Turkana undoubtedly emerges the need to
conceptualise and empirically operationalize the relation between environment and social
resilience. Kenyan northern counties become an interesting analytical space where deserts are
the framework of new forms of mobility, establishment of moral economies and conflictual
international, national and local relations as a result of complex interrelations between people,
livestock, environment and its ecology. Here, entire populations live and survive in a precarious
ecosystems threatened by global warming impacts and by increased levels of competition over
natural resources. Complex emergencies, repeated or protracted over long periods of time,
create un-equilibrium relationships among socio-ecological-system components. Moving
beyond linear and equilibrium relations, implies abandoning the “jumping-back” analogy
(stability > crisis > recovery > stability), where resilience is conventionally placed as the final
turning-point to re-establish initial equilibrium conditions, to adopt a more interactive
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perspective of socio-ecological-systems’ dynamics. Resilience can be interpreted in terms of
“plasticity ”, patterns of adaptation and transmutation, as opposed to forced or cultural
immobility. The analysis of the desert I propose explores the challenges faced by its populations
with the intent to identify patterns and dynamics of transformation in socio-ecological systems
and promote new durable solutions.
Speed talk:

Understanding Community Resilience through Community Spiritual Lens: Reechoing Voices from Rural Northern Ghana
Dennis Chirawurah, Francis Santuah, Gregory Addebah
West Africa Resilience Innovation Lab University for Development Studies Tamale, Ghana, Tamale,
Ghana

In Northern Ghana, the vulnerability of communities, people and systems persists as a result of
widespread poverty, fragile ecosystems, weak institutions and, fragmented and uncoordinated
policy frameworks for resilience programming. In order to understand the underlying causes of
vulnerability to shocks and stresses, their effects on people and systems, and the different coping
and adaptive strategies, this study conducted discussions with 18 focus groups and in-depth
interviews with 25 key informants in three geographically different locations in Ghana;
Ashaiman Municipality in the coastal plains, Tamale Metropolitan area in the middle belt, and
Kassena-Nankana Municipality in the sahelian ecological zone. This paper discusses
dimensions of resilience in the Kassena-Nankana Municipality, and how, when faced with
adversity, local communities draw upon extra-terrestrial relations with their ancestors and tap
into resources from the spiritual realm to improve their wellbeing. The paper also raises the
dilemma of whether emphasis on the spiritual dimension is an underlying driver of vulnerability
and or an adaptive strategy among predominantly smallholder farmers. Does the fear of the
wrath of the gods induce a sense of lethargy in people or a sense of urgency to act? For instance,
when the rains delay, people go to the soothsayer to consult the gods rather than go to the
meteorological services to seek explanation. Does failure to make sacrifices to the gods stop the
rains from falling? Does the disappearance of the sacred grove affect the rainfall pattern? How
does building near a sacred stream increase one’s vulnerability to floods? This paper relied on
the bioecological theory of human development to interrogate these issues with a view to
understanding the causal links between spirituality and other dimensions on the one hand, and
spirituality and resilience on the other.

Speed talk:

Diverging flood disaster subcultures in public institutions and local communities:
Implications for flood resilience in Itteren and Borgharen, The Netherlands.
Stefania Munaretto, Douwe de Voogt, Kees Boersma
Vrije Universiteit, Amsterdam, Netherlands

This article presents a critical reflection of transformations for sustainability in the context of
flood resilience and flood disaster subcultures. Flood disaster subcultures are formed within
groups of people recurrently exposed to flood disasters who adjust their habits accordingly.
Institutional and community flood disaster subcultures tend to be different. The institutional
approach is typically of a technical, knowledge-based nature whereas communities adapt based
on their experience with past disasters. We argue that when institutional and community flood
disaster subcultures remain isolated from one another, the resulting divergence weakens flood
resilience, especially in communities. We build our argument by characterizing the institutional
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flood disaster subculture and the community flood disaster subculture and by linking them to
institutional-technical resilience and community resilience. We examine the dichotomy
between these different subcultures and their implications for resilience in a single in-depth case
study in which a survey and interviews with policymakers and community members were
conducted. The case study includes the parishes Itteren and Borgharen along the Meuse River
in The Netherlands. Here public institutions have adopted a technical approach towards dealing
with flood risk based on models, scenarios and infrastructure, whereas local, rooted
communities have developed a flood disaster subculture based on flood experiences. Results
show that a lack of flood events in the past twenty years coupled with the development of flood
infrastructure, which has significantly altered local flood dynamics, have rendered community
flood knowledge obsolete. Hence, the institutional-technical resilience was increased at the
expense of community resilience. We conclude that different ‘forms’ of resilience can compete
and even negatively interact. This calls for more interaction between and integration of the
separate flood disaster subcultures and their respective types of resilience, whilst maintaining a
transdisciplinary approach to flood risk mitigation.
Speed talk:

Challenge in Linking Social-Ecological Systems for Sustainability: Case of Forest
Seawalls for Future Tsunami
Mika Shimizu
Kyoto University, Kyoto, Japan

Addressing future tsunami, especially the construction of seawalls, is one of major cases which
requires social and policy innovation for sustainability. Particularly the challenging dimension
in this case is it necessitates 1) not only short but also long-term perspectives against tsunamis
which are uncertain in terms of when, where and how it will come and how high will be, and 2)
perspectives from both ecological and social scales, by looking at impacts of seawalls on
ecosystem, environment and landscaping, and at the same time, daily life of people in local
communities and economic implications. As such, construction of seawalls for future tsunamis
is not one-time issue or just physical building issue, but interlinked with how to link socialecological systems. Given the above characteristics of this challenge, only traditional policy
measures such as depending on concrete seawalls will not lead to solution, and requires social
and policy innovation by linking social-ecological systems. The case study for the ongoing
construction of seawalls after the 2011 Tohoku Disaster in Japan demonstrates the complex
social and policy problems: While the government has decided to construct concrete seawalls
(hundreds of concrete seawalls in 16 to 50 feet high, stretching 242 miles along the coast in the
Tohoku area), little consensus has been made among local people; on the other hand, an
alternative plan for “forest seawall” was proposed by ecologists and Iwanuma City has initiated
the first forest seawall project, in which more than 10,000 people gathered to plant plants at the
site in 2016, though the forest seawall has not become a major movement in Japan yet. The
presentation will seek for questions how we can catalyze opportunities for transformation for
sustainability, and how we can link social-ecological systems through case studies in Tohoku
with the focus on forest seawalls for future tsunami.
Speed talk:

Firms’ willingness to contribute to flood risk reduction – scenario-based
experiments from Jakarta and Semarang, Indonesia
Thomas Neise, Javier Revilla Diez
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Institute of Geography, University of Cologne, Cologne, Germany

The importance of private sector engagement on risk reduction is increasingly mentioned over
the last years. For instance, the Sendai Framework for Disaster Risk Reduction 2015-2030
stresses that the private sector should be a crucial partner to achieve disaster resilience.
However, the contribution by the private sector is still rare and mostly undertaken by large
multinational firms with just a few positive impacts on the local level. Particularly,
manufacturing firms are heavily exposed to floods in the Global South. Jakarta and Semarang
are prominent examples. Broader flood risk reduction measures are still insufficiently
developed. Therefore, it is argued that firms can reduce the flood risk through collective
adaptation measures. We understand collective adaptation as collaborative activities for risk
reduction that firms are either initiating or participating together with other firms, the
community, NGOs and authorities. Own research has revealed that particularly small and
medium-sized firms rarely engage in collective flood adaptation. Based on our findings, this
paper examines which circumstances determine the willingness to contribute to flood risk
reduction of small and medium-sized firms. Instruments in order to increase the willingness to
collective adaptation are also discussed. Scenario-based experiments with 120 small- and
medium sized manufacturing firms have been conducted in Jakarta and Semarang. The
scenarios contain different risk reduction measures (polder system, river expansion and
sensitization program) each with different actors’ constellation of contribution. A multi-level
approach has been applied to determine context-specific factors, e.g. risk behavior, firm-specific
characteristics or level of flood-proneness that influence the willingness. Overall, the paper
provides deeper insights to understand firms’ engagement on flood risk reduction and gives
answers how firms can be motivated to become an active player on transforming socialecological systems by reducing environmental risks.

Speed talk:

Disasters as Political Decision Makers: Building Resilience in Copenhagen?
Anne Bach Nielsen
Ph.D. Fellow, University of Copenhagen, Department of Political Science, København K, Denmark

This paper examines the political aftermath of the destructive cloudburst that hit Copenhagen
the 2end of July 2011. It investigates how this particular disaster was channelled into specific
climate change adaptation policies, and further evaluate the on-going transformation of
Copenhagen into a climate resilient city. Through interviews with politicians and local
government officials, I trace the complexity of the political network established in the wake of
the cloudburst. On the one hand, the study shows that extreme weather events launch political
initiative by adding a sensory dimension to the otherwise scientific climate change discussion.
On the other hand, such events compromise the totality of the climate issues we face. The
Copenhagen cloudburst has created a climate change adaptation policy, where holistic
approaches are suppressed by the character of the disaster, as well as the involved actors framing
the adaptation solutions narrowly. More specifically, I find that policies are characterised by a
bias towards cloudbursts, which diverts attention from climate change threats as a whole.
Secondly, I discover a fragmentation of politics where the sense of emergency, caused by the
disaster, leads to single adaptation projects being politically adopted and implemented one by
one in isolation from an overall resilience strategy. This political structure distorts targets of
becoming climate resilient. Consequently, I suggest a wider inclusion of expertise in the
formulation and implementation of climate change adaptation policies, as well as regular
evaluations of the adopted projects based on resilience indicators.
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Speed talk:

Bhutan’s Unique Engagement with Climate Change: Holistic Transformations,
New Development Alternatives for Global Policy and Resilient Futures
Ritu Verma
College of Language and Culture Studies Royal University of Bhutan, Thimphu, Bhutan
Tarayana Centre for Social Research and Development, Thimphu, Bhutan
University of California Los Angeles, Los Angeles, Bhutan

Bhutan is an unparalleled carbon sink in the world, absorbing three times more carbon than it
emits. Its high mountainous terrain means that it is particularly vulnerable to weather extremes
and the effects of climate change. In the vast and variable region of Himalayas, Bhutan’s policy
engagement with climate change that is both ambitious and unique, combining and prioritizing
social and environmental goals for holistic, sustainable and transformative outcomes. Upheld
as an “inspiration to the world” by UN Climate Chief Christiana Figueres, the Himalayan
Kingdom encodes its commitment to environmental conservation in its constitution stipulating
more than 60% forest cover in perpetuity. Recent pledges made at COP21 in Paris further
commit the nation to remain carbon neutral and integrate climate adaptation and mitigation into
far-reaching development policies. Bhutan’s sensitive land-locked geopolitical position in
relation to two carbon-emitting giants, demonstrates that discursive social uptake of climate
change, institutional interventions and engagement with the Anthropocene are varied across the
region. The paper explores Bhutan’s unique environmental policies, institutional practices, and
socio-cultural and political-economic engagement with climate change. It situates them within
its unique history, Buddhist and spiritual-ecological beliefs and geopolitics, as well as GNH, a
holistic and integrated eco-social framework and living alternative to development that guides
the nation. In doing so, it investigates enabling conditions, lived experiences, dedicated
institutions and development resources, as well as the challenges that the nation faces in a
rapidly changing world where climate change impacts are observed across borders. The paper
argues that discourses and policies interact with local material and interpretive contexts, shaping
moral narratives about climate change, and enabling fundamentally different outcomes for all
sentient beings.
Speed talk:

Climate change adaptation governance in the developmental state: a case study of
water management in South Korea
Yi hyun Kang
Technical University of Munich, Berlin, Germany

Governments play a key role in facilitating climate change adaptation governance as they have
administrative power. Institutional settings can be ‘sticky’ in the governmental policy process
at every stage from policy making to implementation. How do governments deal with
sustainability issues in its institutional context when transformation is required? This study tries
to answer the question by analysing South Korea’s climate change adaptation governance. One
of the major institutional features of the Korean government can be explained by the
developmental state. The developmental state usually refers to some East Asian countries such
as Japan and South Korea which achieved fast economic growth. Strong political and
bureaucratic institutions, state control of finance and channelled capital to big business are the
main characteristics of developmental states. The developmental state features clearly appear in
the adaptation governance of South Korea. Its national adaptation policy was first formulated
under the Low Carbon Green Growth Act of 2008. The ‘Four Rivers Project’ was heavily
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promoted as an essential adaptation policy. This project consisted of dredging and constructing
16 weirs in the four major rivers in South Korea. The justification of the project was that it could
transform the river ecosystems into more resilient while preventing floods and alleviating
droughts which were expected due to climate change. Although many scientists,
environmentalists and local residents near the rivers opposed the project, the government
implemented the project with major companies. This case study shows a challenge to
sustainability governance particularly in the countries where development-oriented institutions
remain firmly in close relation with finance power. Also, the transformation narrative the
Korean government used to justify the project signifies that how scientific information can be
distorted during the policy process. Document analysis and interviews with the key actors are
conducted for this study.

Monday, 21 August - Room 27 (60) - 14:00 - 14:40
Drivers and outcomes of altered landscapes
Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Magnus Nyström

Speed talk:

Enhancing Understanding and Determinacy of Sustainable Food Systems within
Community
Edith Callaghan 1, 2, Liesel Carlsson 1, 2
1
2

Acadia University, Wolfville, Canada
Blekinge Institute of Technology, Karlskrona, Sweden

Our systems of providing food to communities around the world are dominated by processes
that undermine the earth’s ecological and our social systems. Within the complex systems of
food provision and consumption, ecological and societal aspects are interconnected in complex,
multi-level feedback loops. While impacts of the food system are realized at a local level, many
drivers of the food systems are global – decisions made in one region, can have unpredictable
and undesirable impacts in distant regions. The nature of our current food system has created a
reality in which many communities have largely lost control of their ability to make sound food
choices and food policy decisions. Given that the current trajectory is not only undesirable, but
will likely have catastrophic effects, what is needed is a more enlightened and intentional
evolution of the food system that supports communities in taking responsibility for self
determinacy with respect to our interconnected food systems. Our research is designed to
facilitate this evolution. Our model of sustainable food was developed with a diverse panel of
food system experts in 2015, and informed by basic sustainability principles. The method we
employ includes a three round Delphi Inquiry process, and concluding workshop, that facilities
sharing of perspectives and information from a diverse set of participants within given
communities. Communities are defined as sets of relationships with an ability to influence the
system. Our research leads communities through a process of defining: what is a sustainable
food system, identifying locally appropriate indicators to track progress toward that ideal,
understanding the links among local, regional, and global indicators, and identifying key areas
and opportunities for action. At the Stockholm Resilience Conference we will present findings
from our initial full application of this process with four communities.
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Speed talk:

Assessing the vulnerability and resilience of High Nature Value farmlands in
space and time
Ângela Lomba
CIBIO - InBIO (Research Network in Biodiversity and Evolutionary Biology), Vila do Conde, Portugal

Shaped historically by farmers and farming practices, many European landscapes are currently
dominated by agriculture. Due to the recognized role in the maintenance of biodiversity and its
habitats, extensively managed farmlands, High Nature Value farmlands (HNVf), have been
highlighted by scientists and policy-makers as critical to protection of the rural environment by
enhancing resilience and providing ecosystem services. While the backbone characteristics of
HNVf have been recently reviewed, caveats still persist for a consistent implementation of the
concept e.g. the scarcity of adequate datasets on biodiversity, land cover and land use, together
with the lack of tested, standard approaches to mapping and indicator estimation. Additionally,
difficulties in the establishment of a HNVf baseline hamper the European Union (EU) ability
to quantify the condition and dynamics of such farmlands, and thus to anticipate impacts of
future environmental changes on rural landscapes. Here, results from ongoing case-studies
focusing the dynamics of HNV farmlands, in space and time will be presented. By considering
several levels of ‘natural value’ e.g. provision and dynamics of ecosystem services, and
accounting for their vulnerability and resilience in the face of uncertain future, our results are
expected to contribute to the optimization of the design, implementation and evaluation of rural
development programs. We expect that this would foster the EU strategy of positively
discriminating and supporting farmers in their efforts to ensure the conservation and
improvement of biodiversity and ecosystem services in the context of economic and socioecological change. This research is result of the project FARSYD - FARming Systems as tool
to support policies for effective conservation and management of high nature value farmlanDs
(PTDC/AAG-REC/5007/2014 - POCI-01-01-0145-FEDER-016664), granted by national funds
(FCT/MCTES; PIDDAC) and co-funded by FEDER funds through POFC – COMPETE.
ALomba is supported by the Portuguese Science and Technology Foundation (FCT) through
Post-Doctoral Grant SFRH/BPD/ 80747/2011.

Speed talk:

Exploring sustainable biophysical human-nature connectedness at regional scales
Christian Dorninger 1, Henrik von Wehrden 2, David J. Abson 3
1

Faculty of Sustainability, Leuphana University Lueneburg, Germany, Lueneburg, Germany
Faculty of Sustainability, Leuphana University Lueneburg, Germany, Lueneburg, Germany
3
Faculty of Sustainability, Leuphana University Lueneburg, Germany, Lueneburg, Germany
2

Human societies are inherently connected to and dependent on the biosphere through the flow
of materials and energy. However, modern societies have been able to gradually disconnect
themselves from the productivity of their immediate regional environment by means of
industrial technology and long-distance trade. Despite growing calls for societal reconnection
to the biosphere, what this means from a biophysical perspective remains poorly understood.
Here we conceptualize and quantify biophysical human-nature connectedness at regional scales
and discuss how such knowledge may contribute to regional scale transformational processes.
We distinguish two mechanisms of biophysical regional disconnectedness. First, ‘biospheric
disconnection’ refers to people drawing on non-renewable minerals from outside the biosphere
(e.g. fossils, metals and other minerals). Second, ‘spatial disconnection’ arises from the imports
and exports of biomass products via inter-regional trade (i.e. social-ecological teleconnections).
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Both biospheric and spatial disconnectedness have potentially far reaching consequences for
sustainability. Biospheric disconnection is characterized by a strong dependence on industrial
inputs which delay or displace ecological constraints. Similarly, spatial disconnection can result
in the net appropriation of resources which create unsustainable lifestyle patterns and
teleconnections that potentially disadvantage the ‘source’ regions, especially if the
teleconnections are strong and unbalanced. In addition, by increasingly accessing material and
energy flows from either distant places or non-renewables drawn from outside the biosphere,
societies have developed fundamentally unsustainable behaviours that prevent humans directly
experiencing their impacts and reliance on natural ecosystems. People not directly confronted
with natural limits are less likely to feel the urge for change. Therefore, instead of making
human-nature connections more and more complex and opaque we need to strive for the
regional reconnection of people to nature in biophysical terms, which can be seen as a
precondition for encouraging a genuine cognitive reconnection of humans to nature.

Speed talk:

Revealing distal drivers in coral reef social-ecological systems: Mapping land
grabbing and human migration at a global scale
Linnea Joandi
Stockholm Resilience Centre, Stockholm, Sweden

It is well recognized that coral reefs are suffering from a multitude of anthropogenic stressors
which are threatening their integrity and existence. This includes stressors such as
overharvesting, reduced water quality and habitat fragmentation. However, these stressors
(proximate drivers) are surrounded and influenced by distal socioeconomic dynamics that are
increasingly steered by global socioeconomic processes (distal drivers). Despite the fact that
large-scale socioeconomic processes are receiving increasing attention, research on these
aspects is still limited. This thesis scrutinizes, for the first time, how two of these distal drivers
- land acquisition (or “land grabbing”) and human migration - play out globally in countries that
possess coral reefs. We apply a spatial GIS analysis using global data on >10 000 coral reef
locations in 98 countries, global migration rates from 1970-2000 at a 10x10 km grid cell
resolution, and >2 300 land grabbing deals in 86 countries. Results show that land grabbing
occurs in coastal areas adjacent to coral reefs, both at a domestic, but mainly at an international
scale. The land grabbings are, however, unevenly distributed among the different coral reef
regions. For human migration, it can be concluded that some coral reef regions have lost more
people than they have gained in their coral reef adjacent coastal zones. However, it can also be
concluded that the net migration to and within these areas, at a global scale, has been positive
from 1970-2000. Consequently, this suggests that coral reefs are facing increased anthropogenic
pressure from a broad variety of distal actors and drivers. The study also suggests a new, more
inclusive, approach of how to view actors of coral reef management, as well as suggests an
alternative way of how to estimate anthropogenic pressure in terms of migration.

Speed talk:

Response diversity of multiple ecosystem services over time in changing
agricultural landscapes
Cibele Queiroz 1, Emelie Waldén 4, Henrik Smith 3, Erik Öckinger 2, Regina Lindborg 4
1
2

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Swedish University of Agricultural Sciences, Uppsala, Sweden
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Dpt of Biology, Lund University, Lund, Sweden
Dpt of Physical Geography, Stockholm University, Stockholm, Sweden

In the late decades, human-induced drivers have reduced the long-term capacity of ecosystems
to provide goods and services essential to human well-being in unprecedented ways. In
agricultural systems, efforts for optimizing the generation of particular ecosystem services (ES)
such as crop or meat production, lead to the intensification and homogenization of agricultural
landscapes, increasing trade-offs between these and other ES and eroding ecosystem resilience.
Understanding how these drivers of land-use change impact the capacity of agricultural
landscapes to provide multiple ES over time, is therefore a crucial research frontier on
sustainability science. Still, our knowledge on the temporal dynamics of ES remains limited and
studies assessing the resilience of services over time are scarce. In this study, we focused on
response diversity, a critical property of ecosystem resilience, and combined diversity
assessments of plants with historical data in 45 agricultural landscapes in Sweden, to investigate
how land-use change in grasslands impacted the resilience over time of four ES. We connected
services with ecological functions and species by selecting plant traits relevant for key functions
connected with each service. We then used the selected traits to group plant species in functional
groups linked to each service, and used intra-group species richness to calculate response
diversity of the five ES. We performed this analysis for three types of landscape configuration
(arable or forest dominated, and mixed). In the next steps of our analysis we will compare the
results obtained by current species distributions with the ones obtained with the estimated
species distributions 60 years ago. Our preliminary results indicate that the response diversity
of ecosystem services over time in grasslands is negatively affected by arable land dominated
landscape configurations, when compared with forest dominated or mixed land uses.

Speed talk:

Modelling the effects of extreme weather on the ecological resilience of farming
systems
Simon Smart
Centre for Ecology & Hydrology, LANCASTER, United Kingdom

More frequent extremes of wind and rainfall are expected under climate warming hence storminduced disturbance resulting from flooding and land-slip is likely to become a more common
feature of urban and rural environments. Because we rely on soils and their corresponding plant
species assemblages for a range of natural ‘services’, knowledge is required about how
ecosystems will respond to these disturbance events. For example how will storm-induced gaps
and flooded land naturally revegetate in the short and longer term? Will recolonizing species be
in shorter supply because newly exposed substrates, combined with a changing climate, provide
unsuitable conditions for native and naturalised plants present in the wider species pool? Hence
will these new conditions constitute vacant niche space and will new colonists favoured by new
configurations of soil and climate provide a different suite of ‘botanical services’ to the preexisting vegetation. We carried out a scenario-testing exercise to explore whether the interaction
between a catastrophic storm event and future projected climate space would result in novel
abiotic conditions unsuitable for current members of local and regional species pools. We
sampled soils that had experienced extreme flooding and land-slip as a result of Storm Desmond
that passed across the NW of England in December 2015. Perturbed soils were sampled after
the event. Abiotic substrate variables and local climate were used to drive species niche models
(SNM) for the British flora in order to determine the magnitude of vacant niche space and hence
heightened risk of failure to secure ecosystem service delivery. We show that vacant niche space
increased in magnitude with increasing deviation from contemporary soil and climate
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conditions. We further estimate that colonists from current species pools may still support
stabilisation and carbon storage in land-slip sites but in flooded sites novel crops and pollinator
plants may be required.
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Community resilience
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Chair/s: Rika Preiser

Speed talk:

Community-Led Innovation in Adaptive Natural Resource Management for
Improved Food Security Under Climate Change in Kumaon Lesser Himalaya
(KLH)
Bhagwati Joshi
Government Post Graduate College, Rudrapur, India, Rudrapur, India

In Himalaya, geo-environmental constraints not only limit productivity of natural resources, but
also restrict development of infrastructure and services. Consequently, subsistence farming
constitutes main source of community livelihood. During recent years, traditional mountain
agricultural and food system has transformed in response to demographic changes, urban
growth, land use changes and globalization. These changes are resulting into depletion of
natural resources and disruption of traditional farming system. Moreover, Climate change has
stressed subsistence agricultural economy, and increased vulnerability of large population,
particularly poor and vulnerable sections of society to water, food and livelihood insecurity.
However, the local communities has develop critical knowledge of adaptation to climate change
through innovative management of natural resources in marginalized mountain environment.
Study analyzed innovative practices coping strategies that indigenous mountain inhabitants
evolved for management of land, water and forest resources to respond to climate change, and
to assess their impact on community adaptive capacity with case illustration of Kumaon
Himalaya. The investigation used comprehensive socio-economic survey techniques and
empirical field survey and mapping methods. Results indicated: (i) inhabitants of 27% villages
replenished water sources employing traditional water conservation practices; (ii)15% families
changed cropping pattern, (iii) in 30% villages community developed indigenous rainwater
harvesting system; (iv) 25% adjusted crop-cycle to changes observed in rainfall pattern; and (v)
27% households relocated agriculture. It was observed that innovative adaptation measures
developed by indigenous mountain communities are not only improved climate change
resilience in subsistence mountain farming system, but also contributing towards conservation
of water resources and improving rural livelihood opportunities and food security through
participatory natural resource governance that could be translated to all mountain ecosystems
all across the planet under rapidly changing climatic conditions.
Speed talk:

How can risk governance systems strengthen community resilience? A SocialEcological Systems approach
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Elizabeth Carabine, Emily Wilkinson
Risk and Resilience Programme Overseas Development Institute, London, United Kingdom

At their core, donor-funded climate and disaster resilience programmes provide goods and
services to help build assets and minimise the impact of shocks and stresses on people’s lives
and livelihoods. Often, efforts are focussed on improving delivery of services that help
communities manage risk associated with social-ecological feedbacks including ecosystem,
financial and climate services. Evidence related to how ecosystem, financial and climate
services can strengthen community resilience at the local level is growing. However,
institutional arrangements have implications for the delivery of these services and how people
access them. But little is known about the way local risk governance systems and the broader
institutional arrangements in which they are embedded, mediate people’s access to these
services and therefore lead to improved resilience. Drawing on Social-Ecological Systems
theory, we explore those characteristics of risk governance systems believed to be more
favourable for building resilience at the community level in different developing country
contexts. These include: diversity; polycentricism and connectivity; decentralisation and
flexibility; participation and community engagement; and, learning and innovation. This review
paper proposes a conceptual framework and assesses the evidence linking risk governance and
access to the services needed to build resilient outcomes, drawing particularly on evidence from
the Sahel and Horn of Africa. In doing so, we can start to understand where the entry points
might be for strengthening resilience and the conditions needed for community-level initiatives
to be brought to scale from the bottom up.

Speed talk:

Resilience of communities in Pontian district from rapid development of Iskandar
Malaysia
Joharudin Samion, Ismail Said
University Technology Malaysia, Johor Bahru, Malaysia

The concept of community resilience is rapidly gaining ground in developing the sustainable
urban planning, parallel to the process of societal development. The issue of community
resilience arises from the need to develop understanding on how people would respond to
internal and external disturbances. Most studies on city resilience focus on how cities can
withstand or adapt from potential threat to society, economy and environment. Little of them
discussed in depth the impact of rapid development of a city to the neighbouring districts. This
study is to examine the land use pattern change of Pontian district impacting by Iskandar
Malaysia on its social, economic and environmental attributes. The data collected from Pontian
Land office analyse to show the land transaction pattern, conversion of land used. Whereas the
data obtained from Pontian Municipal Council shows that there was a drastic increased in the
numbers of application of the planning permission after the announcement of the development
of Iskandar Malaysia. The statistics suggest that the rapid and massive development of Iskandar
Malaysia indicates an impact to the pattern of land use, and it has altered the social, economic
and environment capitals of community in Pontian. The early identification of the relationship
between the development of land use and the level of resiliency in communities will lead to
assist the stake holders in decision making process, particularly in land management and policy
innovation. Assessing the land use changes pattern in Pontian will provide the opportunity to
evaluate the fast growing urbanization process which eventually can assist in developing a
Community Resilience Land Use Map for Pontian. The map can become a guide for sustainable
land use planning and predict the direction of future development in Pontian district, thus early
measure can be made to reduce the chronic stress imposed to the community.
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Speed talk:

Enhancing resilience in fishing communities of the southern Cape region, South
Africa
Astrid Jarre 1, Greg Duggan 1, Louise Gammage 1, Catherine Ward 1, Charles Mather 2, Rosemary
Ommer 3
1

University of Cape Town, Cape Town, South Africa
Department of Geography, Memorial University of Newfoundland, St John's, NL, Canada
3
Departments of History and Geography, University of Victoria, Victoria, BC, Canada
2

Communities on the southern Cape coast between Witsands and Mossel Bay are intricately
linked to the Agulhas Bank subsystem of the southern Benguela, one of the four subsystems of
the Benguela Current Large Marine Ecosystem. Agriculture, fishing and tourism are the
traditional economic pillars of this region, which has only one medium-sized harbour town.
Major commercial fisheries include demersal trawl, small pelagics trawl and purse-seine, as
well as small-scale traditional handline fisheries and shore-based invertebrate collection and
angling. Recently an ecosystem regime shift has been documented for the southern Benguela;
the eastern Agulhas Bank region is a hotspot for climate change and several major regulatory
shifts are currently catalyzing change in the fishing communities. An inter- and transdisciplinary
project initiated five years ago, “South Coast Interdisciplinary Fisheries Research” (SCIFR), is
asking: (i) How are natural and social changes in the southern Cape shaping and interacting
with marine social- ecological systems?; (ii) How are selected natural resources users in this
area responding to global change and how are they shaping change in their region? and (iii)
How can the knowledge of the current state of the social-ecological system be used to build
more resilient systems? This paper interprets project results so far in the context of a new
emerging regulatory environment for both large scale and small scale fisheries in the region.
Comparing with, and drawing on, the findings of two major Canadian transdisciplinary projects
(CUS and CURRA), we outline paths for progress towards enhancing resilience to global
change in the fishing communities of the southern Cape region. In view of the under-capacity
of South African State institutions, solutions will necessarily include a tapestry of governmental
and non-governmental management institutions to balance the interests of “big money”, “big
green” and multiple stakeholders at smaller scales.

Speed talk:

Community-based resource management recovery facing disaster: A case of
earthquake impacted community marine protected areas in Bohol, Philippines
Ashley Perl 1, Tim Daw 1, Heather Koldewey 2
1
2

Stockholm Resilience Centre, Stockholm, Sweden
Zoological Society of London, London, United Kingdom

At a time when anthropogenic pressures on the planet are increasing, natural disasters have
become more commonplace, and many of those impacted are from the most vulnerable
populations. It has become increasingly important to understand what contributes to the
recovery of these populations. Vulnerable communities are often highly reliant on their natural
resources as a source of livelihoods, and use forms of community-based management (CBM)
to govern their own resource use. When a disaster does strike, it has the capacity to shock all
parts of the community, including natural resources and their management. Using a case-based
approach, seven community-based marine protected areas (CB-MPA) that were impacted by an
earthquake in Bohol, Philippines on October 15, 2013 were analysed, applying participatory
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methods; interviews and focus groups. The study found that CB-MPA systems with robust
management capacities are better equipped for recovery in the event of a shock. This study
found that the level of damage suffered was not related to CBM recovery rate, but rather, to
what was damaged. Indeed, even communities with weak management capacities can recover
from an earthquake if given extra support. In the event of a disaster occurring in or near a
community with a community-based managed area, policy makers should focus their attention
on: supporting and enhancing infrastructure critical to the CBM system’s functioning.
Policymakers should also pay particular attention to communities with weaker management
capacities and, consider incorporating economic incentives into their CBM system to aid
recovery in the event of a shock.

Monday, 21 August - Room 23 (30) - 14:00 - 14:40
Emergence of stewardship and multi-level governance
Multi-level governance and biosphere stewardship
Chair/s: Tim Daw

Speed talk:

Enabling cross-boundary multi-level water governance: Crises, self-organization,
collaboration and evolving science-policy-society interfaces
Jennifer Bellamy, Brian Head, Helen Ross
The University of Queensland, St Lucia, Australia

Multi-level water governance for managing across boundaries (social, political, ecological, and
institutional) in the face of uncertainty and change is a wicked problem challenging rational
scientific and planning approaches. Collaborative processes are widely promoted for shaping
innovation and change in wicked situations. In practice, collaboration in water governance can
take many forms that play out differently across various geographical contexts and multiple
spatial and temporal scales. Collaboration can be ‘formal‘ (mandated by government and public
agencies) or ‘informal’ (self-organised or spontaneous). Collaborative processes involve many
relationships, interconnections and inter-dependencies that are not conducive to “business as
usual” approaches. Despite tensions being inherent to collaboration across multiple scales,
collaborative processes remain the preferred choice for addressing water governance issues
(including waterway health, ecosystem services, and human well-being). Recent water
governance research has focused largely on design principles for preferred institutional
arrangements in mandated situations. How self-organised collaborative approaches enable
cross-boundary governance capacities to emerge over time in the face of uncertainty and social,
economic, environmental and policy change remains poorly examined. Through an historical
and institutional analysis, this paper examines two contrasting Australian case studies of
collaborative approaches to cross-boundary water governance over twenty years – one concerns
the governance of cross-border water flows in a remote semi-arid river basin, and the other
managing water quality across the terrestrial-marine interface in a rapidly urbanizing region.
Analysis highlights the way the situational context of each case study evolved to produce very
different collaborative approaches to interfacing science-policy-society in water governance.
Common challenges include: social and ecological crises, system complexity, incomplete
knowledge, divergent interests, dispersed and multi-scalar nature of responsibilities and
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influence over water management, and the broader institutional, social and ecological situation
in which water governance systems are embedded. We conclude by reflecting on further
research needs for advancing theory and practice.

Speed talk:

The Sacred Natural Sites And Their Roles For Ecosystem Conservation In The
Context Of Socio Ecological Resilience: Dinsho District, South East Ethiopia
Tesfaye Doyo
Tesfaye Tola, Addis Ababa, Ethiopia

As aimed the existing Sacred Natural Sites (SNS) and their roles for ecosystems conservations
in the context of socio-ecological resilience of South east Ethiopia investigated by the study.
The conservation trends and challenges to SNS of the last 5 decades (from 1965 to 2015)
examined. Purposive and systematic proportional sampling methods were employed and used.
Participatory sketch mappings, visual encounter transect walk and Focal Group Discussion
(FGD) were sources of data. The spatial points of the all identified SNS from produced maps
were collected again by Global Position System (GPS) from ground and analysed by ESRI
software and semantic content analysis method used. Therefore, 72 existed SNS that were
respected and conserved by entire community and in turn had more worshippers and custodians
identified. The identified sacred natural sites were rich of biophysical ecosystems and emerging
63 springs, 19 wetlands, 12 streams and habitat of more wildlife. It also sources and centers of
societal and human values that were highly contributed for stability and resilience of the
community. The conservation approach of SNS was multisystem also pioneer conservation
model that originated exclusively within communities for centuries and the society was
appointed few areas were rich of biodiversity as consecrated sites and started conserve.
Currently however, the distributions and status of these sites have been decreasing. From 72 of
the past only 18 scared natural sites remained with few biophysical ecosystems (36 springs, 8
streams and 7 wetlands). Displacement and psychological damaging of custodian, physically
destruction of these sites, lack of land tenure and documentation are existing bottlenecks and
serious challenges for these valuable sites devastations. Therefore, it needs serious conservation
consideration from community, Government and Non-Governmental Organizations to
safeguard these remained valuables sacred natural sites; otherwise we might be lost all of them
within the next few years.
Speed talk:

Multi-scale learning, adaptation and governance in western United States forests
Heidi Huber-Stearns, Jesse Abrams, Christopher Bone, Cassandra Moseley
University of Oregon, Eugene, United States

Human decision-making and climate change are impacting the extent and severity of insect
outbreaks across the globe. One of the most extreme examples of this is the early 21st century
epidemic of mountain pine beetle infestation across coniferous forests of the western United
States and Canada. Historically, natural resource management approaches in the United States
have sought to repress, confine or reduce variation in the natural system, which can temporarily
reduce natural disturbance effects on a region, but over the longer term can reduce resilience in
both natural systems and management systems. The rapid, large-scale and uncertain change
created by the mountain pine beetle epidemic posed new challenges to forest managers in the
western United States, including the United States Forest Service, the federal agency tasked
with managing the majority of forested US public lands. Faced with a mandate to mange forests
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for multiple uses and sustainable yields of services, the US Forest Service faced challenges in
balancing these mandates with the urgent need for responding to mountain pine beetle impacts.
This presentation will discuss findings from four case studies of national forests and
surrounding communities in the western US, where mountain pine beetle posed significant
challenges for management. All four cases are subject to similar national level influences.
However, these findings highlight the differing social, political, economic and ecological
conditions the cases faced at the local, state and regional scales, all of which shaped their
management strategies and response to the mountain pine beetle epidemic. These findings
identify a range of learning, self organization, and adaptation, both within and between scales.
These cases also demonstrate how, over time, responses to mountain pine beetle impacts
evolved into considerations of resilient forests in a future of uncertainty and change.

Speed talk:

Scaling up and back down again: approaches to managing ocean acidification on
the west coast of North America
Terrie Klinger
University of Washington, Seattle, United States

On the west of North America, ocean acidification (OA) has emerged as an issue of social,
ecological, and economic concern. OA is caused primarily by global emissions of carbon
dioxide and secondarily by local and regional factors. OA produces chemical and biological
effects that threaten to propagate through marine ecosystems and reduce societal benefits
derived from the ocean, for instance through negative effects on aquaculture and fisheries.
Socio-political responses to the threat of OA on the west coast offer an example of actions taken
across multiple scales. Spurred from the bottom up, actions by shellfish growers and scientists
in Washington state (U.S.) coalesced into larger initiatives taken by government entities at state
and regional levels, ultimately leading to the formation of an international alliance. The
international alliance then returned responsibility for action to multiple levels of governance,
including those at the lowest levels and smallest scales. The evolution of this process has been
relatively rapid, mostly occurring since 2012, standing in stark contrast to socio-political
response to some other environmental threats. Key factors in this evolution have been the
emergence of strong leadership and productive collaborations across sectors and scales,
underpinned by compelling science, and motivated by concerns over continued food production
from the sea.
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Speed talk:

Participatory Evaluation of Resilience and Adaptive Capacity of Rural
Landscapes in Eastern Taiwan: A Case Study
Kuang-Chung Lee 1, Mei-Ling Fan 2
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National Dong-Hwa University, Shoufeng Township, Taiwan
Hualien District Agricultural Research and Extension Station, Council of Agriculture, Ji-an
Township, Taiwan
2

In order to help local stakeholders to monitor the progress of the implementation of the
Management Plan for the Cihalaay Cultural Landscape in Eastern rural Taiwan, the research
team worked with the indigenous community from 2015 to 2016 on participatory evaluation of
indicators of resilience and strategic planning for the site. The research team adopted the
indicator system from UNU-IAS’s “Toolkit for the Indicators of Resilience in Socio-ecological
Production Landscapes and Seascapes (SEPLS).” For the first stage, from June to August 2015,
an indicator development working group was recruited and comprised six key local people. In
total, six working group meetings were conducted to evaluate the UNU-IAS’s 20 indicators of
resilience for the current situation of the site. Second, the research team invited all 25
households of the area to participate in a village meeting. The outcome of the evaluation of the
resilience indicators was explained and discussed at the village meeting. For the second stage,
from October 2015 to January 2016, five working group meetings and the second village
meeting were held by the research team. The meetings were designed to help residents come to
strategies to enhance each indicator, based on the outcomes acquired during the first stage. In
total, 36 enhancement strategies were worked out by the working group members, and then
explained to and discussed with all villagers at the village meeting. The findings show that the
recruitment of a small local working group can be an effective way for the research team to
explore more in-depth understandings of local people about the indicators of resilience of the
area. In general, the participants agreed that the indicator system of resilience of the local area,
based on landscape scale, was workable and the outcomes would be helpful to the future
management of the Cihalaay Cultural Landscape.

Speed talk:

Devolving Power from the State: Local Initiatives for Nature Protection and
Recreation
Katarina Eckerberg, Therese Bjärstig, Matilda Miljand, Irina Mancheva
Department of Political Science Umeå University, Umeå, Sweden

The quests for devolving more power for nature protection from national to local governments
stem from policies at both international and national levels, in line with the UN Convention on
Biological Diversity. Likewise, there is growing recognition of the need for local governments
to strengthen green infrastructure for citizens for recreation and learning about their
environment. In Sweden, starting in 2004, the government has allocated special funding towards
this end, to be matched by local funding. In total, 261 of the 290 municipalities have received
such funding towards new local projects. The projects should build upon broad local
engagement in order to facilitate broad access to nature and promote recreational activities,
including the protection of nature areas, creating pathways and nature information devices, and
promoting new societal groups to enjoy these areas. This paper presents the results of ten years’
experiences. Our recent survey with responses from 191 municipalities and 20 county
administrations, and interviews with key informants, show that the program has been a success
in several respects: not only have most municipalities created a wealth of new ways to engage
local interests and citizens in nature protection and recreation areas but it has also broadened
the ways in which local governments think about how nature is important to their constituencies.
Due to innovative ways to count voluntary work as local matching of funding, smaller and less
resourceful municipalities have also become engaged. Still, the local needs for further initiatives
are deemed considerable. The state support is important both to show policy priority to such
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bottom-up initiatives and as budget support for nature and recreation interests especially for
smaller municipalities. Alike many other local initiatives, however, the importance of key
individuals at local level who inspire and facilitate new project ideas to become materialized is
crucial.

Speed talk:

How does adaptive co-management relate to specified and general resilience? An
approach from Isla Mayor, Andalusia, Spain
SHERMAN FARHAD, MIQUEL A. GUAL, ESTEBAN RUIZ-BALLESTEROS
UNIVERSIDAD PABLO DE OALVIDE, Seville, Spain

Resilience provides a framework to study the dynamics of social-ecological systems. However,
the distinction between specified resilience and general resilience is frequently unclear in the
resilience framework. The inherent complexity and uncertainty of social-ecological systems
reveals the necessity for new approaches in management, from a top-down system towards a
multi-level one. Adaptive co-management has emerged as a response to this need. The present
research focuses on the link between Adaptive co-management and specified/ general resilience
debate. For the empirical analysis, we use Isla Mayor’s social-ecological system, a southern
municipality of Spain with an intensive rice cultivation tradition. The study explores five
different faces of adaptive co-management in Isla Mayor: (1) institution building, (2) power
sharing, (3) governance, (4) problem solving, and (5) knowledge co-production, social learning
and adaptation. The analysis highlights the existence of a task-oriented process aimed at solving
problems related to the rice activity. This process has contributed to shape a new multi-level
governance system and sharing of power between public authorities and local rice farmers,
seemingly contributing to an improved rice cultivation specified resilience. However, the lack
of local stewards, collective power and vertical/horizontal links in the governance framework
of the remaining socio-economic activities in the region (fishing and tourism) have given rise
to some difficulties in their management and interactions with the rice sector, thereby raising
barriers to diversify activities and enhance general resilience. The case shows that adaptive comanagement can provide the opportunity to navigate the trade-offs between specified and
general resilience. Future research is undoubtedly needed to investigate how systems can be
managed to promote general resilience while maintaining a compromise with the socially
determined specified resilience.
Speed talk:

Governing food production in the city: levels, labels, and impacts
Olivia Lewis, Heidrun Moschitz, Robert Home
Research Institute of Organic Agriculture FiBL, Frick, Switzerland

Urban food production is a complex form of land stewardship that cross-cuts issues of zoning,
resource use, and environmental impacts. The policy landscape affecting urban agriculture is
accordingly thematically complex, with involvement from many governmental departments and
non-governmental groups. There are many pressures on urban agriculture, particularly demands
on the space for other land uses. However, urban agriculture has great potential to meet human
needs and aspirations through providing food and/or income, and social and physical wellbeing.
The degree to which this practice nurtures or erodes the biosphere depends largely on the
methods of urban farmers and gardeners. Both the uptake of the practice of urban agriculture
and the methods used are influenced by policies and programs that are enacted at multiple levels
of governance. This research aims to assess the effect of policies and programs on urban

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
agriculture using three case study cities in Switzerland. The objectives are to identify which
policies and programs exist that affect urban agriculture; at which levels of governance these
exist and under which scope they were conceived (e.g. sustainable development, public health)
and compare this across cities; and to identify how these policies and programs affect urban
farmers and gardeners. The methodology consists of a policy scan, literature search, and
interviews with practitioners and experts. The data is analyzed through qualitative content
analysis and comparison with results of semi-quantitative Q-methodology. The results allow
identification of opportunities for and barriers to uptake of beneficial urban agriculture
practices, and provide insight on the potential of creating an urban food policy.

Speed talk:

Can boundary objects be used to collaborate across timescales? Hope for
sustainability initiatives with transient participants
Rebecca Laycock
Keele University, Keele, United Kingdom

Grassroots sustainability initiatives provide essential ‘seeds of a good Anthropocene.’ However,
in an increasingly mobile world, these initiatives are faced with transient organisers/participants
which can be detrimental to project continuity/efficiency/governance, knowledge retention,
participant motivation, and participation levels. ‘Boundary objects’ are abstract or physical
things (like common language, documents/maps/diagrams, and methods/routines) that are
plastic enough to be interpreted differently, but robust enough to retain a common identity to
enable groups of people from different ‘social worlds’ to create coherent understandings for
collaboration on a common task. Boundary objects are usually used with groups that are
operating over a common time period, but this paper explores if and how boundary objects can
be used to support initiatives with transient organisers and participants that are temporally
asynchronous. The ideas presented emerged from a 2.5 year Action Research project with three
student-led food-growing initiatives at English universities in which participants reported an
‘existential crisis’ caused by participant transience. Because participant recruitment threatened
to become the initiative’s main focus, they began to consider success merely existing, and
therefore the initiative’s purpose and value were drawn into question. The physical garden
space, common ‘visions’ and narratives, records of achievement, and putting the garden on a
campus map were found to be operating as boundary objects between ‘waves’ of participants
to cope with challenges associated with the transience. The application and understanding of
‘boundary objects’ across timescales presents unique theoretical and practical challenges, such
as how collaboration and communication can take place, as well as how and if consensus can
be achieved given limited overlap between ‘waves’ of participants. These ‘cross-temporal
boundary objects’ have the potential to contribute to the internal resilience of grassroots
initiatives with transient participants, enabling them to be more fruitful seeds for larger-scale
sustainable transformations.

Speed talk:

A framework for Ecosystem Services Stewardship: a case study in Tabasco,
Mexico
Ena E. Mata-Zayas 1, Cesar J. Vázquez-Navarrete 2, David Palma-López 2, Lillly Gama 1
1

Universidad Juarez Autonoma de Tabasco. Division Academica de Ciencias Biologicas,
Villahermosa, Tabasco, Mexico
2
Colegio de Postgraduados, Campus Tabasco,, Cardenas, Tabasco, Mexico
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There is a wide consensus on the need of developing our capacity to provide wellbeing without
eroding the capacity of nature to support future generations. Ecosystem Services approach (ES)
has become an important framework to achieve this challenge by responding key questions:
what is our current situation, where we want to be (e.g. stewardship of ES) and how to move
from one point to another. Practitioners have now a set of tools and guidelines to put in action
ES approach. However, the implementation of ES approach is particularly incipient in
developing countries and at the local level. Therefore, we developed a framework for the
implementation of ES in order to develop capacities to reallocate resources and efforts to
support human wellbeing in face of global change and uncertainty. Our ES framework emanates
from different ES interventions of public policy in state of Tabasco, Mexico that aimed to
tropicalize ES into public policy at state level. We summarize our experience of four years of
tripartite collaboration (government, universities and local communities). The resulting ES
framework consisted of three key components: (1) key stakeholders (e.g. providers and
consumers), (2) relationships and interactions between stakeholder for instance funding,
knowledge, technology and planning, (3) finally, specific goals (products) for each decisionmaking level (strategic, tactical and operational). Although in the ES approach the full suite of
benefits from the environmental is strategically considered, our ES framework is not written in
stone and should be adapted in different contexts, places and time. Furthermore, we also found
that ES framework is not a concept that moves consciousness and willingness, this framework
needs stakeholders to provide resources to “make it happen”. Local, regional and international
stakeholders have to collaborate to develop a culture for the socioecological integration of
wellbeing and the stewardship of ES.

Speed talk:

Some critical reflections on the resilience of the Smart City model
Johan Colding 1, Stephan Barthel 1, Magnus Colding 2
1
2

Stockholm Resilience Centre, Stockholm, Sweden
IPSafe Sverige AB, Vallentuna, Sweden

Increasingly information and communication technology (ICT) runs our daily business, and
more recently it has been argued that the Internet of Things (IoT) can help make our cities
“smarter”; hence the term “smart city” has quickly become a present-day “buzzword” in the
debate on sustainable urban development. This is, among others, mirrored in the dramatic
increase in the number of publications addressing the SC concept as well as venues and
conferences that deal with the model. However, how smart will our ICT-controlled cities be in
the future, who will control these systems, and in what ways can they actually contribute to
sustainable urban development? In this co-authored paper between resilience scientists and an
ICT-security expert, we analyze and discuss some critical “vulnerability traps” that the SCmodel has from a resilience point of view, putting the model into the wider implications and
dynamics of resilience thinking. In the paper we deal with ICT resiliency and “cognitive
resilience building”, arguing among others the need for the SC-model to address biosphere
stewardship in which global cities could play a much more active role.

Speed talk:

Managing Microclimates: building global resilience with a local perspective
Giulio Castelli 1, Daniel Wiegant 2, Francesco Sambalino 2, Elena Bresci 1, Frank van Steenbergen
2
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Microclimates are the result of the interactions between biophysical aspects of landscapes,
regional and global climatic conditions, and human actions. At the landscape level, issues such
as soil moisture, air humidity, soil and air temperature and wind speed have a decisive impact
on the nature and health of an (agro-)ecosystems. When change is made to a landscape, changes
are made to the local micro-climate as well. In the global climate change debate, mitigation and
adaptation are dominant concepts, while the management of local climatic conditions is largely
unattended. As there is little evidence that humans can modify global climate and temperature
in the near future, it is crucial to focus on microclimates. Stable microclimates can buffer
exacerbating weather extremes, contributing to the resilience and well-being of ecosystems and
productive systems, carbon sequestration and biodiversity. This work analyses the various
components of microclimates that together build ecosystem resilience, and presents a
framework for microclimate management, discussing a range of interventions that have the
potential to improve the microclimatic situations and the ecological functions of landscapes.
Five main microclimatic components are identified: air temperature, soil moisture, soil
temperature, air humidity, wind direction and speed. The first part of the paper discusses how
these microclimate components affect biological processes, and what this means for the
resilience of ecosystems and productive systems. The second part of the work present three
clusters of management actions: water buffering through soil conservation and water harvesting,
functional re-greening and microclimate-compatible land use planning. The potential and the
effects of each action to manage and improve microclimatic conditions and interactions is
analysed, in order to propose a guideline to build investment strategies for landscape restoration
and resilience through microclimate improvement.
Speed talk:

The evolution of Dutch nature conservation policy: the interplay between actors,
institutions and discourses
Raoul Beunen
Open University, the Netherlands, Heerlen, Netherlands

The Netherlands has a long and successful history of nature conservation. Over the 20th century
it has developed and implemented an ecological network of protected sites and has managed to
improve the environmental quality in many places. All this was possible through a range of
policies and practices that have been developed and implemented by a changing configuration
of public and private actors. From the beginning of the 21th century, nature conservation
gradually slipped into a crisis. This crisis was strongly influenced by critiques on the top-down
and technocratic way in which the EU Birds and Habitats Directive were implemented in the
Netherlands as well as by the increasing focus given to legal forms of governance. The crisis
showed the vulnerability of the system through which biodiversity was governed, as longstanding policies and practices of nature conservation became disrupted as an unintended
consequence of international policy implementation. It is only more recently that nature
conservation is showing signs of a revival in which citizens’ initiatives and nature-based
solutions are playing an important role. The experiences from the Netherlands offer valuable
lessons about the governance structures and processes that shape nature conservation practices
and outcomes. In this contribution we use Evolutionary Governance Theory to unravel the
dynamics that drove the developments in Dutch nature conservation policy. We analyse how
changing discourses on nature and nature conservation emerged and gained impact, how these
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discourses could disrupt existing institutional structures, and how novel approaches have been
developed and introduced in response. Building on these insights we reflect on the ways in
which an evolutionary understanding of governance, paying attention to the dialectic interplay
between actors, institutional structures and discourses, can further our understanding of the
possibilities and limits of bringing about sustainability transformations.

Monday, 21 August - Room 26 (50) - 14:00 - 14:40
Governance and social-ecological fit
Multi-level governance and biosphere stewardship
Chair/s: Malin Jonell

Speed talk:

Harmonizing food security and biodiversity governance: A multi-level
governance analysis with the case study in Ethiopia
TOLERA SENBETO JIREN, Ine Dorresteijn, Arvid Bergsten, Neil Collier, Julia Leventon, Joern
Fischer
Leuphana University, Luneburg, Germany

Achieving food security and biodiversity conservation are two of the most prominent
contemporary global challenges. Minimizing and managing tradeoffs between food production
and biodiversity conservation requires, among other things, appropriate governance systems –
including appropriate structures, processes and institutional arrangements. Despite possible
synergies of food production and biodiversity conservation at local scales, this potential remains
underutilized. Key reasons include insufficient integration of stakeholders within multi-level
governance processes. Moreover, coordination can be poor between stakeholders across sectors
and both vertical and horizontal governance levels, which further hampers the effective
management of food vs. conservation tradeoffs. In addition to governance structures,
mismatches between policies, strategies and plans, as well as contradictions across scales and
sectors, hinder the effective harmonization of food security and biodiversity goals. Here, based
on extensive data obtained from 230 stakeholder interviews and focus group discussions across
from local to national levels in Ethiopia, we examine both governance structures and processes
that may hamper the integration of food security and biodiversity conservation. With respect to
governance structure, we studied stakeholders, their interaction and network in a multi-level
governance arrangement. For governance processes, we analysed the qualitative data via
content and discourse analysis. Our findings indicate that a hierarchical top-down governance
structure, lack of interaction between key stakeholders, structural mismatches, mismatches
between regional goals and local realities and interests, recentralization of decision making
power, absence of good governance, and weak institutional capacity all appear as major
stumbling blocks to harmoniously achieve food security and biodiversity conservation goals in
Ethiopia.

Speed talk:
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Who is in and why? Actors’ engagement in collaborative governance for cultural
landscape stewardship: two case studies from Spreewald, Germany and Berg en
Dal, The Netherlands
Claudia Sattler 1, Ester Budding 2, Anika Hirt 3, Andreas Kubatzki 4, Barbara Schroeter 1, Lenny
van Bussel 5
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This study explored actors’ motivations to engage in collaborative governance for cultural
landscape stewardship in two case studies. Collaborative governance refers to the cooperation
of actors from different societal spheres (public, private, and civil society sector), who are active
at different spatial scales (local to national), in support of the preservation of unique cultural
landscapes. Stewardship relates to the financing and implementation of measures to maintain
traditional land use practices that have shaped those cultural landscapes over centuries or to
increase the landscapes’ capacity to provide specific ecosystem services, such as habitat
connectivity, recreational value, or flood protection. Often, the emergence of such collaborative
approaches takes place in response to a cut-back in public funding and thus retreat of publicly
supported interventions and maintenance measures. For the analysis the interview-based NetMap tool for social network analysis was used to: i) identify actors and their roles in landscape
stewardship, ii) investigate how they cooperate and interact, e.g. how they share knowledge or
resources, iii) assess their influence in and benefits of mutual decision making, and iv) define
their prior motivations for the involvement. Results presented relate to the application of the
Net-Map tool to investigate stakeholders’ interaction in two existing governance approaches a citizen foundation and a water management association, in the Spreewald region, Germany,
and stakeholder mapping of all actors involved in landscape management in the Berg en Dal
region, The Netherlands. The outcomes of the analysis, the visualized network maps, which
were created based on the perceptions and implicit knowledge of the interviewees, were also
used to highlight particularities, such as absent links, or imbalanced power relations and to
discuss possible improvements in the collaboration of actors together with the stakeholders. In
this way, the method helped in facilitating a social learning process among the involved
governance actors.

Speed talk:

Connecting Socio-ecological dynamics of Coastal Small-Scale Fisheries for
Colombian Adaptive Governance
Lina Maria Saavedra-Díaz 1, Luis O. Duarte 2, Luis M. Manjarrés 2, Darlin Botto 2, María
González 2, Félix Cuello 2, Catalina Angel 2, Jairo Altamar 2
1
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The coastal small -scale fisheries of Colombia face a wide range of problems and conflicts. Due
to this complexity this research has been built through two stages. In the first stage (from years
2008-2012) were identified many problems shared among communities from both the
Caribbean and the Pacific coasts (bi-coastal), others were unique to a subset of the communities,
only occur on one of the coasts (uni-coastal) or in an individual locality. To come to grips with
the major problems for these fisheries requires establishing a fisheries management strategy that
can prioritize solutions at different levels: national, coastal, and local. This study describes the
main problems and solutions identified by three sets of stakeholders: fishermen, local leaders
and fisheries experts, to improve small-scale fisheries management in Colombia. All three sets
of stakeholders recommended that the government put in place fundamental regulatory
framework for small-scale fisheries. Some but not all groups supported specific measures, such
as gear restrictions, closed areas and closed seasons. In the second stage (2014-2016), this
research is trying to understand how Colombian small-scale fisheries could be managed on both
coasts through a bottom-up approach working with fishermen from different communities and
interacting at the same time with the National Fisheries Administration in order to strength
adaptive governance through the improvement of communication and trust between these two
main fishery stakeholders. This interaction has been done thanks through a research team-work
that has allowed the Academia to be a main stakeholder to facilitate the dialogue among
government and users throughout the interactions among different scenarios. The research has
evolved and changed through the time, using Local Traditional Knowledge as Fisheries
Management Tool, and simultaneously as the baseline to stablish which measures could be
turned into fishery agreements based on a consensus among the government and users
stakeholders.
Speed talk:

Water Resilience: An emerging paradigm?
Lucy Rodina
Institute for Resources, Environment and Sustainability, University of British Columbia, Vancouver,
Canada

This work is part of a broader study that investigates how resilience thinking is transforming
water governance at different scales – from neighbourhoods, to cities and globally. This paper
presents a comprehensive review of the concept of resilience as it applies to the domain of water
governance, both in academic and policy work, specifically in relation to floods, droughts, water
quality risks and water security. The evidence is drawn from a bibliometrics analysis of
academic literatures through Web of Science, and analysis of nearly 500 policy-relevant
documents by international organizations influential in the field of global water governance
(e.g., OCED, World Bank, UNEP, UNDP, UN Water, Water and Sanitation Program and
others). I find that resilience has been increasingly applied in the context of water related risks
over the last two decades, and in particular, has been strongly associated with climate change
and with ongoing development challenges in the Global South. I further report that water
resilience is framed and applied in multiple ways, focusing on various systems (built
infrastructure or ecosystems) and communities from the Global North to the Global South, in
relation to a wide range of risks (climate change, floods, droughts, and infrastructure failures).
However, within this complexity there are clear trends: a) An increasing emphasis on managing
uncertain and unpredictable variability in the hydrological cycle through more flexible and
adaptive approaches b) An increasing emphasis on harnessing ecosystems and green
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infrastructure as buffers against shocks c) A strong focus on integration across different sectors
and domains of water governance d) A questioning of the scales at which water resources are
to be managed. I conclude with a series of recommendations for water managers and decision
makers about practices that will contribute to the transformation of the water sector towards a
more resilient water future.
Speed talk:

The projectification trap - how funding structures risk to shortcut long-term
urban sustainability ambitions
Sara Borgström
Royal Institute of Technology KTH, Stockholm, Sweden

Attracting resources is a key aspect in any local or small-scale initiative with ambitions to grow
and have large-scale impact, being it bottom up, top-down or in partnership. In order to support
creativity in the search for new ways of doing, organizing and thinking (DOT) for solutions to
“glocal” challenges such as climate change, the application of start-up models for financing has
become the dominating structure. This is related to the new public management discourse that
among other things are seen in the reorganisation of urban planning into projects. The projectformat of funding has very likely resulted in an increased flow and diversity of new initiatives
and projects that potentially provide the creative grounds. It also supports flexibility to adapt to
new understandings and changing conditions the as well as transfer of support to where it is
considered most needed for the time being. However, the strong priority of short-term, very
innovative initiatives leaves very little financial room for supporting continued development
and long-term commitments. This trap of projectification that this paper seeks to conceptualize,
risks to cause an ineffective and leaking system of knowledge, where new insights are not
captured or spread among actors and where the long-term governance learning and ability for
up-scaling become limited. By the use of an empirical study of the multi-level governance of
sustainable development in Stockholm region, Sweden, this paper explores and discusses the
impacts of financing structures on transformative capacity with focus on long-term governance
of wicked problems.

Monday, 21 August - C1/C2 (250) - 14:00 - 15:30
Transformative agency Part I
Social-ecological transformations for sustainability
Chair/s: Andrea Downing

Speed talk:

On the systems of transformative agency
J. Mario Siqueiros-García 1, 2, Abril Cid 3, Lakshmi Charli-Joseph 2, 3
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Transformation is a widely explored concept in the context of sustainability studies. Efforts
have been directed mostly to clarify its meaning in a way that can become an operational
concept. Framed under such discussion, the notion of agency emerges as a desired feature of
those who will lead transformation. Nevertheless, there is not a clear idea of whom may be those
drivers of change and what are their required characteristics. This work is the product of our
transformation projects in Mexico aimed at developing collective agency from a diversity of
stakeholders. Through this work we aim to open a discussion around the idea of Systems of
transformation. We understand these systems as agencial dynamical entities capable of inducing
change in social-ecological systems towards different pathways and maintaining the viability
of the new pathway. In order to delineate a notion of Systems of transformation we describe the
characteristics and properties necessary -though may be not sufficient- for an entity to become
a system of transformation.

Speed talk:

Design solutions for a new model of “Alpine urbanism” in reviving mountain
regions
Tobias Luthe
University of Applied Sciences HTW Chur, Chur, Switzerland
ETH Zurich, Zurich, Switzerland
MonViso Institute, Ostana, Italy

Mountain social-ecological systems are at the forefront of indicating ecological change with
direct and indirect impacts on downstream communities. After a period of abandonment, a new
kind of migration, jargonized „alpine urbanism“, is helping the revival of mountain regions and
strengthening their resilience. What constitutes a new model of alpine urbanism in mountain
regions? We narrate and evaluate the success story of transforming the community of Ostana,
Italy, using visual photo narratives, longitudinal social network analysis of migration and
initiatives, and design solutions, to present a successful revival model after facing a dramatic
de-population crisis. We introduce community-led initiatives and open a dialogue on real-case
challenges and solutions on multiple scales as transferable „recipes“. We hereby combine
scientific knowledge in sustainable mountain development with the voices of mountain
inhabitants. We present a real-time real-world social-ecological laboratory for new mountain
lifestyles on different scales, explore how the political framework can improve (social)
integration processes of new entrants and attract the “best-fit” people, while migrating
entrepreneurs incubate bottom-up transformations. We critically discuss the balance of cultural
preservation and its development to enable the transformation of mountain communities. The
main objectives addressed and discussed in this paper are to (1) Showcase a successful approach
to transform and revive an abandoned mountain community, (2) Apply the "Adaptive Waves"
conceptual framework for resilience and deliberate transformation, (3) Introduce communityled initiatives to revitalize a mountain community and its scalable impacts on the region and
beyond, (4) Open a dialogue on real-case challenges and solutions on multiple scales for
sustainability transformations, (5) Present a laboratory for new mountain lifestyles on different
scales, and (6) Show how the political work of individuals can improve (social) integration
processes of new entrants and attract the “right” people and entrepreneurs to enhance
sustainable development.

Speed talk:
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Political agency for disaster resilience in practice: insights from Australian
coastal communities
Silvia Serrao-Neumann, Darryl Low Choy
Cities Research Institute, Griffith University, Australia, Nathan, Australia

Human agency is a critical component of adaptive capacity concerning environmental change.
Agency refers to individuals’ capacity to become proactive, and mobilise others and resources,
in dealing with environmental change rather than being its victim. This capacity may entail
individuals and communities’ abilities to live with change and uncertainty, reorganise and
renew their social-ecological systems, learn from experience, and create opportunities for selforganisation and transformation. However, agency is also influenced by the structure of the
system it is trying to change, hence the need for political agency in its expanded view (cf.
O’Brien 2015). This paper investigates the conditions which are necessary for political agency
to flourish in communities affected by disasters caused by natural hazards – which may intensify
because of climate change. The paper draws on action research carried out in two Australian
coastal communities which have been affected by severe disasters, and continue to be
susceptible to natural hazards such as tropical cyclones, floods, wildfires, and sea-level rise.
Both communities took advantage of their disaster recovery phase to undertake a participatory,
and essentially bottom-up, planning process to prepare and implement strategies to increase
their resilience to future natural hazards. The paper discusses the challenges to political agency
confronted by both communities in harnessing opportunities for transformation during the
process of preparing and implementing their strategies for change. Challenges are discussed
from an intrinsic (individual and community’s agency capacity) and external (structure of the
system) perspectives, including: understanding current and future problems affecting their
social-ecological system through knowledge information and generation; devising solutions to
critical problems and understanding associated implications; understanding other people’s and
self- interests and values; developing and applying holistic and integrative thinking to solving
problems; and communicating and implementing solutions.

Speed talk:

Ecosocial innovations – small-scale steps towards sustainable economy and
resilient communities?
Tuuli Hirvilammi 1, Ingo Stamm 2, Aila-Leena Matthies 3, Kati Närhi 4
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The present production, employment and income systems are built on the premises of an
unsustainable growth economy. Within this economic system, the challenge of unemployment
is often seen as a social risk and an economic problem without understanding how employment
is intertwined with the broader social-ecological system. Consequently, the aim of increasing
production can result in improving the employment situation in a society – but often at the
expense of the resilience of the biosphere. Drawing upon the social-ecological resilience
approach we call for more integrated solutions and search for innovations in production and
participation which are embedded in a resilient biosphere. This presentation is based on a 4-
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year-long Finnish research project funded by the Academy of Finland that studies the
contribution of social work and systems of income security for the transition towards
sustainability. In this phase of the project, we focus on “ecosocial innovations” emerging in
European countries. With ecosocial innovations we mean organizations, projects or selforganized groups that are developing sustainable production and consumption patterns and new
participation possibilities, especially for young people in precarious situations. We present the
preliminary results of five empirical case studies on ecosocial innovations conducted in four
European countries (Finland, Germany, Belgium and Italy). We illustrate how for instance food
co-operatives, upcycling workshops, social kitchens and open art galleries are contributing to
sustainable economy and resilient communities. Inventing and developing these initiatives
requires a strong commitment and engagement but rarely offers a sufficient source of income
for the participants. Thus, we ask how do people involved in these innovations make their living
and what kind of work is needed to sustain and advance the new social practices of these
ecosocial innovations. We also discuss what structural obstacles they face and what policy
changes could improve their transformative potential.
Speed talk:

Transformation: from protective infrastructure to multi-functional landscapes
Daniella Hirschfeld, Kristina Hill
University of California - Berkeley, San Francisco, United States

The question of how to address the future challenges of sea level rise has been debated in the
climate adaptation and spatial planning fields. Scholars such as Roggema (2012) argue for the
identification of harbingers of change while others such as Hurlimann (2014) focus on an
inclusive approach. However, the current research has not adequately created a framework to
assess project proposals and their long-term strategic impact. Our paper addresses this gap with
special attention to the San Francisco Bay context where market forces are the primary drivers
of change. Specifically, in this project, we build on the prior work of Timmerman (1997) and
his conceptualization of coastal cities as well as the growing body of literature on intentional
changes in social-ecological systems (SES). First, using a simplified typology we categorize
current physical proposals and compare the degree of change they are able to generate.
Additionally, using iterative spatial models we will demonstrate possible future changes around
the San Francisco Bay. We will discuss how different projects compare to each other as well as
the degree of change they could generate in the bay. We argue that by using this framework,
which is based on prior work in the field of evolutionary landscapes, planners can better manage
transformations of social-ecological system. In conclusion, this project, by closely examining
current proposals in comparison to long-term needs, sheds new light on the little recognized
issue of inter-generational and inter-species equity. Works Cited Hurlimann, Anna, et al. 2014.
“Urban Planning and Sustainable Adaptation to Sea-Level Rise.” Landscape and Urban
Planning 126 (June): 84–93. Roggema, Rob, et al. 2012. “Incremental Change, Transition or
Transformation? Optimising Change Pathways for Climate Adaptation in Spatial Planning.”
Sustainability 4 (12): 2525–49. Timmerman, Peter, and Rodney White. 1997. “Megahydropolis:
Coastal Cities in the Context of Global Environmental Change.” Global Environmental Change
7 (3): 205–34.

Speed talk:

Transformation mindset providing a framework for implementing socialecological transformation
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Despite widespread agreement about sustainability goals, progress has been limited because of
a disconnect between values of social actors within their professional practice. This disconnect
has hampered the agency of sustainable practitioners in driving transformational change
because of a lack of clear frameworks for implementing at the level of mindset. This mindset
framework recognises the link between values systems and behaviour as established by
Schwartz (1996, 2012). In this paper we describe an approach to considering values that we call
a transformation mindset. Adopting the structure of the Agile Manifesto, this transformation
mindset considers ten elements which extend Sterling’s earlier attributes of thought to mindset
elements which provide frameworks for work in conflicted professional practice. We describe
the application of the transformation mindset to education for sustainability, transformative
business, and indigenous regional development and show that the approach delivers insight and
an opportunity to develop alternative systems. We expect that this innovation will allow
sustainable practitioners in any field to create and implement sustainable solutions.

Speed talk:

Inside-out sustainability: The role of inner transformation for system change
Rebecca Freeth 1, Christopher Ives 2, Joern Fischer 1
1
2

Leuphana University, Lüneburg, Germany
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Like all science, sustainability science has separated itself from the world in order to better
understand external reality. While sustainability science has generated a much improved
understanding of social-ecological systems, it has arguably been less successful in generating
transformative knowledge on how to bring about desired changes in these systems. At the same
time, we contend that internal dimensions of reality, including internal sources of human
agency, innovation and learning, represent a blind spot in sustainability science. In this paper,
we assess the field of sustainability science through the lens of Ken Wilber’s ‘integral theory’.
Integral theory seeks to synthesise all different modes of human inquiry by understanding
knowledge as (i) pertaining to interior versus exterior dimensions, and (ii) relating to individual
versus collective entities. Sustainability science has extensively addressed the exterior world,
especially at a societal level. By contrast, it has greatly neglected ‘interior worlds’, especially
at the individual level. According to integral theory, this means sustainability science has missed
a substantial part of human existence, the very entity it seeks to transform. Donella Meadows
introduced the notion of deep leverage points - places to intervene in a system for change where
change is difficult but will fundamentally alter system behaviour. Arguably, the relative lack of
interest in individual, internal change in sustainability science thus amounts to a missed
opportunity to engage with one of the deepest leverage points for sustainability there is.
Sustainability science, we argue, thus needs to move beyond its roots in enlightenment, and take
a stronger interest in the internal values and worldviews within individuals that underpin the
external, societal-level patterns we seek to alter. To this end, we invite sustainability scientists
into a conversation about combining scholarly pursuits with personal practices that focus on
inner change, such as philosophy, psychology, art, ethics, religion and spirituality.
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Speed talk:

Regenerating Soil, Regenerating the Soul: Theorizing the Role of the “Interior” in
Farmers’ Transitions to Regenerative Agriculture
Hannah Gosnell, Bruce Goldstein
Oregon State University, Corvallis, United States

The growing interest in regenerative agriculture, characterized by a management focus on
fundamental ecosystem processes associated with soil health, biodiversity, water/mineral cycles
and energy flow, an Earth stewardship ethic, and resilience thinking, can be thought of as part
of a larger sustainability transition taking place on agricultural landscapes globally that
exemplifies an integral approach to climate change adaptation. While there has been some
scholarly attention to the “exterior” dimensions of this movement (institutional, technological,
behavioral), there is need for better understanding of “interior” dynamics (psychological,
cultural, spiritual) that have bearing on the potential for scaling up the movement to a sustained,
global transformation. Since the principles and practices associated with this approach to food
and fiber production are often quite different than those employed in more conventional forms
of agriculture, transitioning one’s operation can be challenging, as the process can involve a
whole suite of technical, financial, managerial, and psychological challenges, a steep learning
curve, and a fundamental change in worldview towards a more “worldcentric” ethic. Drawing
on empirical research on Australian farmers’ experiences transitioning from conventional to
regenerative agriculture, the paper uses integral theory to explain the personal transformation
that accompanies and, more importantly, sustains farmers’ transitions, and considers how
changes in behavior relate to interior and exterior dynamics occurring in the personal, cultural
and institutional realms. A key objective is to highlight the value of an integral approach to
characterizing critical links between personal and social transformation, and the psychological,
spiritual, and ethical development that accompanies new kinds of interactions with soil, plants,
and animals. Such systematic consideration of “the interior” are missing from scholarship on
social-ecological transformation and can inform strategies for catalyzing and sustaining such
transformation in other arenas. The paper also breaks new ground in efforts to integrate theories
about social-ecological transformation with integral theory.
Speed talk:

Transformation to Sustainability: Western Canadian Resource Communities.
Robert Summers 1, Kristof Van Assche 1, 2, Monica Gruezmacher 3, Leith Deacon 1
1

Planning and Human Geography, EAS, University of Alberta, Edmonton, Canada
Development, Bonn University, Bonn, Germany
3
Faculty of Extension, University of Alberta, Edmonton, Canada
2

This paper explores alternative planning and economic development strategies that small to
medium sized resource communities in western Canada have taken in the face of economic,
environmental, social, and cultural instability. It draws from in depth research undertaken by an
interdisciplinary team in more than 20 western Canadian communities historically dependent
on resource industries. In most cases, the communities have a diverse cultural heritage with long
term residents, indigenous populations, and migrant workers. In most cases, economic activities
have resulted in significant degradation of local ecological systems and communities have
suffered through intermittent or permanent economic downturns as global markets shifted. It
was found that some communities have embraced efforts to transition towards increased
sustainability and long term resilience with varied levels of success. Key factors contributing to
success in transformative efforts include the use of local introspective governance processes to
identify community strengths, intercultural engagement, local actors providing strong
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leadership, collaboration with regional partners, support from provincial governments, and a
willingness of local governments to resist or temper outside economic forces seeking to impose
particular forms of development on municipalities. The role of local innovation in identifying
and enacting strategies towards transforming towards sustainability was of key importance as
strategies and ‘best practices’ from elsewhere were often not well suited to the local context of
communities. The paper concludes with the development of a procedural framework rooted in
collective action theory to assist communities in similar contexts to undertake processes of
transformation. The research is rooted in evolutionary governance theory with a specific focus
on community planning and development.

Speed talk:

Muck and magic: individual transformations in social-ecological systems
Katrina Brown, Thomas James
University of Exeter, Exeter, United Kingdom

Transformation is widely promoted in resilience literature yet there are relatively few empirical
studies of transformation at multiple scales. Moreover, resilience studies lack a nuanced
understanding of how individuals aspire to pursue the alternative visions for the future that lie
at the heart of transformational change. This thesis applies a resilience lens to investigate
conversions of farmland from conventional to organic status by members of the Tamar Valley
Organics Group, UK, as transformations in social-ecological systems. Resilience concepts and
ideas are embedded in action research practice to provide a temporal sweep of transformation
at the scales of the individual and collective, and how such transformations relate to cross-scale
change in a broader social-ecological system. Transformations are identified as intertwined
fundamental shifts in understanding and management of agroecosystem fertility. These
transformations are shaped by distinct contributions from pioneer and facilitator key individuals
through processes of self-organisation and social learning across temporal and spatial scales.
Transformations in understanding and management of agroecosystem fertility result in a shift
in how individuals connect and relate to change in a social-ecological system. Transformations
enable individual feelings of optimism, confidence, and self-efficacy to address and shape
dynamic drivers of change. However, individual capacities to scale-out transformations are
constrained by limited and marginalising levels of understanding and acceptance of
transformations by individuals at more proximal scales. These findings act as the foundations
for a more nuanced set of issues to emerge. Transformations are characterised by complex crossscale interplay between small and large changes. It is the way in which these cross-scale
dynamics work with each other that informs a resilience understanding of the individual and
collective dimensions of transformations in social-ecological systems.

Speed talk:

Case-specific design of deliberate transformation processes towards sustainable
food systems
Johannes Halbe 1, Claudia Pahl-Wostl 1, Uwe Schneidewind 2
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Sustainability transformations require broad societal change ranging from individual behavioral
change, to community projects, businesses that offer sustainable products as well as policymakers that set suitable incentive structures. Concepts, methods and tools are currently lacking
that help to explore such diverse interactions of actors, as well as help to find strategies to
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actively facilitate sustainability transformations. This contribution presents a methodology for
the analysis and design of case-specific transformation processes. Sustainability
transformations are understood as the deliberate implementation of sustainability innovations
(e.g., practices and technologies with sustainability benefits), which require learning at multiple
societal levels (i.e., individual, group, organizational and policy levels). Supportive factors of
learning are practical leverage points for the implementation of sustainability innovations.
These learning factors can take the form of knowledge (e.g., skills), institutions (e.g., a piece of
legislation) or operational aspects (e.g., infrastructure). The methodology combines an expert
and participatory approach to identify learning factors and to examine those relevant in specific
cases: 1) a systematic literature review of supportive and impeding factors of learning; 2) a
participatory modeling approach to identify case-specific sustainability innovations as well as
related implementation barriers, drivers, and actor roles; and 3) a governance system analysis
to operationalize these findings by designing case-specific transformation processes as a
sequence of action situations. A case study on sustainable food systems in Southwestern Ontario
is provided that demonstrates the potential of the methodology to design case-specific
transformation processes. Sustainability innovations in regional food systems were analyzed,
including urban gardening initiatives as well as organic and diversified farming approaches.
Multiple entry points for interventions and roles of several actors were identified based upon
local and expert knowledge. More specifically, the case study results underline the importance
of consumer awareness, a cooperative mindset of actors within the food system and an enabling
institutional context.

Speed talk:

The role of academic actors along transformations of small scale fisheries. An
agency-culture-structure approach.
Martinez-Peña Rodrigo, Kirill Orach, Per Olsson, Maja Schlüter
Stockholm Resilience Centre, Stockholm, Sweden

Calls for a fundamental change have increasingly been made due to the multiple global
environmental crises. Resilience scholarship has responded by studying transformations of
linked social-ecological systems towards more sustainable trajectories. These processes of
systemic change involve social, political, resource management and ecological change, and
imply a shift in regulatory frameworks, norms, values, knowledge production systems, equity,
and power distribution. A central issue within this field is to understand how and in what
conditions specific actors create, navigate and stabilize change. The role of certain actors such
as leaders, stewards and shadow networks is well understood but a study focusing on academic
actors is lacking. Here we show that academic actors play a variety of facilitating roles along
the phases of the process of transformation by exercising seven types of strategic agency linked
to structural relations with funding bodies, although, they often act in spite of their own vested
interests. By means of a literature review of case studies of small-scale fisheries transformations
we found: groups of scientists conducting participatory action research triggering local
transformations, networks of researchers bringing actors together and providing legitimacy in
the transition of change and, as a result of the institutionalizing phase, universities becoming
co-managers and individual scientist occupying positions within formal decision making
bodies. This study takes the morphogenetic approach from realist social theory, which explains
social change in terms of structure, culture and agency. Through this perspective it is shown
that scientists mainly contribute to modify the cultural sphere, e.g. perceptions, values and
knowledge, which precedes change of structures. By using the morphogenetic approach we
managed to account for power relations in the study of transformative processes, which
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contributes to more comprehensive studies in the field. Finally, we aimed to inform a reflection
about the endeavor of academic actors in the face of the global social-ecological change.
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Formative resilience assessments transform system resilience
Susara Van der Merwe
Centre for Complex Systems in Transition, Stellenbosch University, Stellenbosch, South Africa
Enterprise Resilience Department, Risk & Sustainability Group, Eskom, Sandton, South Africa

To apply resilience normatively it is necessary to assess and build resilience throughout the
complex system. From educational assessments we learn that assessments can be performed
summatively, to report on what students have achieved, or formatively, for teachers to gauge
where students are at, to inform the learning required towards mastery. From the application of
this insight to systems resilience, different assessment approaches can be categorised based on
its intention. If the purpose is comparison of levels of resilience across systems or time, or to
give account of levels of resilience achieved, summative assessments should be employed. If
the purpose is applying resilience normatively, recognising that resilience cannot be fully
attained, ongoing formative assessments needs to be adopted to continuously enhance levels of
resilience. As a system’s level characteristic resilience cannot be achieved as the outcome of a
linear programme. Instead the enabling conditions need to be created for resilience to emerge
across the system using complex feedback. If resilience assessments are done formatively it
contributes to a continuous assess-and-build cycle, which can serve as catalyst for resilience to
emerge. It facilitates participative processes of reflection on levels of resilience and renewing
commitment to resilience objectives. It deliberately strengthens positive feedback loops that
becomes part of a virtuous cycle that result in the emergence of resilience across the system.
Formative resilience assessments consist of a systematic cycle of investigation, participative
engagement and joint reflection to make sense of current levels of systems resilience,
discussions on where it needs to improve to achieve resilience norms, and agreement on
alternative paths to attain it. It requires focused attention, stimulating a collective mindfulness
of resilience objectives and the adoption of multiple alternative approaches. Formative
resilience assessments can evolve into adaptive and transformative cycles of building resilience
across the system.

Poster:

Cognitive abilities and the resilience of common pool resource systems to
ecological change
Samantha Nabity 2, Tam The Nguyen 3, Jacob Freeman 2, Jacopo Baggio 1
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Most policy challenges–from persistent inequality to pollution control–revolve around social
dilemmas. In this paper we test the effects of individual cognitive abilities on the capability of
a group to solve a social dilemma in a social-ecological system (SES). Two cognitive capacities
are considered critical for groups to solve complex problems associated with social dilemmas:
general intelligence (g) and social intelligence (SI). G is critical to understand how a SES works
and find the best strategy to manage resources under conditions of ecological change. SI is
critical to maintain social cohesion in spite of social change. Thus, a functional diversity of
intelligence capacities results in more resilient solutions to social dilemmas in dynamic SES
than either an abundance of individuals with high g or SI alone. To evaluate these premises we
conducted behavioral experiments where participants learned to harvest resources as a group
for three rounds and were then faced with an unexpected ecological change (perturbation) The
perturbation reduced the availability of resources, stressing established rules and strategies for
harvesting resources. All else being equal, the likelihood of resource collapse increased and
gross resource harvest declined after the perturbation. Groups with high average g scores had a
lower rate of resource collapse. Groups with higher average SI were better at cooperating in
devising strategies to harvest resources prior to and after the ecological perturbation. More
optimal harvest results and the minimization of resource collapse were more likely in groups
with a mix of individuals with high g and high SI scores. Our results help us understand the
effects of diverse individual cognitive abilities on the resilience of a social-ecological system
under conditions of ecological change.

Poster:

Opportunities for resilient communities, ecosystems, and infrastructure by
optimizing management of New England dams
Samuel Roy 1, Bridie McGreavy 1, Tyler Quiring 1, Emi Uchida 2, Karen Wilson 3, Sharon Klein 1,
Emma Fox 1, Joseph Zydlewski 1, 4
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In New England, where an industrial past is reflected along many rivers, dam removal has
become a cornerstone of environmental restoration practice. One outcome of dam removal that
has received significant attention is improved fish passage to historic habitat, providing a crucial
gain in ecosystem resilience and health in New England rivers. However, there are many
additional trade-offs that complicate the decision-making process for dam removal or
modification, leading to contentious management practices and uncertain outcomes for
ecosystems and communities. Many of these decisions are made at the individual project level,
with little consideration for the basin-scale impact of removal. We explore ways to improve
upon these practices through an interdisciplinary modeling approach to 1) identify basin-scale
decision scenarios that optimize trade-offs between multiple ecosystem services; and 2) assess
the potential for efficiency gains of those decisions that represent stakeholder preferences. We
hypothesize that basin-scale optimization can significantly improve the trade-off efficiency of
ecosystem services beyond current conditions, but that plausible opportunities for efficiency
gains are shaped by key stakeholder concerns relating to dam decisions. Numerous basin-scale
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decisions can increase the resilience of some ecosystem services, such as fisheries, with minimal
impact to other ecosystem services, such as hydropower generation and reservoir storage.
Generally speaking, run-of-river dams located near the head of tide are common choices for
removal due to low power capacity and high impact on fish passage. Existing literature and our
survey, interview, and media data suggest that stakeholders have major concerns regarding the
uncertainty of post-removal conditions, including loss of cultural identity, reductions in
property values, and the proliferation of invasive species. We describe how inclusive and
ongoing communication between stakeholders and dam removal experts through interviews,
focus groups, active and iterative engagement, and participatory modeling approaches helps to
understand the constraints and opportunities in improving efficiency.
Poster:

Raising awareness of marine and climate issues through teaching across subjects
in the southern Cape coastal region of South Africa
Gregory Duggan 1, Astrid Jarre 1, Grant Murray 2
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Marginalised communities are exposed to a multiplicity of stressors, to which some, lacking
capacity, tend to react rather than adapt. Successful transformation to a more resilient, adaptive
state depends in part on improving access to information and appropriate knowledge tools.
Based on findings of ethnographic and interview-based research in two rural, underprivileged
communities in the southern Cape coastal region of South Africa, we describe the process,
challenges, and successes of co-developing, with students and teachers, integrative teaching
modules related to marine and climate issues. The modules augment the South African
government’s CAPS school curriculum for grades 7-9, and were co-designed to draw examples
and practical lessons from the surrounding environment, exposing learners to a range of
scientific and other approaches they otherwise would not have had access to. The modules were
designed to provide education to empower, enhancing adaptive capacity and resilience by
sharing and spreading knowledge in the communities, including interactive exercises to
facilitate knowledge sharing between learners and adult residents. Identified challenges
included a lack of contextually-relevant examples and coverage of topics pertinent to the local
context in the CAPS curriculum and textbooks. Successes include initiating thinking and
learning among the students about pressing social-ecological issues in one community and
coterminously opening a conversation around these issues with the community, despite a
context of historical marginalisation and mistrust of outsiders. The findings suggest that the codevelopment of the modules is a useful process for enhancing teaching in underprivileged, rural
schools, representing a first step in moving beyond typical ‘top-down’ approaches to
community education, by focussing on education not only about the environment, but for the
environment. In relation to conventional approaches to social learning, the work shifts focus
away from learning amongst adults, to fostering resilience thinking, empowering future
generations of stakeholders and leaders.
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Strategizing rather than coping: considering one’s options in case the fish leave
Louise Gammage 1, Astrid Jarre 1, 2, Charles Mather 3, 4, Marcus Haward 5
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Small-scale fishers, and the communities they support, face a range of social and ecological
challenges that undermine their ability to sustain livelihoods and achieve resilience. Traditional
handline fishers in South Africa’s southern Cape region are no exception. Responding to these
challenges requires an understanding of how these stressors interact in a context of a
dynamically changing regulatory environment. The impact and interplay of multiple stressors
at multiple scales must be considered to improve our understanding of social-ecological
linkages and their associated systems. Only then can sustainable livelihoods be effectively
supported through the development and implementation of response strategies that promote
community changes to improve social-ecological system well-being. This presentation reports
on an interactive and iterative scenario planning process taking place in the small-scale fishing
community of Melkhoutfontein. Recent research has found this low- to middle- income
community at intermediate levels of adaptive capacity, coping with the multiplicity of stressors
related to long-term changes on land, in the sea and in regulations, rather than just reacting or
even adapting to them. The initial steps of this transformative scenario planning process have
seen future scenario ‘stories’ built by research participants in an interactive and iterative
process. This process has included developing structured decision-making tools such as causal
diagrams to provide an improved understanding of drivers of change within the context of the
social-ecological system. In addition to improved understanding of these drivers, the process
has also encouraged capacity building and learning within the community. We reflect on the
initial results from the research and on the feasibility of scenarios in ensuring a more sustainable
future for Melkhoutfontein and similar fishing communities on South Africa’s south coast.

Poster:

British Columbia’s new marine spatial plans – A tipping point in marine
management in Canada?
Linda Nowlan
West Coast Environmental Law, Vancouver, Canada

The completion of the Marine Planning Partnership (MaPP) plans in 2015 has brought British
Columbia (BC) to the forefront of best practices in Marine Spatial Planning (MSP). This
innovative governance process, co-led by the governments of BC and 17 First Nations,
produced Canada’s first large-scale marine spatial plans for a vast area stretching from the
northern tip of Vancouver Island to the Alaska border. Using a unique process, the MaPP plans
encompass critical aspects of resource governance through stakeholder participation in
decision-making, including allocation of marine space to reflect social and ecological objectives
within three zone types (protection management, general management and special management)
and employing an ecosystem-based management framework based on resilience principles. The
MaPP initiative demonstrates how different orders of government can plan together for a future
of sustainable marine management. The plans reflect First Nations laws, values, and traditions,
and Marine Advisory Committees composed of individuals from a variety of backgrounds were
key to building local support. This conservation planning model can be scaled up in other marine
regions of Canada, the Arctic, and globally. Will implementation of these plans mark a tipping
point in marine management in Canada? This presentation argues that legalization of the MaPP
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plans is a necessary step in our transformation to a more sustainable way of using ocean
resources. To fully realize the MaPP government-to-government process and resulting plans,
and to enhance support and compliance, legal implementation is needed to create binding
obligations and new cogovernance bodies, enshrine Indigenous laws and knowledge, and
devolve enforcement authority. Legally embedded stakeholder participation rights will
accelerate the shift that MaPP has catalyzed.

Poster:

Inter-agency management of rangelands: Learning effects on innovation adoption
rates
Gwendwr Meredith, Jacopo Baggio
Department of Environment and Society, Utah State University, Logan, United States

Public rangelands constitute nearly half the land in the western United States; however, this
land is managed by a multitude of different federal and state management agencies. With this
mosaic of different management strategies across the landscape, adoption of management
innovations that promote the sustainable management of rangelands may not reach their full
potential. Empirical data concerning innovation adoption and knowledge transfer among and
within these agencies is lacking. Previous research shows that success-biased imitation, in
comparison to conformist or individual learning strategies, increases the probability of dealing
with ecological disturbances. Thus, for rangeland managers to adopt the most effective
management plan, they must rely at least partially on information gathered from fellow
managers. To examine innovation adoption acquired through success-biased imitation, I
conducted semi-structured qualitative interviews with agency personnel. This resulted in a
social network of intra- and inter-agency connections based on whom one goes to for advice,
perceptions of those advisors’ success, and whether it led to adoption of a rangeland
management practice. The data from this empirical case study is helpful in determining how
rangeland managers perceived as successful can affect the adoption rates of management
innovations. Furthermore, I examine how the perceived success of the initial adopter of an
innovation within this network can either limit or expand the innovation’s adoption. Examining
patterns of adoption between agencies shows where there is a breakdown in transfer of
innovations, marking areas where increased collaboration is necessary. These areas are crucial
to identify because agencies managing rangelands will have to operate in a continually changing
environment. Their ability to share innovations and knowledge amongst themselves will
increase their transformative capacity and the subsequent management quality.
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Environmental policy tortuousness: implications for sustainable community coexistence with nature
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The environment experiences avertable ecological hazards as a result of the activities of firms
in the extraction section. This condition persists because policy undermines the plan to secure
inclusive access to replenish devastated biodiversity. Fundamentally, oil and gas exploration
persistently degrade terrestrial and marine vegetation because of inefficiencies in handling
dangerous wastes that emits toxic chemicals. Basically, the Nigeria petrol industrial bill
specifies health, safety and environmental standards. However, it does not state the process of
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implementation and effective monitoring. This study sheds light on systematic policy insights
directed at community-based biosphere conservation relating to oil exploration. It examines
domestic and international policies potential to mitigate the environmental plights of the rural
oil producing communities. It seeks how these virtual revolutionary policies support natural
resource management. The autoregressive distribution lag model test the dynamics of the
variables specified. These include gas flare growth rate, which represent environmental damage
because of flares. Change in the value of crude oil export represents the effect of crude oil
exploration. Difference in domestic crude oil exploration output at the 1990 crude value
indicates the international permitted limits as declared in the Kyoto protocol. Gas flared annual
value deducted from its 1977 worth captures the Nigeria Petroleum Act efficiency. Community
agitation dummy expresses regional crisis, while government intervention shows welfare
intensity in petroleum producing area. The results suggest that the policies guiding oil and gas
extraction in Nigeria are not environmentally prudent. The present generation stands the risk of
losing the ecosystem that has supported their existence for centuries. Consequently, the future
generation may not have a foothold on cultural environmental insights for survival in the region.
Other findings have implications for government, donor agencies, prospective investors and
company’s oil and gas exploration regulations. JEL Classification: C32, L71, N50, O11, O21,
Q40, Q50, R23
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Ocean Resilience – Two Sides of One Coin
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Human activities have altered the ocean and its ecosystems beyond their natural state.
Anthropogenic impacts on the ocean are manifold and include warming and acidification,
deoxygenation, biodiversity loss and bio-invasion, eutrophication, resource extraction and
pollution. As a consequence, ocean and ecosystem services such as food provisioning, climate
regulation, coastal protection and cultural benefits are diminishing. Eventually, finite marine
resources and services will inevitably require a shift from conservation to recovery. With a
growing proportion of humankind living close to the sea, ocean disasters such as tsunamis,
submarine mass movements or volcanic eruptions increasingly impact societies around all
ocean basins. Ocean Resilience mutually addresses human-ocean relations, the societies as well
as ocean ecosystems, and their capacities to endure and recover from stress and disturbances.
How a positive synergism between societies and ocean ecosystems can be achieved in the future
is one of the central research questions of the Excellence Cluster ‘The Future Ocean’ at Kiel
University. Providing new ideas for mitigating anthropogenic disturbances and for marine
ecosystem restoration, and developing new concepts for societal resilience to natural oceanic
disasters will be an important step to secure sustainable human-ocean interactions in the future
We will present the concept of an integrative and transdisciplinary approach to address (i)
threats to the ocean and prospects of marine ecosystems to endure and recover from stress and
anthropogenic disturbances (ecosystem resilience) and (ii) threats from the ocean and the
capability of (coastal) societies to reduce risk (coastal resilience) and to adjust adaptation and
mitigation planning to ocean disasters.
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Innovations confronting reality: Effect, perception and adaptation of innovations
in soil-water conservation and nutrient recycling in Bolo Silasie, Ethiopia
Linus Dagerskog
Stockholm Environment Institute, Stockholm, Sweden
Stockholm Reslience Center, Stockholm, Sweden

Food demand in Sub-Saharan Africa (SSA) is expected to increase three fold by 2050 as a result
of rapid population growth together with dietary changes from increased incomes. The
challenge will be to intensify food production while maintaining and preferably enhancing the
underlying natural capital and associated ecosystem services, on a sub-continent where 50
million small farms produce the lion share of the food consumed. This challenge is reflected in
the SDG2, calling for “…doubling production of small holder farmers” while “…ensuring
sustainable food production systems”. Conservation of local soil, water and nutrient resources
is fundamental to sustainable food systems. Innovations facilitating both resource retention in
the field in the field and the recycling of what is taken out from the field need to be tried out,
adapted and adopted on in local contexts. In Bolo Silasie village in Ethiopia, the biophysical
effects and possible synergies of promising innovations related to conservation tillage, water
harvesting and productive sanitation were tested with farmers in various field trials 2012-2015.
For such innovations to scale up/out, they need not only to be economically beneficial but also
fit the needs of the local farming system and culture as well as being in line with national
policies and legislation. A cost-benefit analysis as well as surveys on farmer perceptions and
the process of adaptation of technologies to suit local realities will be shared. These local results
together with the Ethiopian institutional context frame the analysis of opportunities and hinders
for further uptake of the tested innovations.
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This project aims to analyse the resilience of the social-ecological system (SES) of a bay system
in North Peru through an integrated network modelling approach. In this bay, an open-access
multispecies diving fishery was recently transformed into a property-rights-based regime for
the cultivation of the Peruvian scallop (Argopecten purpuratus). About 25000 persons are
involved in the scallop production process, representing the most important socio-economic
activity in the region. However, it is assumed that today’s single-species dependence makes this
SES highly vulnerable as scallop market price fluctuations and environmental disturbances may
threaten scallop populations and alternative livelihood options appear absent. For instance,
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during El Niño Southern Oscillation (ENSO) events, higher temperatures and strong rains, as
well as changes in primary productivity, species composition and biodiversity are observed in
this region. Scallop populations are predicted to suffer from the resulting reduction in water
salinity and natural food production. Furthermore, scallop overstocking may surpass the bay’s
ecological carrying capacity at a certain (tipping) point, threatening ecosystem functioning. The
sustainability and resilience of the SES thus depends on successful ecosystem-based
management and on the ability of local stakeholders to cope with disturbance events. A socialecological network model based on trophic and non-trophic interactions (links) among
functional groups (nodes) was constructed. First preliminary results of this ongoing research
include the identification of key nodes and pathways, and the exploration of different
environmental and management scenarios for the prediction of tipping points as well as points
of leverage to render the system more resilient. Hereby, this work helps to better understand the
feedback mechanisms between scallop mariculture, ecosystem health, and people’s well-being,
and the effects of management measures to improve the resilience of the overall SES.
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Closing the Phosphorus supply chain through Phosphorus recovery in European
urban areas. A case study on Stockholm Budapest
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Phosphorus (P) is one of the three irreplaceable fertilizers needed for agricultural production.
Most of the P fertilizers come from phosphate rock, obtained by surface mining in countries
like the US, China and Morocco and peak production is imminent in the future. Once applied
on farms, a part of the P is absorbed by crops for growth, while another part leaks into waterways
causing eutrophication in surface waters, coastal zones and inland seas. P is also found in
sewage and it is an important component in urban wastewater, further contributing to
eutrophication of water resources. This poster investigates the degree to which urban areas can
reinvent their role from main P pollution and P loss hubs into hotspots of P recovery through a
circular system, by exploring the socio-economic processes needed for such a transformation.
An increase in population and food production will potentially increase P pollution from
agricultural runoff and sewage. We explore the role of P recovery from urban areas as a means
to move towards circular P nutrient cycle. P recovery from urban wastewater is already being
implemented throughout Europe and several countries have already set up a series of successful
projects, some at a large scale. Preliminary results indicate that up to 90% of P can be recycled
from sewage sludge, bringing down the need for primary resource extraction, lowering import
costs, and reducing harmful environmental pollution. Studies show that Europe, which at
present imports 92% of its P fertilizers, could recover up to 15% of its total P need from urban
sludge. By using systems analysis and qualitative research methods, this study explores the
dynamics of pilot projects in Stockholm and Budapest, in order to determine their efficiency,
applicability and upscalability and advance suggestions for innovative solutions to close the
urban P cycle in Europe.
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n aesthetics of resilience: design and agency in contemporary coral restoration
Rennie Meyers
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If the Anthropocene points to how human action can destabilise earth’s systems, then it also
implies that human agency can refurbish and redesign those same systems in the name of mutual
survival. On Koh Tao, an island in the Gulf of Thailand, a cohort of tourists and conservationists
collect, cultivate, and propagate coral species on artificial reef structures. Koh Tao's economy
is dependent on its local reefs to support scuba tourism, but only the New Heaven Restoration
and Conservation Program (NHRCP) maintains conservation efforts to support reef resilience
and the island’s economic health. Its students and instructors re-form their relationship to global
climate change as doubly active agents in the Anthropocene: first, claiming responsibility for
the ecological impacts of anthropogenic climate change; second, reforming the life-path of coral
fragments under new scientific and aesthetic paradigms. As scientists, participants prioritise
coral species’ genetic diversity and ecological needs. As conservationists, they create narratives
that perpetuate investment in resilience. From coral nurseries to underwater sculptures,
NHRCP’s participants rework their relationship to global climate change and their own sense
of agency made manifest through ecological design. They imagine new livelihoods by
fashioning resilient, genetically diverse coral species. Their choices become an aesthetic of
resilience.

Poster:

CONNECTIVITY AND CROSS-SCALE DYNAMICS: MBA LEARNING
EXPERIENCES ACROSS THREE REGIONS.
Jose M Alcaraz 1, Keary Shandler 2, Mark Edwards 3
1

Munich Business School, Munich, Germany
Murdoch University, Dubai, United Arab Emirates
3
Western Australia University, Perth, Germany
2

How can non-experts and, particularly, business professionals and students grasp key issues
around industry, connectivity and cross-scale dynamics? Here we will present the findings of
our pedagogical work, undertaken during more than two years across three regions (Perth in
Western Australia, a mining-dependent state, and the two fast-developing regions of Singapore
and Dubai). Our key assumption is that it is precisely the business community the one that needs
to understand and address important connectivity issues, as industry is the main driver of the
Anthropocene. We engaged our MBA [Master in Business Administration] students in an
amateur, documentary-style film-making project centered on the linkages between industry, the
Anthropocene and the planetary boundaries framework (Rockstrom et al, 2009; Steffen et al,
2015). Here we will present the multiple insights and outcomes (at cognitive, skills and
emotional spheres) resulting from their experiential-learning project, and how similar
pedagogical experiences may help learners identify key industry dynamics, interactions and
teleconnections - experiencing those at the local level ("in their own skin" or "backyard"), at
regional and planetary levels. We argue that these are key issues for organizational leaders, to
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foster deeper and more informed approaches to justice and responsibility and, ultimately, to
reconnect with the biosphere.

Poster:

Exploring the intermediate grounds between local and global resource markets
Laura Elsler, Maja Schlueter
Stockholm Resilience Center, Stockholm, Sweden

Dealing with the effects and managing cross-scale interactions in social-ecological systems is a
central challenge. Interactions across spatial, conceptual and temporal scales can lead to both
emergence and contagion. In the context of marine resource exploitation, the globalization of
markets introduced these dynamics result, for example, in rapid substitution of supplies, roving
bandits and species-related elasticity. Local fisheries markets have rapidly expanded to global
trade markets with almost 40% of seafood internationally traded. The threat to the sustainability
of the resource creates the pressing need for actions and institutions to manage the interplay of
different markets. Building cross-scale management requires understanding of the mechanisms
which interplay between and within different markets. Here we model the feedbacks between
local and global market, human behavior and fish stocks. The local market serves a limited
demand which saturates as supply increases. Global demand is theoretically unlimited. The
model results show the resilience of the resource extractor, as one key management unit,
increases with diversity in markets and ecosystem. The development of such models is
interdisciplinary by essence and will have implications to guide building structures of crossscale management in local resource extraction.

Poster:

Sustainability Science in Latin America: who is doing what?
Juan Rocha 1, 2, Matias Piaggio 3, 4, Nestor Mazzeo 4, 5
1
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Beijer Institute, Stockholm, Sweden
3
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4
Universidad de la Republica, Montevideo, Uruguay
5
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Resilience and sustainability science have been vibrant areas of research worldwide. Concepts,
theory and methods have developed within the scientific realm and appropriated on the policy
one. However, these developments have followed different scholarly trajectories responding to
local needs and priorities, especially in developing countries. Here we review the development
of resilience and sustainability science in the Latin American context. Using tools from text
mining, we analyse a corpora of 5299 records retrieved from the Web of Science and map a
network of actors, funding agencies, and the evolution of key topics over time. We found that
although there is a back bone network of authors and collaborations, it is dominated by
researchers based in non-Latin American countries, and fails to connect with a large bulk of
minor groups scattered across the continent. In fact, with exception of Brazil, the major funding
agencies supporting sustainability science research have been based in the United States,
Europe, and with a lesser extend in China. Topic modelling reveals high levels of
interdisciplinary across Latin American scholars. Major topics centre around natural resource
management and agricultural development. Topics related to energy issues, from clean energy
to mining and biofuels, are becoming more trendy over time; while topics related to health (e.g.
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HIV), learning, schooling, justice, tourism and violence seem constant over time. Resilience
and sustainability science have provided Latin American scholars with a common language,
shared conceptual frameworks, and very similar context and research problems. Our results
suggest that there is scope for larger regional collaborations. While local funding might be a
limitation, current communication technologies and knowing who is doing what can facilitate
such cooperation. Here we provide such map.

Poster:

Is there a cultural dimension to life in the Anthropocene ?
Uno SVEDIN, Maria TENGÖ
Stockholm University/Stockholm Resilience Center, Stockholm, Sweden

During the last one and a half decade new framing have emerged about the human condition
within a planetary development outlook. Sustainability and resilience thinking have been
complemented e.g. with discussions about a possible classification in historical time within
which the planet Earth now is supposed to have entered the era of the Anthropocene. Serious
challenges for humanity have been put in the context of a deeply new situation in which humans
as a species at global level have turned out to provide a strong part of the changed planetary
conditions in fields like climate change, biodiversity loss etc. In many recent discussions (e.g.
by the IPCC 2013/14) these challenges dominantly – but not totally - have been dwelling on the
natural conditions and impacts. But as heavy and quickly increasing changes at planetary level
are perceived with increasing consolidation, attention is quickly rising to causal reasons with
origin in human society. Thus, dimensions of change with such a locus are quickly coming into
the picture e.g. with regard to the nature of the drivers and of potential outlooks to the future.
Among these aspects the “cultural aspects” are moving into a more pronounced role. But what
are the aspects of these cultural facets of relevance in this regard? The talk will address a few
candidates of these within an Anthropocene context e.g. anthropocentric and bio-centric value
issues and ethical norms, world views on what constitutes a sound development, what
constitutes “a good life for humans”, how to envisage a more fair distribution of living
conditions. The presentation will also consider different scenarios in the development for the
next half to one century for the era of the Anthropocene and which role cultural issues may play.

Monday, 21 August - C4 (125) - 14:50 - 15:30
Cooperation and collective action
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Michelle Dyer

Speed talk:

Solidarity and rule compliance among fishermen after typhoon Yolanda in the
Philippines
Björn Vollan
University of Marburg, Robert Bosch Junior Professor for Sustainable Use of Natural Resources,
Marburg, Germany

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
The Philippines is one of the most exposed countries towards natural disasters in the world.
Typhoon "Haiyan" or locally known as "Yolanda" was one of the most intense tropical cyclones
on record, which devastated portions of Southeast Asia, particularly the Philippines, on
November 8, 2013. Following up on a behavioral economic study covering 30 coastal villages
and 800 participants on panay island in 2012, we observe the same measures of solidarity
transfer two years after Yolanda occurred in both affected and unaffected villages. Based on
this unique experimental panel-dataset we can identify key elements that influence solidarity
among fishermen, such as effectiveness of disaster relief and potential corruption of
governmental and non-governmental agencies and how they contribute to resilient fisheries.
Our ex-ante conjectures are that both an increase in solidarity (due to stronger in-group feeling
and post traumatic growth) and a decrease in solidarity (due to less income or potential conflicts)
might be observed dependent on village context factors. To assess these context factors we draw
on rich qualitative focus group material (conflict matrix, timelines, stakeholder analysis),
interviews with key informants (barangay captain) and survey evidence on how fishing
operations continued after the typhoon. Besides assessing changes in solidarity, our focus will
be on rule compliance and issues of self-governance. We will also compare number of
fishermen, number of boats and fishing practices before and after typhoon Yolanda to assess
whether the reduction of income and loss of assets led to more unsustainable fishing practices.
Our study contributes to theories on resilience by identifying how socio-ecological systems
respond to severe shocks. Overall, the rich data set allows us to get a better understanding of
the effects of natural disasters on human behavior. Understanding these consequences might be
crucial to develop strategies to conquer the challenges that come with the increasing exposure
to environmental risk.

Speed talk:

Linking cooperative behaviour and livelihood resilience within a shock context:
the case of rice smallholders’ saving groups in Ecuador
Julissa Alexandra Galarza Villamar 1, 2, Francesco Cecchi 1, Cees Leeuwis 1, Monica Monserratt
Torres Naranjo 2, Cinthia Mariela Parraga Lema 2, Adriana Patricia Santos Ordoñez 2
1
2

Wageningen University and Research Centre, Wageningen, Netherlands
Escuela Superior Politécnica del Litoral, Guayaquil, Ecuador, Guayaquil, Ecuador

There is still an important gap in understanding the relationship between individual motivations
and the resulting within-group behaviour. Its implications for individual and collective
livelihood resilience in the face of shocks are still understudied. Small scale farming and floods
are our main focus within this context as a contribution to disaster risk reduction. Using an
experimental and participatory approach, we study the case of saving groups composed of rice
farmers, and their willingness to pay under shocks. In a first stage, we apply a framed field
experiment, confronting rice smallholders to the dilemma of paying back a debt within the group
under hypothetical price fluctuations, floods, and idiosyncratic shocks, which were found to be
familiar situations in a previous diagnostic. Players were not paid for their participation. In a
second stage, we present the group experimental results to players, keeping the anonymity of
individual choices, and perform a group discussion session about the results. Most players
openly talked about their particular decisions and explained the reasons behind. The results
suggest that (a) households try to (partially) pay their debts when facing idiosyncratic shocks,
in order to have their efforts recognized through financial and non-financial support from the
group; instead, (b) under covariate stress scenarios (floods), there is strategic default in order to
individually cope with generalized shortage, as well as to focus on providing emergency support
to neighbours; therefore (c) community coping capacities tend to be prioritized over keeping
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the saving institution in existence, since it is considered that strengthening within-group
reciprocity is more important for long-term resilience, and the saving group could restart later.
Finally, we propose resilience at a multi-person level as a common intangible good. Better
understanding the dynamics of individual and collective investments in this intangible good
could represent a step forward to improve local resilience through self-organization.
Speed talk:

Collaboration as collective action: Exploring collaborative forest restoration
projects in Arizona as social-ecological systems
Candice Carr Kelman 1, Ute Brady 2, Michael Schoon 1, Neda Movahed 1
1
2

Arizona State University School of Sustainability, Tempe, United States
Arizona State University School of Human Evolution and Social Change, Tempe, United States

As part of an international effort to better understand key factors that lead to resilient and
institutionally robust collaborations, this research focused on forest restoration projects in
social-ecological systems (SESs) in Arizona in which fire has been suppressed for a century,
leading to ecological and economic issues. Stakeholders and policymakers involved in four
separate collaborations—two in northern and two in southern Arizona—were interviewed to
determine the dynamics and best practices of each collaboration. Inductive coding of these
interviews revealed key variables, some of which were present in the ongoing northern Arizona
collaborations but were missing in the stalled southern Arizona collaborations. By comparing
our findings to existing sets of criteria identified in multiple well-known theoretical studies of
collective action and adaptive co-management, we found similarities among factors that appear
crucial to the effectiveness of collaborations, both in theory and in practice. We suggest that our
synthesis of institutional design features allows researchers to apply multiple theoretical lenses
to the analysis of collective action and collaboration, thus providing a more rigorous and deeper
understanding of the complex interactions and decision-making that take place in the
management of novel SESs. These findings may also provide a useful guide to practitioners
interested in the design of robust institutions for ecological management.

Speed talk:

Cooperating efficiently, cautiously or not at all: how a potential resource collapse
can influence exploitation behavior in a Common Pool Resource dilemma
Therese Lindahl 1, 2, Rawadee Jarungrattanapong 3
1

The Beijer Institute of Ecological Economics, The Royal Swedish Academy od Sciences, Stockholm,
Sweden
2
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
3
Sukhothai Thammathirat Open University, Nonthaburi, Thailand

Small-scale fisheries are threatened by unsustainable overexploitation stemming from open
access regimes and governance failures. In addition, climate change is expected to result in
abrupt changes and more variable stock levels and growth rates. This paper attempts to answer
the following empirical research question: How will fishers, sharing a common fishing ground,
respond to a potential abrupt and persistent negative change in the growth rate of a fish stocks
upon which they crucially depend? Our main method of choice was a framed behavioral
economic experiment (complemented by interviews). We ran this Common Pool Resource
(CPR) experiment with artisanal fishers in Thailand. Our experimental design entails a dynamic
game, where participants face either a ‘standard’ resource dynamics (no threshold treatment),
or a resource dynamics that entail an abrupt and potentially persistent drop in the resource

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
growth rate (threshold treatment). This study adds to the existing experimental CPR literature
by incorporating relevant biophysical dynamics. We find that whether fishers cooperate or not,
depends on the resource dynamics they are confronted with. Groups confronted with a threshold
are more likely to cooperate. Moreover, cooperative groups in the threshold treatment are more
cautious than cooperative groups in the no threshold treatment. Behavior in the threshold
treatment seems to be driven solely by the treatment itself – no other factors influence behavior.
In the no threshold treatment, behavior is also influenced by socio-economic factors e.g., if they
have a side income (they can diversify their income), size of household and if they are born in
the village or not. If we want to advance our understanding of human behavior in natural
resource dilemmas, which is more pressing than ever before, we need more systematic
explorations of how socio-economic and ecological contextual factors influence behavioral
outcomes. Our work can be seen as one attempt in this direction.

Monday, 21 August - Room 34 (30) - 14:50 - 15:30
Frontiers of Ecosystem services research/Modelling Ecosystem Services
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Matilda Valman

Speed talk:

System interaction assessment: food, stakeholders and ecosystem services
Cesar Jesus Vazquez-Navarrete 1, Ena Edith Mata-Zayas 2, David Jesus Palma-Lopez 1, Joaquin
Alberto Rincon-Ramirez 1
1
2

Colegio de Postgraduados, Cardenas, Mexico
Universidad Juarez Autonoma de Tabasco, Villahermosa, Mexico

One of the regions with dramatically changes has been the humid tropics around the world.
Decision makers are interested in the implementation of approaches and methods that can
support research and a better understanding of the system interactions in such particular region.
A considerable body of knowledge exists on how the interactions among society, natural and
productive systems have influenced this region. However, this knowledge is fragmented
between scholars and users, is available in different formats –from quantitative to qualitative,
is dispersed in different knowledge sources (formal and informal), and is of varying degrees of
uncertainty. In Mexico, this is not an exception, both agriculture and oil industry have shaped
the interactions in all system’s components. We aimed to develop, validate and implement a
model to explore the complex interactions of food, society and ecosystem services in the state
of Tabasco, Mexico. Our research consisted of three main phases. First, the integration of a set
of sources of knowledge to develop an assessment model of interactions system: food,
stakeholders and ecosystem services. Second, the validation of the model considering three
main quality aspects –prediction power, accuracy and flexibility; Finally, the implementation
of the model to generate scenarios that permit decision-makers to be aware of the possible
outcomes, their main characteristics (e.g. cost-benefits, environmental) and their magnitude. In
this presentation, we describe the process used to integrate the set of knowledge to develop the
assessment model of system’s interactions. We summarize the reaction of the model and its
development process by the local stakeholders. The results highlight the potential of this
exploratory model to integrate inter- and transdisciplinary approaches and methods to have a
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better understanding of interactions every time more complex and to visualize reliably the
impacts of this dynamic.

Speed talk:

Biodiversity and statistical distribution of ecosystem services- How pollinator
diversity affects the probability distribution of pollination and of farm income
Yuki Henselek 1, Jochen Fründ 2, Alexandra-Maria Klein 3, Stefan Baumgärtner 1
1
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3
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2

Biodiversity can enhance ecosystem productivity and thus, the provision of ecosystem services;
and simultaneously provide insurance against the uncertain provision of ecosystem services.
For example food production depends partly on insect pollination. Many fruit producing farmers
rely solely on pollination services by the honey bee, although wild insect species are known to
be effective pollinators, too. We study how wild pollinators such as wild bees and hover flies
affect the probability distribution of pollination services and thus, of farm income. We study
almond orchards in California, using existing data about species-specific and weatherdependent flower visits (Klein et al. 2012). Our study is novel and innovative as we use an
interdisciplinary approach by combining ecological and economic data with statistical methods
to obtain a large-scale income probability distribution from small-scale experimental data. This
is important as there are currently no other reliable upscaling methods for experimental data.
Our statistical model assumes a compound distribution including different underlying
distributions for the flower visits per branch and of the different pollinators. This yields
pollinator dependent pollination probability distributions for an entire season and an entire tree.
Using agronomic and economic data, we convert this pollination probability distribution into
an income probability distribution. We analyze this distribution in terms of its statistical
moments, namely its mean, standard deviation/coefficient of variation and skewness. Thus, we
analyse the effects of pollinator diversity on the expected income and income risk for farmers.
Preliminary results indicate that wild pollinators lead to an increase in mean farm income and
the standard deviation of income, yet they may decrease the coefficient of variation, i.e.
normalized standard deviation. They can lead to a more left-skewed income distribution. With
these statistical effects and depending on the famer’s risk preferences, pollinator diversity can
be interpreted as an economic insurance.

Speed talk:

Interdisciplinary Frontiers in Ecosystem Services: Drawing on the Past to Shape
the Future
Marleen Schutter, Christina Hicks
Lancaster Environment Centre, Lancaster University, Lancaster, United Kingdom

Ecosystem services are the co-products of human society and ecosystems, thereby through a
social-ecological systems lens ecosystem services link human wellbeing with ecosystem
functioning. Consequently, the ecosystem services concept is and should be interdisciplinary,
serving as a boundary concept linking different fields of research. The field of ecosystem
services research has grown exponentially over the past three decades, with over 2,500
publications in 2016 alone, involving many different disciplines. However, for ecosystem
services research to be truly interdisciplinary, different fields must work together, to integrate
theory and insight,, that builds on core concepts from each field, to develop robust and new
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common understandings. Here we present an ecosystem services citation analysis that a)
identifies interdisciplinary networks; b) within each interdisciplinary network, identifies
influential authors and seminal pieces; c) examines the emergence and persistence of key
concepts through time; and d) shows gaps and opportunities for more interdisciplinary research.
We extracted data from 4,375 articles published between 1983 and 2016 with ‘ecosystem
services’ mentioned in the title, abstract, or key words to construct a citation network based on
disciplinary research field. Though ecosystem services research is interdisciplinary, integration
is dominated by certain disciplines; however novel interdisciplinary networks are emerging that
a embed a new set of ideas and authors into ecosystem services research. The emergence of key
concepts through time evidences novel multidisciplinary methods and describes research
frontiers. In doing so, we provide an overview of the current state of, and developments in,
interdisciplinary research on ecosystem services, establishing interdisciplinary frontiers in
ecosystem services.

Speed talk:

Unpacking ecosystem service bundles: key considerations for the assessment of
ecosystem service bundles
Megan Meacham
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

Ecosystem service bundles is a useful concept for understanding the social-ecological dynamics
of ecosystem services. Social-ecological interactions have been shown to generate interrelated
suites of ecosystem services that are clustered across landscapes. Specific ecosystem
architectures related to specific sets of social systems produce reoccurring sets of ecosystem
services, suggesting that ecosystem services analysis might be simplified, rather than
complicated, by considering ecosystem services bundles. Given the potential utility of the
concept of ecosystem services bundles, as well as the recent surge in interest, it is timely to take
stock and reflect on what has been achieved to date, as well as what critical gaps in our
understanding remain. Hence, in this paper, we 1) examine how ecosystem service bundles have
been investigated in different studies; 2) reflect on the strengths and weaknesses of existing
work on ecosystem service bundles; and 3) highlight key issues that are critical for learning
across cases. We first provide a brief overview of existing approaches to studying ecosystem
service bundles. We then synthesise four conceptual themes relevant to improving future
research on ecosystem service bundles -- namely 1) the chain of production, 2) unit of analysis,
3) scale, and 4) drivers and mechanisms. We conclude by outlining priorities for future research.
This work is a product of the Programme on Ecosystem Change and Society (PECS) working
group, Social-ecological dynamics of ecosystem services.

Monday, 21 August - Room 21 (30) - 14:50 - 15:30
Modeling/IT/games for policy support
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Ingo Fetzer

Speed talk:
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Finding Politically Feasible Conservation Strategies: The Case of Wildlife
Trafficking
Timothy Haas 1, Sam Ferreira 2
1
2
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South Africa National Parks, Skukuza, South Africa

Conservation managers work within a political-ecological system when they develop and
attempt to implement a conservation plan that is designed to meet particular conservation goals.
We develop a decision support tool that can identify a conservation strategy for a managed
wildlife population that is both sustainable and politically feasible. We build, fit, and use our
tool on the case of rhino horn trafficking between South Africa and Asia. As part of our tool,
we build a simulation model composed of interacting influence diagrams (bayesian belief
networks with decision nodes) that model the decision making process of each group (agent).
These groups include poachers, trafficking middlemen, Asian rhino horn consumers, and antipoaching units. Rhino population dynamics is captured with an individual-based model derived
from ecological theory that explicitly tracks through time every rhino in South Africa (about
10,000 animals). This interacting political-ecological model is statistically fitted using
minimum simulated Hellinger distance to observations on group actions and data on rhino
abundance. This fitted model is then used to compute a politically feasible conservation strategy
by finding parameter values that characterize group belief systems that are minimally different
than the statistically estimated values but for which the decisions made by these groups are
altered just enough to cause the wildlife population to be sustainable.

Speed talk:

Serious gaming as a science-policy interface for collaborative policy processes –
the case of soil subsidence in Dutch peatlands
Henk van Hardeveld 1, 2, Peter Driessen 1, Paul Schot 1, Martin Wassen 1
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2
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Around the world many peatlands are managed unsustainably. Drainage of the peat causes soil
subsidence and a range of negative societal impacts. Collaborative policy processes are
increasingly advocated to enhance support for more sustainable management strategies. To
prevent negotiated nonsense, these policy processes must use impact assessment models that
simulate the interrelated dynamics of water management and soil subsidence, and determine the
spatial and temporal range of societal impacts. We took up the challenge to design a sciencepolicy interface that meets these requirements and is suited to engage stakeholders to debate
and understand the results. First, we used quantitative models to explicitly assess the spatial and
temporal physical effects of management strategies in Dutch peatlands. Second, we employed
Cost-Benefit Analysis as a platform for collecting, organizing and discussing information. We
made several modifications and expansions to Cost-Benefit Analysis that can increase
stakeholders’ capacity to understand the complexities of social-ecological systems and their
ability to explore its potentialities. Third, we used the quantitative models and modified CostBenefit Analysis approach to design a multi-player serious game that allows stakeholders to
collaboratively evaluate potentially viable management strategies. We tested the serious game
on nine occasions with over 100 stakeholders, using video analysis and semi-structured
interviews to assess its added value. The participants regarded the serious game as very well
suited to increase understanding of social-ecological interactions in peatlands, and to support
collaborative processes to design management strategies. We find the results relevant for
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improving stakeholders’ awareness of long-term impacts of management strategies, and making
negotiation processes on goals, means, and possible future pathways more transparent, for
peatlands and other social-ecological systems alike.

Speed talk:

Resilience planning for sea level rise adaptation: using advanced visualization
techniques and participatory methods
Tugce Conger
Institute for Resources, Environment and Sustainability (IRES), University of British Columbia (UBC),
Vancouver, Canada

Coastal communities are often vulnerable to various hazards and impacts of climate change
because of the combined results of human action and inaction. Addressing this vulnerability and
building resilience in local government scale requires two often overlooked components. First,
it requires an enhanced understanding of the complex data on climate change and hazard
impacts by local practitioners and residents. Here, visually presented information plays an
important role to create a more meaningful way of communication in such complex issues
because it increases perceiving information and forming responses by recipients. Advanced
tools such as 3D and 4D (3D + temporal dimension) visualizations communicate spatial,
temporal, structural and conceptual relationships in ways that are easier to comprehend;
therefore, contribute in learning processes. Second, it requires an increased and active
involvement of people who are impacted by these events, in various steps of the planning
processes. The integration of key stakeholders early and often in the planning processes helps
identification of culturally appropriate and socially valuable inputs, reduces conflict, and
generates trust and commitment. This case study research on the sea level rise adaptation
planning of a coastal community in British Columbia, Canada investigates the role of advanced
visualization techniques and participatory methods in a resilience-planning project framework.
This presentation will (1) highlight the use of some of the emerging advanced tools in
communicating climate change and hazard impacts on coastal areas and the participatory
processes implemented in the research, (2) present the results of the research on the
effectiveness of the advanced visualization tools and participatory processes, and (3) discuss
the outcomes and lessons learned.

Speed talk:

Collaborative Modeling as a Transdisciplinary Approach to Social-ecological
Systems Research
Jesse Abrams, Heidi Huber-Stearns, Cassandra Moseley
University of Oregon, Eugene, United States

Advancing frontiers in social-ecological systems research requires improving our ability to
tackle problems with transdisciplinary science. While interdisciplinary approaches help us
address social-ecological problems facing the Anthropocene, they maintain divisions between
scholarly expertise, as knowledge production is typically limited to the transfer of information
from one discipline to another rather than intentionally operating as a collective objective. A
movement towards a more transdisciplinary agenda can generate nuanced insights into socialecological systems by capturing more of the system complexity and creating new intellectual
spaces for examining system resilience. Agent-based models of social-ecological systems offer
a mechanism for facilitating this transdisciplinary agenda. When such models are built in
collaboration, they allow scientists to contribute their unique expertise on individual and
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collective behaviors while operating outside their discipline. Meanwhile, the collaborative
model-building exercise pushes scientists to understand the complexities of the overall
problems of social and ecological communities rather than only focusing on components related
to their discipline. This presentation will describe how agent-based modeling aids
transdisciplinary research in social-ecological systems. Using model development and
simulation as the means for interaction, we demonstrate how issues of scale, connectivity, and
feedbacks can be better understood and communicated between scientists, and how potential
new spaces of inquiry can be produced. In this sense, we conceptualize the model as an object
of collaboration, rather than simply a research product. We demonstrate this concept with a
project that examines the cross-scale climate and governance dynamics of large-scale forest
insect disturbances in western North America in which we integrate qualitative data and
simulation modeling. We aim to show how transcending aspects of our project from an interto transdisciplinary approach has enhanced our ability to engage in team science for addressing
problems related to social-ecological systems.

Speed talk:

Developing and testing Participatory Results Chain Logic Modelling (PaReCLM)
for understanding the effectiveness of catchment interventions to provide multiple
benefits
Kit (C.J.A) Macleod, Richard Hewitt
James Hutton Institute, Aberdeen, United Kingdom

There is a need to integrate scientific and local knowledge in transdisciplinary stakeholder
processes to improve understanding of landscape scale catchment interventions to target
multiple benefits, including regulatory targets. This requires combining existing natural
resource management approaches with advances in digital technologies to aid the co-creation
of knowledge on catchment interventions to provide benefits to a wide range of stakeholders:
including land managers, water utilities, and environmental policy makers and regulators. In
this research we are building on work initiated by Holling et al. over 40 years ago on facilitated
environmental modelling processes, and more recently the use of Conservation Measures
Partnership Open Standards for adaptive management that includes results chain logic
modelling. Outcome or results chain based logic modelling is increasingly used by leading
conservation organisations e.g. The Nature Conservancy, and World Wildlife Fund for Nature.
Logic modelling can be useful when designing and/or evaluating a wide range of interventions,
ranging from broad policies to programmes and specific projects. Logic models are simply
graphical descriptions of how interventions are perceived to lead to desired outcomes. Logic
modelling has the potential to improve the connections between science and management across
different policy areas e.g. agriculture and water, on the ‘intervention logic’ of the effectiveness
of interventions. The focus of this research is on improving knowledge about landscape scale
effectiveness of rural catchment interventions, e.g. those funded through EU rural development
programmes and WFD programmes of measures, to deliver multiple benefits including
regulatory targets. In this paper we provide an overview of logic modelling and its potential for
engaging research and non-research stakeholders on improving problematic catchment
situations, and the development and initial testing of our innovative approach to catchment
systems human-environment interactions.
Speed talk:
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How do we decide what to do with dams? Dynamic Design Planning (DDP) to
shape collaboration for sustainability science
Bridie McGreavy 1, Tyler Quiring 1, Samuel Roy 1, Karen A. Wilson 2, Simone Souza 3, David
Hart 1
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Deciding what to do with dams is an increasingly pressing challenge of the Anthropocene. In
the New England Sustainability Consortium, we focus on this challenge in the northeastern US
where there are more than 14,000 dams, many of which are aging or obsolete and where 50 are
eligible for federal relicensing in the next decade. Making decisions about dams requires the
evaluation of tradeoffs and values for fish passage, community identity, hydropower, social
justice, flood storage, and more. Focusing on communication in sustainability science can
support interdisciplinary social-ecological systems research to evaluate tradeoffs and values and
advance social, technical, and policy solutions. We developed Dynamic Design Planning (DDP)
as a unique model for studying and shaping communication and collaboration practices within
sustainability science. Drawing from rhetoric, environmental communication, and systems
approaches to organizations, DDP combines formal interviews and surveys with creative
activities such as collaborative storymaking. We describe three core assumptions in DDP,
including that (1) collaboration is a shared commitment within the entire organization; (2)
mixed methods approaches can provide real-time information about needs, preferences, and
experiences within organizations as they form; and (3) the design of this model is pragmatic
and emergent, forming in response to needs and problems as the organization develops. We
share research insights from interviews (n=14) and a quantitative survey (n=67) paired with
tailored approaches such as Integration Mapping, Transmedia Storymaking, and Collaboration
Show and Tells. We describe how the DDP is helping us create a learning organization to link
science with decision making and we also identify how tensions within our collaboration, such
as perspectives about leadership, stakeholder priorities, dam sites, and use of communication
technologies, are shaping our work. We conclude by discussing the utility of this model for
bringing interdisciplinary perspectives to bear on addressing complex sustainability challenges.

Monday, 21 August - Room 35/36 (72) - 14:50 - 15:30
Traps and Regime shifts
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Daniel Ospina

Speed talk:

Dynamics of Water-related Poverty Trap: Stochastic Modelling of the Interplay
between Economic Growth and Water Security
Razi Sheikholeslami, Saman Razavi

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
Global Institute for Water Security, School of Environment and Sustainability, University of
Saskatchewan, Saskatoon, Canada

The Anthropocene is typically characterized by rapid evolution of societies and urban
development, which drive the rising demand for economic growth and the growing need for
large quantities of water with high quality. Consequently, the dynamics of economies and water
security are linked: economic growth influences water security by increasing water demand (for
industrial and agricultural uses) and declining water quality because of conditions resulting
from urbanization and industrialization in emerging economies. The level of water security and
water-related investment, in turn, may influence directly (or indirectly) economic growth
through water-related hazard losses (e.g., damage to crops and infrastructure) and human wellbeing (e.g., water-related illnesses). Additionally, other stresses such as climate and land use
change contribute to growing water-related risks through changing water availability and
variability, which have required on-going investment to achieve sustainable water security. In
this study, we present a minimal stochastic model to understand the general mechanisms that
govern dynamics of the water-related investment and economic growth. The resulting model is
a system of stochastic differential equations with two stable states (i.e., economic development
and poverty trap). Particularly, we compare deterministic and stochastic simulations in the
context of water-related poverty trap. Our findings suggest that breaking a poverty trap in the
deterministic model requires a substantial change in the initial conditions beyond a threshold.
However, in the stochastic model there is always some probability that a system can escape a
poverty trap. These probabilities vary according to the location in the state space. The proposed
model serves as an example of how coupled models of human and water systems can facilitate
a deeper understanding of poverty dynamics and provide useful recommendations for policy
makers by answering questions like, what is the quickest, or most likely path from the poverty
trap to the economic development?
Speed talk:

Modelling critical transitions in flood-prone housing markets under climate
change
Koen de Koning, Tatiana Filatova
University of Twente, Enschede, Netherlands

Climate change imposes severe consequences for urban development in hazard-prone coastal
and delta areas. The issue is complicated by the fact that disaster risk is spatially correlated with
rich environmental and urban amenities of those locations. They drive population clustering and
growth of property values in hazard-prone areas, rapidly increasing exposure and vulnerability.
Individual preferences for locations play a crucial role in the formation of spatial patterns in
urban land markets. Yet, increasing climate-related risks may alter choices of individual
economic agents, which enforces the potential for critical transitions from the bottom-up. In
complex systems, changes in individual expectations driven by new information and emotions
could lead to major abrupt shifts in the aggregated market dynamics. Modeling abrupt changes
in economic systems, and consequently socio-ecological regime shifts, is a major scientific
challenge. Traditional economic models are often based on equilibria and designed to tackle
marginal changes only. We address the methodological challenge of studying non-marginal
abrupt land-use transitions by incorporating adaptive expectations about land market dynamics
into a spatial agent-based model (ABM). We build upon previous research on agent-based
modeling of urban land markets, and make a step forward towards empirical modeling by using
actual hedonic analysis and spatial data for a flood-prone area in North Carolina, USA. In our
ABM heterogeneous household agents (buyers and sellers) exchange heterogeneous spatial
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goods (houses) via simulated bilateral market interactions with decentralized price
determination. Risk perception related to floods plays a central role in the agent’s decision
making. An agent adapts its housing utility and expectations about property prices on the bases
of new information and social learning in areas with increasing climate-driven hazard
probabilities. The methodology of agent-based simulations can be used in any complex adaptive
system which is prone to critical transitions driven by behavioural changes on the individual
level.

Speed talk:

Resilience offers escape from trapped thinking on poverty alleviation
Steven Lade 1, 2, Jamila Haider 1, Maja Schlüter 1, Gustav Engström 3
1

Stockholm Resilience Centre Stockholm University, Stockholm, Sweden
Fenner School of Environment and Society The Australian National University, Canberra, Australia
3
The Beijer Institute of Ecological Economics The Royal Swedish Academy of Science, Stockholm,
Sweden
2

The poverty trap concept strongly influences current research and policy on poverty alleviation.
Financial or technological inputs intended to ‘push’ the rural poor out of a poverty trap have
had many successes, but have also failed unexpectedly with serious ecological and social
consequences that can reinforce poverty. Here, we show that an approach based on resilience
thinking can help to (i) understand how these failures emerge from the complex relationships
between humans and the ecosystems on which they depend, and (ii) navigate diverse poverty
alleviation strategies, such as transformative change, that may instead be required. First, we
review commonly observed or assumed social-ecological relationships in rural development
contexts, focusing on economic, biophysical, and cultural aspects of poverty. Second, we
develop a classification of poverty alleviation strategies using insights from resilience research
on social-ecological change. Using these advances, we develop stylized, multidimensional
poverty trap models which show that: (a) interventions that ignore nature and culture can
reinforce poverty, particularly in agrobiodiverse contexts; (b) transformative change can instead
open new pathways for poverty alleviation; but (c) asset inputs may be effective in other
contexts, for example where resource degradation and poverty are tightly interlinked. Our
model-based approach and insights offer a systematic way to investigate consequences of the
causal mechanisms that characterize poverty traps in different social-ecological contexts and to
identify appropriate strategies for rural development challenges.

Speed talk:

Quantifying long-term, continental-scale changes in ecological resilience
Caleb Roberts 1, 2, Craig Allen 2, 4, David Angeler 3, Jessica Burnett 2, 4, Dirac Twidwell 1
1

University of Nebraska, Department of Agronomy & Horticulture, Lincoln, United States
United States Geological Survey Nebraska Cooperative Fish and Wildlife Research Unit, Lincoln,
United States
3
Swedish University of Agricultural Sciences, Department of Aquatic Sciences and Assessment,
Uppsala, Sweden
4
University of Nebraska, School of Natural Resources, Lincoln, United States
2

A hallmark of the Anthropocene may be increasing frequency and scale of regime shifts, caused
by human domination of ecological processes and the erosion of resilience in many systems.
Therefore, it is increasingly necessary to quantify ecological resilience, and changes therein, to
inform policy and prioritize management. Discontinuity analysis has recently emerged as a
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robust metric for quantifying ecological resilience in both social and ecological communities,
to assess functionality across scales, and as an early warning indicator. However, studies have
focused on single-systems or case-study approaches to analyzing resilience. We provide the
first long-term, continental-scale estimates of changes in the distribution of function and crossscale structure of ecological communities within North America, which collectively allows for
changes in resilience to be measured. We use the North American Breeding Bird Survey, a longstanding annual survey of breeding birds in North America including boreal forest, wet and arid
grassland, mountain, and coastal ecoregions. We assessed changes in the number of scales
(discontinuities in bird community body mass), functional diversity and redundancy within and
across scales, species richness, and species turnover across distinct ecoregions within North
America. Bird community resilience differed amongst ecoregions over a 45 year period.
Ecoregions with relatively high resilience (i.e. many body mass aggregations, high functional
diversity and redundancy, high species richness) experienced less variability, lower magnitudes
of species turnover, and retained more similar cross-scale structure over time than ecoregions
with lower resilience. Species richness strongly positively correlated with cross-scale functional
diversity and cross-scale functional redundancy and weakly positively correlated with number
of body mass aggregations. Our study demonstrates the ability of discontinuities and cross-scale
functional structure metrics to provide comparable estimates of resilience within and across
complex systems. We discuss how quantifying relative differences in resilience among
ecoregions can enhance estimates of vulnerability to ecological and anthropogenic disturbance.
Speed talk:

An Approach for Managing Social-ecological Systems for Nearshore Tropical
Fisheries
Kendra Karr 1, Rod Fujita 1, Andrew Hutson 2
1
2

Environmental Defense Fund, San Francisco, United States
Environmental Defense Fund, Raleigh, United States

Maintaining social and ecological conditions that result in resilient socio-ecological systems
that sustain the production of desired levels of ecosystem goods and services is increasingly
important. Since social and environmental objectives vary widely between social-ecological
systems, these conditions are generally context-dependent. However, there seem to be some
questions that must be answered no matter what the context: for example, how many living and
non-living resources can be removed from an ecosystem without reducing subsequent yield or
altering other ecosystem services? What are the main drivers of system status, and what tradeoffs arise when attempting to achieve multiple objectives that entail the production of multiple
ecosystem services? One approach to achieving system resilience and maintaining the
production of a portfolio of ecosystem services in nearshore coral reefs is based on the
observation that coral reefs exhibit non-linear responses to drivers. So, the switchpoints between
desirable and less desirable ecosystem states could be used to identify targets and limits that
would in turn drive management actions aimed at maintaining states that generate the desired
portfolio of ecosystem goods and services. Using existing large data sets on ecosystem state
metrics and driver levels, statistical relationships between drivers and metrics have been
identified, including the driver levels that are associated with non-linear changes among
ecosystem states. If experimental and modeling studies suggest plausible mechanisms that could
give rise to these statistical relationships between drivers and state metrics, then they can be
used to generate “rules of thumb” for resource managers. Quantified switchpoints can be used
to define management targets and limits, driving adaptive management (based on frequent
monitoring of metrics and drivers, with appropriate control rules) which moves the system
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toward targets and away from limits over time, resulting in the production of multiple ecosystem
services and holistic sustainability.

Speed talk:

Social-ecological regime shifts and the multi-directionality of drivers in coastalmarine systems
Prateep Nayak 1, Derek Armitage 2
1

University of Waterloo, Faculty of Environment, School of Environment, Enterprise and
Development, Waterloo, Canada
2
Faculty of Environment, School of Environment, Resources and Sustainability, University of
Waterloo, Waterloo, Canada

Social-ecological regime shifts are abrupt, long-term and significant changes in linked systems
of people and nature with uncertain implications for ecosystem services and human wellbeing.
They are difficult to predict because of an absence of early warning signals. Regime shifts may
emerge slowly and imperceptibly, implying that the transition between system states may be
easy to miss. We highlight the role of drivers in anticipating, navigating and averting regime
shifts in coastal-marine systems. Drivers are initiators of social-ecological change and also
responsible for its impacts. We illustrate here how a better understanding of multi-directional
internal and external drivers, operating at multiple scales, may help to determine when and how
coastal-marine systems approach thresholds and become vulnerable to abrupt change. We
assess in particular the source, movement, scale, synergistic influence, and their sequence of
action as fundamental attributes of drivers causing regime shifts in coastal-marine systems.
These attributes offer an analytical framework to better understand where, how and when a
driver can influence a social-ecological system, and with what consequences. Such detailed
understanding of drivers has important implications for management of regime shifts through
time and space.

Monday, 21 August - Room 24/25 (70) - 14:50 - 15:30
Food, Agriculture and Resilience
Cross-cutting perspectives on resilience
Chair/s: Maria Schultz

Speed talk:

Promoting trees at the oil palm frontier: experimental evidence from Indonesia.
Meike Wollni, Miriam Romero
Georg-August-University Göttingen, Göttingen, Germany

Oil palms are expanding rapidly in Sumatra, Indonesia. Initially driven by large-scale
plantations, the crop is now increasingly adopted by small-scale farmers due to its high
profitability. Numerous studies have documented the negative environmental effects associated
with the conversion of forests and formerly diverse agricultural landscapes into oil palm
monocultures. The current study addresses the question of how the adoption of native trees can
be promoted among small-scale oil palm farmers in Sumatra. Using a randomized controlled
trial, we investigate the effects of informational and structural interventions on farmers’
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perceptions and adoption of native trees. Informational interventions are based on the
assumption that farmers lack knowledge on the benefits of the new technology. Structural
interventions assume that farmers face structural barriers, such as missing markets for seed
material that prevent adoption. We implemented two treatments: (1) an information campaign
and (2) an additional provision of saplings to overcome missing markets for seed material. The
information campaign consists of an extension session during which a movie was screened that
shows the benefits of native trees, features positive experiences of other farmers (role model
approach), and explains how trees should be planted and maintained. In the structural
intervention, each participant of the extension session was also provided with a selection of six
native saplings. Our study covers 36 randomly selected oil palm growing villages, of which 12
were randomly assigned to receive the information campaign only and 12 to receive both the
information campaign and the structural intervention. Survey data from 820 households was
collected before and after the intervention. Here we propose to present preliminary results of
the impact of our intervention on environmental concern, subjective expectations regarding tree
planting and tree survival, perceptions of ecosystem services provided by native trees, stated
demand for saplings, and intention to plant native trees.

Speed talk:

Livelihoods strategies and resilience of family farmers in Amazon frontier of
Mato Grosso
Camila Horiye Rodrigues 1, Wendy Lin Bartels 1, Alexandre de Azevedo Olival 2, 3
1

University of Florida, Gainesville, United States
Universidade do Estado de Mato Grosso, Alta Floresta, Brazil
3
Instituto Ouro Verde, Alta Floresta, Brazil
2

Many studies have indicated that the 21 century is a period of changes. Within this dynamic
context, disputes for access to and control of natural resources are likely to increase, resulting
in exacerbated contestation over the development of rural development strategies. Our study
goal is to understand the personal, socioeconomic, political and ecological environment – social
ecological systems - that determine family farmers livelihood strategies across four
municipalities situated along the Amazon frontier of Mato Grosso, Brazil. Furthermore, we
analyze these strategies in terms of how much they impact farmers’ resilience, using indicators
such as flexibility, knowledge and social capital. This research provides a baseline to develop
more assertive interventions that could strengthen family agriculture in the region, either by
public institutions and policies or non-governmental organizations. The data collected shows
different results in the municipalities related to the time of occupation and existing institutions.
Despite a rise in off-farm work among family farmers, the majority still depend on natural
resource-based livelihoods, especially livestock. Nevertheless, production for family’s
subsistence alone has become less prevalent . An emerging trend suggests that as income
diversity and specialization grow – in which calves became more prevalent – the production
diversity of the farming system and labor drop. These strategies of land use are related with
different levels of social organization, institutional interactions and resource availability. The
degree of reliability of these strategies, considering future uncertainties, will be discussed.
Speed talk:

Challenges and success factors to enhancing rural community resilience to
drought- Case study of Bugesera in Rwanda
Lazare Nzeyimana
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By 2025, 1.8 billion people will be living in regions with absolute water scarcity and a twothird of population could be living under water stress. At the global scale, agriculture is by far
the most important water user and, the need for new approaches to managing those resources is
becoming more pressing. In Sub-Saharan Africa, small-scale rain-fed farming is the main
livelihood source. To increase drought resilience, there are some commendable efforts in
promoting community-based soil and water conservation by governments and development
organizations. Droughts normally make their entrance quite slowly and signs should be possible
to see earlier – e.g. from signs in nature, seasonal forecasts or from just comparing monitored
soil moisture or other factors against the typical development during a year. But if we have early
warnings and water conservations systems like that – how can that information and knowledge
be used on local, regional and national level? What is missing to engage rural communities to
become drought resilient by developing long-term planning based on future scenarios? Many
successful cases of rainwater harvesting documented in Ethiopia, Kenya, Tanzania and Burkina
Faso describe the technical management of water conservation, but little is mentioned on their
failures. In Bugesera district, water ponds were introduced to improve living conditions by
insuring food security. This case study is analyzing the knowledge gaps in addressing the
challenges related to building resilience to drought with focus on water management and other
capitals. The challenges to overcome in order to increase resilience to drought with
consideration to multi-level actions are highlighted.
Speed talk:

Is food security and sovereignty influenced by informal labor sharing among
smallholders?
Arvid Bergsten
Leuphana University Lüneburg, Lüneburg, Germany

There is a growing interest of informal ways of communal economic organization that includes
sharing and helping among individuals. The purposes for such arrangements may be eg a more
fair and efficient utilization of labor and natural resources, to strengthen social capital, or to
avoid conventional markets or government involvement. While often proposed as a novel
approach, sharing already exists in many traditional forms in developing countries. This
presentation looks at sharing in the form of traditional institutions for informal collaboration in
farm management among smallholders in southwestern Ethiopia, for whom food insecurity and
human-wildlife conflicts are major concerns. We interviewed 183 farmers about four types of
informal sharing of land and especially labor, in which farmers cooperate eg to help with each
others’ crops, and to mitigate and share crop losses by jointly cultivating and guarding. We test
whether these collective solutions increase households’ food security, their diversity of crops
grown, and their ability to make sovereign crop choices. We ask: what are the social and
economic reasons and costs for participating versus for opting out? How do individual
preferences, group dynamics, and governments interests in concert influence the food security,
diversity and sovereignty? Is the prospect for mobilizing cooperative labor contingent on an
individual's attributes such as wealth and gender? We explain the trends and geographic
diversity in informal labor sharing in terms of government policy and local culture, and we
discuss the broader impact on community cohesion and social life. Also, we suggest policy for
how to promote the factors that support some of the essential elements in well-functioning laborsharing institutions. The talk will finish by discussing how our concepts and findings translate
to other countries, and to the current interest (in the global north) in a sharing economy.
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Speed talk:

Viewing water and sanitation systems through a SES lens to strengthen
community resilience
Sarah Dickin, Linus Dagerskog
Stockholm Environment Institute, Stockholm, Sweden

While often seen as a public health challenge, water and sanitation systems have overlooked
potential to be explored through a social-ecological systems framing. We apply this thinking to
a case study in Burkina Faso, where ecological sanitation systems have been promoted in rural
areas to meet people’s sanitation needs while contributing to food security through agricultural
inputs. Key informant interviews and a survey of 520 households in 44 villages were conducted
to assess the sustainability of ecological sanitation systems several years after implementation.
Observation of latrines indicated regular use at around 74% of households, a large increase as
68% of surveyed households reported previously practicing open defecation. However, use was
lower among subgroups such as women, children and elderly who face socio-cultural and
physical barriers to use. Fertilizer was selected as the primary reason for acquiring the latrine
because of its positive impact on crop production and soil quality. Agricultural training, which
is critical to promote safe and effective reuse of waste material, was provided to differing
degrees, which likely impacted the sustainability of reuse activities in some communities. The
findings demonstrate how ecological sanitation can play an important role in resource-poor
contexts where agricultural inputs are needed, and may constitute a larger motivation for
adopting and sustaining use of a sanitation system than health gains. The study also highlights
the complex interplay between human health and biophysical, social, and economic
environments and resources, emphasizing the need for further research to examine these
interactions. Such understanding that frames sanitation within broader sustainability science has
the potential to strengthen community resilience in variable climate conditions through
reductions in environmental degradation and improved health and food security.

Monday, 21 August - Room 23 (30) - 14:50 - 15:30
Emergent urban governance
Multi-level governance and biosphere stewardship
Chair/s: Lan Wang-Erlandsson

Speed talk:

Stewardship of conservation areas that are novel ecosystems in the urbanized
landscape of Melbourne, Australia
Anna Backstrom, Sarah Bekessy, Georgia Garrard
RMIT University, Melbourne, Australia

Increasing prevalence of novel ecosystems has emerged with the Anthropocene. For this reason,
novel ecosystems are integral to conservation reserve systems in the Australian urbanized
landscape. Stewardship of these conservation reserves is currently dominated by a traditional
conservation paradigm of restoration to historic (pre-European) ecological vegetation class
benchmarks. This conservation paradigm, when applied to novel ecosystems, commonly results
in high-cost and poorly successful management strategies. A greater understanding of the
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decision context for novel ecosystems is required to improve management outcomes. Questions
remain about the acceptability of novelty as a benchmark that cannot be answered by
reductionist science alone. Conceptualization of novel ecosystems and environmental
management decisions is a deeply social process. Decision frameworks for determining when
the novel ecosystem concept should be used as a management benchmark must consider what
is ecologically feasible and socially acceptable. This study explored what drivers determine
when ‘novel ecosystems’ are the acceptable management benchmark. A qualitative study was
done using semi-structured interviews with urban conservation area land stewards. Interviews
explored beliefs about biodiversity conservation; perceptions of novel ecosystems; and
understandings of mechanisms and processes underpinning conservation management
strategies. Results revealed seven themes as strongly influencing management decisions for
novel ecosystems: 1) positive views on native ecology; 2) a nuanced understanding of
ecological processes; 3) historical site legacies; 4) barriers to conservation work, e.g. resource
limitations; 5) implementation strategies, e.g. institutional capabilities; 6) community
perception; and 7) relative representation of ecological novelty. Furthermore, a substantive
theory emerged: that novelty is acceptable when it contributes to ecological diversity.
Participants highlighted the centrality of people to current decision frameworks while stressing
the complexities and differentiated perspectives that determine site specific management
strategies. Although the intrinsic value of native ecosystems was emphasized, this study
reinforced how novelty in ecosystems can contribute positively to biodiversity conservation in
urbanized areas.

Speed talk:

Climate-adaptive planning for coastal cities in post-conflict Angola
Allan Cain
Director Development Workshop Angola Visiting Professor - University of Ottawa, Luanda, Canada

Angola´s civil war resulted in the migration of populations into environmentally risky coastal
areas that are most vulnerable to climate change. 5-10% of coastal populations live in areas
where their homes are in danger of flooding and erosion. 37% of urban homes are in areas where
environmental diseases such as malaria, diarrhea and cholera are endemic. Almost 50% of
families living in coastal cities do not have piped water in their homes. Because of the war’s
30-year climate information gap, the project explored alternative resources for reconstructing
the lost data, including historical meteorological records, media and newspaper archives and
the memories of community elders. The IDRC supported project used participatory research
methods and satellite imagery to map areas and communities at risk. Remote sensing tools were
combined with on-the-ground household surveys and focus group discussions to validate the
data. Municipal administrations and the Urban Poverty Network (a civil society organization)
are key stakeholders and participated in the field work. Angola’s Ministry of Environment and
the National Institute of Water Resources are joint project partners and owners of the data. The
project produces mapped information in a form usable by urban planners. Data and findings are
being prepared for sharing in the public domain with academics and researchers to feed their
work on climate and environmental issues in Angola Databases and maps of populations at risk
produced by the research project provide urban planners with information they need to respond
and for regulating city growth. Adapting urban municipal plans to the impacts of climate
variability and change depends on evidence generated through participatory research. The
negative effects of climate variability and change on coastal cities has become evident. The
research project responded to the demand from planners and policymakers for up-dated risk
mapping and information to build more resistant cities.
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Speed talk:

Urban Case Study: Emergence and collaboration among stewardship-groups in
Greenpoint
Johanna Jelinek Boman
Stockholm Resilience Centre, Stockholm, Sweden

Civic engagement in stewardship of urban green space is increasingly acknowledged as an
important component of urban landscape and ecosystem functionality, in generating human
health and well-being, providing ecosystem services crucial for urban environments and their
populations, and as a potential means of reconnecting urban citizens to the biosphere. By
applying a social-ecological systems perspective to stewardship in cities, recent research
proposes that urban environmental stewardship provides a remedy to fragmentation in urban
settings, where nature is often homogenous and fragmented. There is still a lack in knowledge
on how stewardship develops in urban landscapes and how it may be nurtured and supported.
This paper addressed this gap by examining emergence of stewardship and the way that
stewardship-groups collaborate with each other and other groups and actors in their vicinity to
gain agency and power to influence their local environment. This case study of the network of
stewardship-groups in the neighborhood of Greenpoint in New York reveals a lot of overlaps
among the groups, where key individuals actively engaged in several groups at the same time
are shaping a core group of individuals in the neighborhood. Some other key findings highlights
the importance of connections to local politicians and their role in distributing information
between local population and the groups, that new kinds of cross scale institutional
arrangements can attract groups at city-wide levels to work in neighborhoods where they were
previously not engaged, extending the network and reach of the local network of groups, and
how advocacy and support are some of the most important resources shared between
stewardship-groups on a neighborhood level. The results from this study adds to existing
knowledge on urban environmental stewardship and could potentially help guide policy to
create institutional arrangements that enhances stewardship and yields its potential as innovative
force and community asset.
Speed talk:

Everyday forms of urban resilience
Hanna Ruszczyk
Durham University, Durham, United Kingdom

The ways urban residents in Nepal present their ‘resilience’ to everyday life and uncertain
futures (the Gorkha earthquake of 2015 and the change in local government status) is explored.
Urban residents have carved out mini eco systems on a localised area, a neighbourhood level,
that enable residents to not only exist and meet their everyday needs but at times to flourish and
consider the future. I argue that everyday forms of resilience are thriving through informal
groups that have been formed to engage with each other and with the non elected local
government. In south central Nepal, bordering India, Bharatpur is a city of 250,000 people, and
can be considered representative of where and how people live in rapidly urbanising Asia.
Bharatpur is an ordinary city (Robinson, 2006) similar to where most urban dwellers live – cities
with issues such as significant inward migration, insecure income, rapidly reconfiguring social
networks, lack of regular electricity provision and a lack of solid waste management facilities.
The tole level organisations (TLOs) are a critical form of urban governance that is evolving to
respond to urban social-ecological issues. They are not officially recognised by the government
but warrant notice by the government if the residents strive to be noticed, to be “in the light”.
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In an environment that historically has been structured against people based on caste and income
levels, the TLOs are a form of urban resilience where residents engage with and influence the
local government to address their perception of risk. An effective form of urban governance is
showcased through this policy of engaging in inclusive political and social partnerships with
the TLOs. People and local government are working for solutions leading to transformations
desired by urban residents.

Monday, 21 August - Room 26 (50) - 14:50 - 15:30
Social-ecological interactions shaping system identity
Multi-level governance and biosphere stewardship
Chair/s: Patrik Henriksson

Speed talk:

Path dependency in social-ecological systems: Swedish fisheries policy, subsidies,
and 100 years of over-fishing
Jonas Hentati-Sundberg 3, Katha Fryers Hellquist 2, Andreas Duit 3
1

Swedish University of Agricultural Sciences, Lysekil, Sweden
Stockholm Resilience Centre, Stockholm, Sweden
3
Stockholm University, Lysekil, Sweden
2

Path dependency has been put forward as theoretical explanation for persistent overexploitation
of natural resources, but clear empirical evidence is lacking. We explore the role of path
dependency in natural resource management by empirically studying a 100-year evolution of
Swedish fisheries. We rely on three main types of original longitudinal data collected for the
period 1914 - 2016: 1) fishery policy documents 2) subsidies granted to the fishing industry,
and, 3) catch and fishing fleet data. We uncover four pieces of evidence suggesting the existence
of a path dependent dynamic. First, despite increasing insights on the vulnerability of fish stocks
to overexploitation, national policy goals in relation to fisheries remained surprisingly constant,
continuously promoting incompatible goals of economic, social and environmental prosperity.
Second, the same policy instruments were used over long periods but was motivated differently
based on the prevailing economic situation in the fishing sector. Third, actor constellations
within the fisheries policy sub-system were remarkably stable over time, which suggest the
existence of an iron-triangle of fishing industry, regulatory agencies, and the ministry. Fourth,
neither political regime changes nor macro-economic variables (GPD, industry production)
could explain observed temporal variation in subsidy levels. We conclude that key policy actors
have formed an "iron triangle" and thereby managed to maintain status quo in the system despite
clear and ongoing degradation of the resource base. Substantial reform is needed to break the
reinforcing feedback of the iron triangle and create an incentives structure that promotes a
sustainable and resilient system trajectory.

Speed talk:

Multiple communities, one Reef: redefining community based on place
attachment in a connected world
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The concept of community is often employed in environmental policy to engage civil society
in stewardship, a crucial tenet of effective management. However, prevailing conceptualizations
based on residential location or resource use are limited with respect to their utility as surrogates
for communities of shared environment-related interests, and in particular, the localist
perspective they entail. Addressing contemporary sustainability challenges, which tend to be
characterized by transnational social and environmental interactions, urgently requires new
approaches to conceptualizing community that are compatible with our increasingly connected
world. We propose a novel framing for redefining community based on place attachment in the
context of Australia’s Great Barrier Reef (GBR), a World Heritage Area threatened by drivers
requiring management and political action at local to global scales. Using data on place
attachment from 5,404 respondents residing locally, nationally and internationally, we
identified four communities that each shared a type of attachment to the GBR and that,
importantly, spanned conventional location and use communities. Our results show that place
relations can transcend geographic and social boundaries, informing recurrent debates in the
literature over whether place attachment implies parochialism and how it is affected by
mobility. We suggest that adopting a place attachment framing to community not only provides
a means to capture the neglected non-material bonds people form with place, but could be
leveraged to foster transnational environmental stewardship, critical to advancing global
sustainability in our increasingly connected world.

Speed talk:

Drawing on ecosystem services thinking to highlight social interdependencies and
foster collective action
Cécile Barnaud
UMR Dynafor, INRA, Toulouse, France

Agroecological transition requires socio-technical innovations addressing ecological processes
occurring at the farm, but also at the landscape or territorial level. Such innovations imply the
coordination of multiple stakeholders through collaboration and collective action. However, a
frequent obstacle to the implementation of collective action is that people do not feel
interdependent with each other. This communication presents a framework which draws on
ecosystem services (ES) thinking to highlight social interdependencies among people and foster
collective action in agricultural socioecological systems. This is a collective proposition shared
by the members of a research project aimed at articulating ecosystem services and collective
action. Collective action in the field of natural resource management generally focuses on the
provision and sharing of clearly identified goods such as grasslands, forest products or irrigation
water. Compared to the notion of natural resources, the ES notion highlights additional, less
visible and more complex benefits such as pollination, insect pest control or water regulation.
ES thinking has therefore the potential to reveal implicit social interdependencies 1) among ES
beneficiaries, 2) among people contributing to the provision, preservation or degradation of ES,
and 3) between them and ES beneficiaries. Highlighting such social interdependencies, the ES
notion could therefore help to reflect on, foster and frame collective action in ways that take
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into account the complex (and fragile) ecological processes underlying human activities and
contribute to agroecological transition. In this communication, we first analyze the recent
contributions of social sciences in the ES literature. We discuss in particular the challenges and
opportunities in connecting the scientific fields of ES and collective action. We then present the
framework for analysis and action which explores social interdependencies through the ES lens.
We illustrate the proposed framework through case studies related to livestock farming and
reforestation in mountainous pastoral areas, and insect pest regulation at the landscape level in
a fruit tree production area.

Speed talk:

The Question of ‘Identity’ in Resilience Research. Considerations from a
Sociological Point of View
Benjamin Rampp
University Trier FB IV – Sociology Chair of General Sociology Research Unit “Resilience. Phases of
Societal Upheaval in Dialogue between Medieval Studies and Sociology”, Trier, Germany

In 2001, Carpenter et al. prominently identified the question „Resilience of What to What?“
(Carpenter et al. 2001) as a fundamental issue of resilience research. The question is of
particular interest because the definition of resilience as “the capacity of a system to absorb
disturbance and reorganize while undergoing change so as to still retain essentially the same
function, structure, identity, and feedbacks“ (Walker et al. 2004) takes this issue into account,
but does not analytically spell out what exactly is meant by the „function, structure, identity,
and feedbacks“, which need to be retained to be considered as resilient. This question of the
‘nucleus’ of a system is a complex one, which is true to social-ecological (cf. Cumming and
Collier 2005) as well as especially to social systems, where perceptions of ‘identity’ and its
manifestations are perhaps even more contingent and contested. In my presentation, I will
address the question of ‘identity’ in resilience research from a sociological point of view. In
doing so, I will emphasize the relevance of processes of social construction (cf. Berger and
Luckmann 1966) and discuss the meaning of societal self-observations and thus argue that it is
processes of identification instead of (a perhaps even static understanding of) identity which
need to be investigated to be able to analyze the resilience of social systems. Since these
processes of identification and the institutionalization, legitimization, and internalization (cf.
Berger and Luckmann 1966) of specific concepts of identity depend on social, temporal, and
spatial circumstances and are thus not ‘free-floating’, I will finally discuss the implications of
power and governance in this context. With this presentation, I aim to further the productive
and critical use of the concept of resilience as an analytical perspective on (non-linear) dynamics
and processes of adaptive change and transformation in the social sciences.

Speed talk:

Perceptions of multi-level governance of small scale irrigation systems on the
slopes of Mt. Kenya
Kurt Waldman 1, Shahzeen Attari 2, Tom Evans 3
1

Ostrom Workshop in Political Theory and Policy Analysis, Indiana University, Bloomington, United
States
2
School of Public and Environmental Affairs, Indiana University, Bloomington, United States
3
Department of Geography, Indiana University, Bloomington, United States

Much of the research on multi-level governance has focused on the governance structure and
the characteristics of institutions that facilitate management of natural resources. Little attention

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
has been given to decision-making and perceptions of multi-level governance from the
perspective of the household. In this presentation we examine the governance of small scale
irrigation systems derived from snowmelt on the slopes of Mt. Kenya, which are predominantly
used for production of the staple crop maize. We conduct household surveys with members of
community irrigation projects to understand their perceptions of the governance and distribution
of water within these systems during a period of very low rainfall. We also conduct interviews
with managers of the irrigation systems to understand how the irrigation systems function
during a water stressed period and given increased population growth. We also collect data on
irrigation schedules and governance at the watershed level. We estimate a multi-level model to
look at the role of irrigation in buffering against weather shocks with particular attention to
household satisfaction with water distribution and perceptions of the equity and satisfaction of
other members of their community water project. We find wide heterogeneity in terms of
household water access, flow rates, and perceptions of and satisfaction with their water project
governance. We characterize the extent to which the resource is distributed equitably during
drought and the extent to which it can provide a food security buffer and facilitate adaptation to
climate change. We unpack the behavioral dimensions of communal resource governance and
use at multiple scales and highlight the implications for sustainable management of the resource
in the future.

Speed talk:

From coping with risks to transformative adaptation: understanding the
resilience of swidden systems in Southeast Asia
Grace Wong 1, Moira Moeliono 1, Maria Brockhaus 2, Indah Waty 1, Thu Thuy Pham 1, Cynthia
Maharani 1
1
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3
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2

Farming households in developing countries have notoriously low and uncertain incomes
caused by factors such as insecure tenure, unpredictable weather, and changing market prices.
We examine the coping strategies of swidden farmers in Indonesia, Vietnam and Laos; whose
management of forest and agriculture mosaics within the swidden landscape has traditionally
been a land use practice that is well attuned to managing risks and involves a complex and
nested mix of communal and individual rights. However, misconceptions about swidden are
common, mainly attributed to lack of appreciation by governments for the value of ecosystem
service flows over the longer-term. Consequently, policies to restrict and convert swidden
systems and resettle swidden communities – coupled with dynamic migration patterns – have
had drastic and contrasting impacts on both landscape sustainability and livelihood resilience.
We applied mixed social science methods and collected data in the same swidden-dominant
regions in 2013 and 2016, to understand the patterns and types of shocks that affect livelihoods,
and the coping strategies used. We find that swidden farmers across all three countries apply
multiple adaptive practices to sustain their current livelihoods, by relying on kinship support
and communal networks and by frequently adapting use of swidden fields and fallows. We also
find evidence of transformative adaptation such as permanent conversion of swidden to
commercial cropping plots, facilitated by various policies in all three countries that support
individualized rights and commercial development through land allocation and neoliberal
approaches. Migration patterns are also changing from seasonal labor movements to movements
in pursuit of longer term economic opportunities, and remittance flows can have a strong
influence on land use. As swidden farmers navigate within the maze of changing policies and
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respond to sometimes conflicting signals of incentives and information, they are also exposed
to new external cross-scale risks that affect local socio-ecological resilience.

Monday, 21 August - Room 32 (30) - 14:50 - 15:30
Stewardship and protected areas
Multi-level governance and biosphere stewardship
Chair/s: Johan Enqvist

Speed talk:

A Global Sample to Exploring our Progress towards Equitably Managed
Protected Areas
Noelia Zafra-Calvo 1, 2, Eneko Garmendia 2, Nicole Gross-Camp 3, Ignacio Palomo 2, Unai Pascual
2
, Neil Burgess 1, 4
1
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of Copenhagen, Copenhagen, Denmark
2
Basque Centre for Climate Change (BC3), Edificio Sede Nº 1, Planta 1ª; Parque Científico de
UPV/EHU Barrio Sarriena s/n; 48940 Leioa, Bizkaia, Spain
3
School of International Development, University of East Anglia, NR47TJ Norwich, Norwich, United
Kingdom
4
UNEP-World Conservation Monitoring Centre, 219 Huntingdon Road, Cambridge CB3 0DL,
Cambridge, United Kingdom

Although Aichi Target 11 stressed that is essential to incorporate social equity in the
management of protected areas, still we do not have enough evidence in our progress towards
achieving this commitment. We asked to 241 protected areas managers, NGOs staff and
communities’ representatives their perception about 10 equity criteria defining equitably
managed protected areas. Our results show a global picture where it is necessary urgent action
to improve the participation of all stakeholders in decision-making processes about the
management of the site; as well as paying more attention to the ability to access to justice in the
resolution of conflicts and the recognition of rights, cultural identities and traditional
management practices of local stakeholders groups. Protected areas with sustainable use of
natural resources and shared governance perform relatively well in achieving social equity. We
suggest a focus on improving governance and recognition aspects of social equity for critical
improvements at site level and a mayor number of equity assessments for necessary advances
at global policy level.

Speed talk:

Using a network analysis approach for building resilience in social-ecological
systems
Kristine Maciejewski 1, Graeme Cumming 2, Oonsie Biggs 1
1
2

Stellenbosch University, Stellenbosch, South Africa
James Cook University, Cape Town, South Africa
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Protected areas play a fundamental role in protecting natural tracts of land, conserving
biodiversity and providing ecosystem services, essential to the functioning and maintenance of
life on earth. Even though protected areas share the same principle objectives and play a
fundamental role in contributing to human wellbeing, the management of ecosystem services
often lead to management conflicts, impacting the resilience of these social–ecological systems.
In this study, a network analysis approach was used to measure various social as well as
ecological components of two protected area networks which were related to the principles for
building resilience. Our results suggest that the resilience of protected areas relies on
establishing a well-connected dense protected area network that maintains high social and
ecological diversity within a polycentric governance with broad participation. These principles
were useful not only as an indicator of the resilience of these social-ecological systems to
disturbance but also helped identify which aspects of the network to focus on.

Speed talk:

A landscape approach for policy integration: improving multi-level governance
for the sustainable development of the Galapagos Islands
Eduardo Andres Pazmino Jaramillo
Griffith University, Brisbane, Australia
Instituto Ecuatoriano de Fomento al Talento Humano, Quito, Ecuador

Effective policy integration (PI) across and along multiple levels of governance is essential for
the accomplishment of sustainable goals. Because the success or failure of policies is ultimately
context dependent, successful examples of policy integration seeking sustainable goals which
are supported by both social and ecological theory cannot be easily transferred elsewhere. This
paper contributes to informing policy integration for achieving sustainable goals by focusing on
the social-ecological context of the Galapagos Islands, Ecuador. Achieving sustainable goals
through policy integration in this complex social-ecological system requires balancing the
conservation of Galapagos’ unique ecosystem with the pressures that population growth,
fishing, tourism, and all anthropogenic activities associated to these, exercise over the limited
natural resources. Additionally, given the uniqueness of Galapagos’ social-ecological system,
policy integration seeking the Islands sustainability is influenced by a raft of international,
national and regional agreements and regulatory frameworks, especially the Special Regime of
Galapagos (SRG). This study examines the extent to which the legal framework and the
associated planning instruments that support the functioning of the SRG meet the three PI
criteria: comprehensiveness (consideration of main factors), aggregation (overall wellbeing of
the system), and consistency (vertical and horizontal integration across policy levels). Results
show an overall low level of PI. Although public participation is granted throughout the legal
framework, decision-making power is concentrated at national level in sectorial ministries.
Moreover, local planning instruments seem to respond more to local problematic rather than to
international agendas for sustainability. Finally, local governments (municipalities and
parishes) in Galapagos lack a common vision acting disconnected from each other. To
overcome these shortfalls, this paper proposes a landscape scale approach for policy integration
for achieving sustainable goals through improved collaboration between the Islands’ local
governments and the incorporation of Galapagos’ perspectives and aspirations into national and
international levels of governance.

Speed talk:

Traps and transformations in private land conservation
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Hayley Clements 1, 2, Graeme Cumming 1, 3
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South Africa
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3
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There is increasing interest in the long-term effectiveness of conservation organizations. Their
ability to adapt to change has been suggested as a key determinant of their effectiveness. The
sustainability of self-funded private land conservation areas (PLCAs), for example, may be
dependent on meeting the volatile demands of the tourism market. Over a third of financiallymotivated PLCAs surveyed in South Africa were unprofitable, which raises questions about
their ability to effectively adapt their hunting, big game safari or nature-based business models
to reflect changes in the tourism market. Options for adaptation can be constrained by an
organization’s initial conditions, a concept known as path dependence. We tested three
hypothesized drivers of path dependence in PLCA business models: (1) size of land assets
(game abundance is constrained by available land area); (2) extent of infrastructural assets (the
introduction of “big” dangerous game requires substantial infrastructural investments); and (3)
productivity (rainfall limits vegetation and thereby game abundance). We developed and
ground-truthed a mechanistic PLCA model using simple rules for the abundance of game that
can be sustained on a given land area and rainfall regime, infrastructure that can be developed
with available capital, and resultant ecotourism/hunting income. Despite attempts by modelled
owners to adapt to a more profitable business model, adopted business models after 13 years
were differentiated by initial land area and infrastructural assets, supporting hypotheses (1) and
(2). Through path dependence, a conservation organization’s initial conditions can impede its
adaptive capacity, with consequences for its long-term sustainability.

Speed talk:

Stewardship possibilites in protected areas
Klara Johanna Winkler
Ecological Economics Carl-von-Ossietzky University, Oldenburg, Germany
LUCSUS Lund University, Lund, Sweden

Large-scale protected areas serve to protect the nature and create wilderness, but also contribute
to the recreation of local and non-local visitors and environmental education. While these
benefits are undoubted, the question if and how biosphere stewardship is encourage in these
areas stays open. In Germany, two legal possibilities to create large-scale protected areas exist:
the establishment of national parks or of biosphere reserves recognized by the UNESCO. In
both areas, parts of the land has to be dedicated to strict nature conservation while other parts
remain for (partly restricted) human activities. I conducted semi-structured interviews with
representatives of national park and biosphere administration in three German areas
(Bayerischer Wald, Berchtesgadener Land, Niedersächsisches Wattenmeer). All three areas
hold or have hold at one point in time the two titles of national park and UNESCO biosphere
reserve. I show that biosphere reserves offer greater possibilities to promote biosphere
stewardship. In national parks, stewardship ideas can be impacted to visitors by compelling
environmental education. However, further (economic) activities in the area are not allowed and
thus biosphere stewardship is not enabled. Especially, the goal to promote a sustainable
development of the environment and humans given in the Sevilla Strategy for UNESCO
biosphere reserves encourages biosphere stewardship on all levels. However, I find that in
Germany this proves to be challenging as stakeholder doubt that human activities in large-scale
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protected areas are really welcomed. Here communication on the differences between national
park and biosphere reserve to local residents has to be increased and improved.

Speed talk:

Stakeholder influence on landscape development
Klara Johanna Winkler 1, 2, Jennifer Hauck 3, 4
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3
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4
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2

The East Frisian Peninsula in Germany is a unique cultural landscape as the land is reclaimed
from the sea and without continuous human activity the North Sea would flood the land again.
This special relationship between humans and nature gave rise to a strong local identity. A
multitude of regulations and laws apply to the area from standards to maintain the title of
UNESCO biosphere reserve, EU environmental and agricultural policies to state and local
economic development and spatial planning. We conducted twenty interviews using a
participatory social network analysis method (Net-Map) in order to shed light on the question
if and how local and regional stakeholders are connected and influence the development of the
landscape. We find that certain sectors, like agriculture, have pivotal meaning for the
development. However, most interviewed groups were best connected to actors within the same
sector and the public administration. Relationships to other stakeholder groups were less
developed although they were often seen as more influential as the own group. We suggest that
information exchange and especially cooperation between different stakeholder groups must be
promoted in order to encourage biosphere stewardship and multifunctional landscapes.
Roundtables on the county or regional level and a steering committee composed of
representatives of the various stakeholder groups for the biosphere reserve could bridge between
the single groups.

Speed talk:

The Chilean Biosphere Reserves and their difficult transition towards
sustainability
Andres Moreira-Munoz
1Instituto de Geografía, Pontificia Universidad Católica de Valparaíso. Av. Brasil 2241, Valparaíso,
Chile

The transition towards sustainability is especially difficult in territories where the level of
urbanization is continuously growing. This is especially evident at the peri-urban fringe, where
the conflicts between the natural, rural and urban spaces arise. In the case of Central Chile,
paradoxically recognized as a global biodiversity hotspot, the threats are continuously growing
not just regarding biodiversity conservation but also in diminish of ecosystem services and
human quality of life related to low food sovereignty. At the peri-urban fringe, this summer the
human settlements suffered the consequences of big wildfires, related to intense droughts and a
weak governance structure of the territory. Even spaces where sustainability is promoted, like
Biosphere Reserves, are suffering the reduction of natural and patrimonial values. Chile harbors
ten Biosphere Reserves that are considered as “laboratories for sustainability”. Half of them are
located in a very adverse matrix, where human activities clearly diminish natural values in all
their aspects. We recently finished a state of the art of the Chilean Biosphere Reserves and now
we explore explicitly the conflicting uses within the reserves related to the zonation scheme.
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We hypothesize that the natural values will decrease getting far from the cores, and that the
threats will grow in the peri-urban fringe surrounding the urban areas. Results show that the
natural values expressed as richness, endemism, and ecosystem services in all their aspects, tend
to concentrate close to the core areas. The processes underlying threats are complex: a mixture
of spaces abandoned by the state, cheap urbanizations with state support, old-fashioned
planning instruments; and old-fashioned governance structures that infringe upon stewardship.
We are designing, in a participatory framework, the strategy to strengthen the governance of
the Chilean Biosphere Reserves from the national to the local levels, including potential
international links and networks.

Monday, 21 August - Poster area - 14:50 - 15:30
Stewardship theme: #1 Poster tour: Collaboration and collective action
Multi-level governance and biosphere stewardship
Chair/s: Matilda Pettersson

Poster:

Structure and function of collaboration networks in natural resource
management: variation in patterns across regions and management stages
Jorge Alvarez-Romero 1, Örjan Bodin 2, Georgina Gurney 1, Vanessa Adams 3, Allan Dale 4, Bob
Pressey 1
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Effective stewardship of natural resources depends on collaboration of multiple stakeholders
operating at various levels of governance and with diverse expertise and resources. Social
network analysis (SNA) can help to explore the structure and function of collaboration
networks, and may aid interpretation of their implications for natural resource management
(NRM) outcomes. Although previous SNA studies have identified network characteristics
facilitating collaboration required for effective NRM, the vast majority of studies to date have
focused on a single region. This limits our understanding of whether there are consistent patterns
in NRM collaboration networks across regions and which aspects of local context are
contributing the most to shaping networks and outcomes. To address this gap, we studied
collaboration among NRM organisations in three regions in northern Australia. Data on
collaboration between organisations were collected using structured surveys applied to preidentified organisations and individuals known to be related to NRM in each of the three regions
(we surveyed ~80% of all organisations working in each region, which varied between 35 and
51 organisations). Using SNA methods we characterise and compare collaboration networks
across the three regions and five stages of NRM (objective-setting, research, planning,
implementation, and monitoring). We describe the organisational and network characteristics
that shape these networks, including the varying roles (e.g. brokering, cross-scale links) of
different types of organisations across stages. Based on perceptions of outcomes (i.e. network
performance per stage), we explore network characteristics that could lead to effective NRM
collaborations, and whether actor centrality affects those perceptions. We also identify
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characteristics of organisations that help explain differences in organisations’ centrality across
regions and stages. Our study provides some of the first empirical evidence of whether structure
and function of NRM collaboration networks are consistent across regions and management
stages, with important implications for effective collaboration in NRM.

Poster:

The potential of social learning for a sustainable land governance transformation
in Southern Myanmar
Lara M. Lundsgaard-Hansen 1, 4, Nwe Nwe Tun 2, Flurina Schneider 1, Joan Bastide 1, U Shwe
Thein 3, Win Myint 2, Christoph Oberlack 1, 4, Manuel Fischer 5, 6
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Myanmar Land Governance Transition: Myanmar is going through a rapid political transition.
One of the most highlighted political agenda points is the governance of land, as Myanmar has
suffered wide-spread land grabbing over the past decades. In Tanintharyi Region, Southern
Myanmar for instance, the previous military government has given out massive land areas to
private investors in order to foster large-scale oil palm cultivations to supply the domestic
demand for edible oil. Among those private investors, many of them proved to be “cronies”,
companies owned by national militaries themselves. Numerous villages were forced to displace,
farmers lost their access to land, forests were cleared, water contaminated. Last but not least –
and to some extent precisely because of the land disputes – dreadful armed conflicts took place
over decades between ethnic minorities and the national army, engulfing innocent villagers in
misery. Today, with the new political party at power, the Regional Government of Tanintharyi
Region announced to redistribute some of the previously occupied oil palm land. MultiStakeholder Platform for Social Learning: An inclusive process of re-shaping land governance
in Southern Myanmar is underway. The basis of this process is the creation of data availability
about land, especially oil palm concessions. Within a lately launched steering committee,
representatives from the Regional Government, oil palm companies, civil society organisations
(CSO), and ethnic political parties now discuss over data validity and appropriate approaches
for redistributing the land. This inclusive social learning process might be a possible innovative
pathway for a sustainable land governance transition in Myanmar. Accordingly, the social
learning process within and around this platform is studied in order to gain insights on the
potential and also the danger of such processes for sustainability transformations. Factors
hindering and fostering social learning and collaboration will be identified over the platform’s
time by this PhD study.

Poster:

Navigating Conservation-Development-Disaster Complexities in Social-Ecological
Systems Using Role-play Serious Gaming
Wei Liu
Human and Environment Linkage Progamme (HELP), Beijing, China
International Institute for Applied Systems Analysis (IIASA), Laxenburg, Austria
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Environmental conservation in the 21st century faces unprecedented complexity. For example,
in developing regions natural resources management often confronts with already limited
livelihood choices, yet both are threatened by ever-increasing disaster risk. Understanding and
modeling these complexities is challenging, but critical for achieving long-term socialecological sustainability. Serious games recently emerged as a new tool for studying and
communicating complexities in social-ecological systems. We developed a webpage-based
role-playing simulation game, namely Forest@Risk. The game context comes from a Western
China community located in the Sichuan Giant Panda Sanctuary World Heritage. The
economically poor and ecologically vulnerable community is located in a forested valley with
high conservation importance but exposed to disaster risks from earthquake and flood. In the
game participants take role of local households that rely on tree harvest for livelihood. Players
attempt to achieve their own goals in face of “tragedy of commons” challenges and high
environmental uncertainties. We’ve run fifteen sessions of the game with various groups of
participants in China and abroad, including high school students, college and post-graduate
students, researchers, civil society organization staff, general public and government officials.
We record decision makings during the game and game results, such as forest cover, personal
wealth, community wealth, trust, etc. The results show that groups that were able to
communicate effectively and nurture trust usually resulted in higher forest cover, but not always
higher level of community wealth and lower level of income disparity. In general trust and
communication play the most important role in managing natural resources and resolving tradeoffs between conservation, livelihood and disaster risk reduction.

Poster:

Field Environmental Philosophy: a methodological approach to integrate ecology
and ethics
Ricardo Rozzi
Biocultural Sub-Antarctic Conservation Program, University of North Texas, Denton, TX, USA &
Institute of Ecology and Biodiversity, Universidad de Magallanes, Omora Park, Chile, Puerto
WIlliams, Chile

The Anthropocene includes severe processes of biocultural homogenization (i.e., interlocked
losses of native biological and cultural diversity at local, regional, and global scales). The
biocultural ethic considers that this homogenization implies socio-environmental injustice, and
demands to value the vital links between the diversity of life "habits" of distinct "co-inhabitants" (human and other-than-human) who share a common "habitat." Based on this "3Hs"
conceptual framework, I have developed the “Field Environmental Philosophy” (FEP)
methodological approach that aims to counteract biocultural homogenization and to foster
instead biocultural conservation. FEP was developed at the world's southernmost site of the
International Long-term Ecological Research (ILTER): the Omora Ethnobotanical Park in the
Cape Horn Biosphere Reserve, Chile. ILTER sites intend to monitor and investigate global
socio-environmental change, and to contribute reorienting it toward more sustainable socioecological paths. To achieve this goal, however, ILTER faces three major limitations: (1) it
focuses on biophysical research, largely ignoring socio-cultural dimensions, (2) it favors
theoretical studies, largely omitting their complete cycles of application, and (3) ILTER sites
exhibit a marked geographical bias, being largely located in the Northern hemisphere. To
contribute overcoming some of these disciplinary, institutional, and geographical limitations,
FEP interrelates biophysical and cultural dimensions, theory and practice, and represents a
contribution from the Southern Hemisphere to integrate ecological and philosophical research
into biocultural education and conservation programs (including ecotourism). FEP involves a
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four-step cycle: (i) interdisciplinary ecological and philosophical research, (ii) poetic
communication through composition of metaphors and narratives, (iii) design of field
experiences guided with an ecological and ethical orientation, and (iv) implementation of in situ
conservation areas. Working with educators, policy makers, members of indigenous
communities and other citizens, FEP participants not only investigate the relations between
society and ecosystems, but also transform them by more broadly understanding and valuing
biodiversity, favoring the sustainability of life.

Poster:

Urban Biodiversity: Colombian case studies of resilience planning
Juliana Montoya
Humboldt Institute, Bogotá, Colombia

Cities represent a contrasting duality of challenges and opportunities for biodiversity
conservation. For example, urbanization in Colombia has brought deep changes in different
regions of Colombian lands and people. This has led to a change in the approach of biodiversity
studies in cities from descriptive analysis on their problems, to be incorporated as a strategic
element in the processes of urban planning and environmental management in multiple cities
around the world. The willingness to better relate to nature in cities -whether from academic,
research centers, local governments or communities- is a promising beginning. Colombia’s shift
towards urbanization has brought deep changes in the natural ecosystems, biodiversity and
ecosystem services characterizing different regions of this country. A phenomenon that has
generated the loss of multiple natural land covers or wildlife species, but also a dramatic
reduction in the quality of life of people living in these territories. A fact evident in pollution,
water scarcity, social and environmental conflicts and poverty that has been growing in all urban
areas of Colombia. Yet, innovations are emerging nationwide. The willingness to better relate
to nature in cities is a promising beginning. In 2016, the National Research Institute of
Biodiversity of Colombia ‘Alexander von Humboldt’ promoted an action-oriented research – a
book project. Naturaleza Urbana: Plataforma de Experiencias aims to develop a toolkit to
manage biodiversity and ecosystem services in urban areas in Colombia. This book highlights
the importance of promoting new discussions on what communities, stakeholders, researches
understand by biodiversity management in urban environments; for instance, how to jointly
approach biodiversity as an opportunity to encourage social justice, climate change adaptation,
urban planning and urban design in cities? Taking this into account, the Humboldt Institute will
present some of the insights and conclusions of Naturaleza Urbana, expecting contributions,
proposals and questions to help us rethink the role of nature in this new urban age.
Poster:

Why do city dwellers engage in activism for urban green commons?
Joanna Sanecka-Wojda
Master's student at the Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

In the urbanizing world challenges related to sustainability will be concentrated in cities.
Resilience thinking emphasises the importance of reconnecting people to the biosphere and
participation. Pro-environmental civic engagement is seen as desirable for creating more
liveable and sustainable cities. For my master thesis project at the Stockholm Resilience Centre
I looked into self-organized groups of volunteers protecting parks and starting community
gardens in Warsaw, Poland. In-depth interviews with leaders and experienced members of the
groups allowed me to learn about motivations behind actions. I spoke to members of
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„oppression free community” running a large garden on squared land, neighbours bringing a
forgotten orchard back to life, activists pushing for innovative ways of civic management of
one of the most charming neighbourhoods in Warsaw and other initiatives. I listened to stories
of engagement driven by personal, social and political reasons. At the time of the writing this
abstract I am still at the stage of analysing the collected data. The deadline for completing my
Master’s thesis is at the beginning of June. It would be an honour to present my results at the
Resilience 2017 Conference in Stockholm in August.

Poster:

Measuring Trans-boundary Flood Resilience in two river basins of Nepal and
India.
Narayan Gyawali
Lutheran World Relief, Kathmandu, Nepal

While many humanitarian organizations are moving to implement interventions for enhancing
community resilience and adaptation to climate change and natural disasters, measurement
approaches for resilience remain a challenge. Adaptive capacity and resilience are abstract,
diffuse concepts that pervade all aspects of livelihoods, and are therefore inherently difficult to
quantify. Measuring resilience impacts in development practice becomes even harder for
organizations with limited resources. The Yale Himalaya Initiative (YHI) and Lutheran World
Relief (LWR) have partnered on a project to tackle this challenge. The partnership has
developed and piloted a resilience measurement tool based on the method, which combines the
Sustainable Livelihood Framework (SLF) with the Cross Scale Resilience Analysis framework.
This tool takes a systematic and holistic, systems-based view of resilience in which six different
forms of capital (social, financial, human, natural, physical, and political) moderated through
processes and institutions, contribute to the resilience of households and communities. The
theoretical scope of this tool is within the broader context of the SLF. The YHI-LWR team
designed surveys and participatory tools to collect data from four transboundary communities
on either side of the Nepal-India border. These communities are participating in an LWR-led
project, which aims to increase the resilience of monsoon flood-affected villages along the
Gandak and The survey was administered in a stratified random sample of village households.
Across the span of two years 2015-2016 the survey will be completed pre-monsoon and postmonsoon for a total of four periods of data collection. The survey looks at the same households
for all four data collection points. To date, four round of survey has been completed. The
presenter will provide background, purpose, design and execution of the research. Presenter will
also share key significant results as well as challenges from the pilot phase of the research
project.

Poster:

The Round table of fisheries governance, examples from Northwestern Mexico
José Alberto Zepeda Domínguez 1, Manuel Zetina Rejon 1, Alejandro Espinoza Tenorio 2, Pablo
del Monte Luna 1, Germán Ponce Díaz 1, Francisco Arreguín Sánchez 1
Departamento de Pesquerías y Biología Marina. Instituto Politécnico Nacional – Centro
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1
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Fisheries management currently claims for a more balanced scheme that proposes to share the
power among government, society and economics; such scheme is called fisheries governance
(FG). In Mexico, the implementation of FG has been delayed by the lack of operational
regulations. Topological analysis has proven useful for identifying key stakeholders and how
they relate to each other, thus it can be used to model the kind of participation needed to achieve
FG. The aim of this study was to identify how the FG social structure is performing in multispecific, sardine, blue crab, abalone and red lobster fisheries in Mexico. Based on interviews
data coming from key players in the sector, a topological stakeholder map was elaborated for
each fishery; centrality was calculated and interpreted as leadership indicator. Social Network
Analysis showed that all the stakeholders that are recognized by the law are present, although
they play different social roles in each fishery. The five systems showed that federal
management agencies and producer associations can be considered part of a single group with
different companions according the fishery. Depending upon the level of organization into each
fishery the local stakeholders (middlemen, boat owners and fishing cooperatives) were more or
less important; the most important technical agent were boundary organizations and NGOs
involved in fisheries management were more influent than those exclusively involved in
environmental protection. State and Local (municipalities) agencies didn’t seem to be playing
leadership roles in no one case. The round table contains all the guests but some of them can
play a more important role and some of them played a more important role than is currently
recognized. Also we found this method is useful to identify key players and their interactions,
key aspect to achieve FG as generalized scheme.

Monday, 21 August - Poster area - 14:50 - 15:30
Stewardship theme: #2 Poster tour: Social-ecological feedbacks and
human agency
Multi-level governance and biosphere stewardship
Chair/s: Katja Malmborg

Poster:

An assessment of key biocultural resilience indicator sets: comparing, contrasting
and identifying areas for further development
Eleanor Sterling 1, Erin Betley 1, Nadav Gazit 1, Stacy Jupiter 2, Joe McCarter 1, Amanda Sigouin 1
1
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2
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Indicator sets developed with a biocultural approach--those built from local perspectives and
knowledges--are increasingly used to understand and manage for resilience in social-ecological
systems. However, there are few published analyses of their characteristics and scope. We
reviewed four biocultural indicator sets – one generic (Toolkit for the Indicators of Resilience
in Socio-ecological Production Landscapes and Seascapes) and three regionally specific
(Melanesian Well-Being Indicators, Cultural Basis of Well-being in Peruvian Amazonian
Communities and the Hawaiʻi Conservation Alliance Community Watershed Snapshot) – to
assess how each captures elements of a biocultural system. The four sets vary in the number of
indicators, targeted outcome (well-being, sustainability, or resilience) and dimensions assessed.
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All four include political, cultural, social and economic dimensions, and with the exception of
the Melanesian Indicators, all include ecological dimensions. Specific dimensions unique to
particular indicator sets include agricultural (the Toolkit) and resource access (Melanesian
Indicators). All of the indicator sets can be applied at the community and household level;
however, the Melanesian set can also be used at broader scales (e.g. national). Three of the
indicator sets (Melanesian Indicators, Peruvian Well-being and Hawaiʻi Conservation) use a
mix of perception-based and directly measured indicators while the Toolkit is measured entirely
on a perception-based scale. For social data collection, all indicator sets employ focus groups,
while one also use household or individual surveys (Peruvian Well-being). Biocultural
approaches to indicator development are important to ensure that measures of resilience match
local contexts, needs and values. We believe that these approaches would be strengthened by
directly measuring feedbacks between biological and social-cultural elements, assessing
resilience across multiple temporal scales through a mix of “fast” (e.g. crop production) and
“slow” (e.g. soil quality) system variables, measuring processes and not just outputs and
outcomes, and developing frameworks that allow for communication and comparison.
Poster:

Applying the social-ecological systems framework to diagnose co-management
challenges in a Brazilian mangrove estuary
Stefan Partelow 1, 2, Sofia Solano 3, Achim Schlüter 1, 2
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Adaptive co-management has been praised as a place-based policy approach that can facilitate
an equitable opportunity for relevant stakeholders to collectively manage their natural
resources. Brazil has developed the Extractive Reserve (RESEX) co-management concept in
response to social movements calling for policies to protect communities who are dependent on
traditional resource extraction practices throughout the country. In this article we examine the
implementation process of the Caete-Terapacu (CT RESEX) aimed at managing the traditional
use of coastal mangrove resources surrounding the municipality of Braganca, State of Para,
Brazil. We apply the social-ecological systems (SES) framework to diagnose how the existing
and proposed institutional arrangements, in combination with the social-ecological conditions,
have led to considerable difficulties in putting the RESEX concept into effective practice. Our
analysis draws on qualitative data from 1996 - 2016 to examine how the establishment of the
RESEX in 2005 has progressed and influenced the social-ecological system with an emphasis
on institutional changes. We attempt to argue that the RESEX concept cannot be effectively
implemented without considerable recognition for context dependent conditions. Although the
concept of co-management has been recognized as a generally desirable approach in the
literature, we argue that such policies can fall into panacea type policy traps which fail to
recognize the place-based conditions and needs to effectively implement them. We draw on
theories of collective action in our analysis to highlight the role of effective communication
mechanisms, leadership and capacity building as necessary pre-conditions for the CT RESEX
to be effective, and likely for other RESEX areas throughout Brazil.

Poster:

Food security: A local catalyst for accelerating biodiversity conservation and
sustainable development
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Anne L S Virnig, Jamison Ervin, Dhruba Shrestha
UNDP Global Biodiversity Programme, New York, United States

Food production exists at the nexus of social and ecological sustainability, and is an essential
dimension of work to achieve both the Aichi Biodiversity Targets and Sustainable Development
Goals. Over the next two decades, the global population will grow by more than 1.2 billion
people, and the demand for food will increase by 35% and for water by 40%. It is clear that a
‘green revolution’ model based on monocultures and high chemical inputs will not be sufficient
to sustain the world’s growing population, particularly in the face of climate change. Contextspecific approaches to food production – drawing on locally adapted plant varieties, local wateruse strategies, and local land management practices – provide diverse solutions to global food
production, thereby contributing to both human well-being and ecological sustainability. The
UNDP Equator Initiative uses a rigorous peer-reviewed process to identify outstanding local
community and indigenous peoples initiatives working to meet development challenges through
the conservation and sustainable use of biodiversity. This paper draws from the Equator
Initiative case study database to analyze 83 community-based approaches to achieving food
security, systematically categorizing local actions through a taxonomy of over 45 problems and
over 60 solutions. The purpose of this analysis is to rigorously document the breadth and depth
of existing community-based solutions for food security, as well as to document their impacts
on socio-ecological sustainability. The analysis additionally classifies the 60 solutions identified
through the lens of the seven principles of resilience developed by the Stockholm Resilience
Centre in order assess the degree to which these solutions minimize the impacts of, and provide
a means to withstand and thrive after, socio-ecological stresses and shocks. The analysis
provides a rich source of data to identify and catalyze solutions that contribute to socioecological sustainability at the local and global levels.

Poster:

Can technology replace nature for ecosystem services? Exploring long-term
effects of different management strategies through simulation modeling
Jesse Rieb 1, Elena Bennett 1, 2
1
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Humans have developed many technologies to complement or substitute for natural capital in
ecosystem service (ES) provision. These technologies have enabled production of the same ES
in many ways, using different combinations of technology and natural capital. For example,
equivalent nutritional benefits could be realized from crops grown in hydroponic greenhouses
(almost entirely driven by technology), wild edible plants (almost entirely driven by natural
capital, except for labor required for gathering), or crops grown in fields, supplemented by
human labor, fertilizers, and pesticides (a mixture of technology and natural capital). As
environment/development decision-makers face difficult choices of how to produce important
benefits, technology-driven solutions are often seen as simpler and more efficient while natural
capital-driven solutions are perceived as more sustainable but slower. However, the
implications of these different management strategies for the resilience or sustainability of ES
provision are not well understood. We built simple exploratory simulation models that
conceptualize potential feedbacks and interactions between natural capital and technological
drivers and ES provision. These models include interactions (positive or negative) between two
drivers of the same ES, interactions between two drivers of different ES, intrinsic increase or
decrease of one driver, or interactions where one ES is a driver of another. We ran these models
for 100 time steps to explore how model structures and relative interaction strengths influenced
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both instantaneous and cumulative ES provision. Preliminary results show that for some
systems providing a single ES, management strategies that enhance ES provision at any single
time step may result in lower cumulative ES provision over many time steps. This illustrates
how not all ES management solutions that work in the short term will lead to long-term
sustainability and resilience, and emphasizes the need for decision-makers to consider the scale
of management goals when deciding how to manage complex landscapes.

Poster:

Reconnecting Communities to the Biosphere: Stewardship of urban biodiversity
and food diversity through multicultural community growing initiatives in the
West Midlands, UK
Lopamudra Saxena 1, Luke Owen 2
1
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In the last few years, grassroots multicultural community growing initiatives have emerged in
the UK where local and migrant communities have come together to collectively grow food,
often in urban spaces. Moreover, such multicultural growing initiatives involve the cultivation
of non-native ‘exotic’ crops that have been recently introduced to the UK from countries and
regions of migrant communities’ heritage. These urban community growing initiatives offer
opportunities and space for people to self-organise, share and exchange historical and
contemporary knowledge, food and ‘exotic’ seeds across and within a variety of cultures.
Ultimately, this enables people to become stewards of their local environment, biosphere and
ecosystem services. The role of cultural heritage as part of this process therefore requires further
exploration. Indeed, there is much evidence of the link between urban green space and human
well-being through cultural services (e.g., recreation and health), provisioning of food (e.g.
home gardens) or biodiversity conservation, but considerably less attention has been paid to
interactions with ‘social-ecological memory’ of knowledge, practices and rituals that the
migrant communities bring to food growing and its critical role in stewardship of the urban
ecosystem. To this end, we analyse urban community growing initiatives as social–ecological
systems, and provide examples from our current research among migrant communities in the
urban conurbation of the West Midlands, UK. The social–ecological approach includes
investigating community land-use for food growing as an urban ecosystem, and relates this to
the social context in which migrant communities are embedded. Key findings from our study
show the importance and complexity of links and relationships between community growing
and cultural heritage. In addition, we argue that the processes and contexts that catalyse ‘socialecological memory’ are vital for the stewardship of urban biodiversity and food diversity, while
also creating positive community resilience and human well-being outcomes.
Poster:

Analysing Institutional influences on the Governance of Food and Nutritional
Security.
Glenn Ashton 1, 2, 3, Scott Drimie 1, 2, 3, Rika Preiser 1, 2, 3
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There is increasing consensus about the unsustainability of industrial agricultural practices. In
order to build resilient socio-ecological systems capable of providing food and nutritional
security in the face of ever increased resource constraints we need to re-examine agricultural
governance. My research consequently engages various actors and influencers in the sphere of
agricultural governance in South Africa to gain insight into perceptions of the dominant
influences on our present agricultural system. The research takes the direct approach of
participative analysis using the Net Map process, as developed by Schiffer, which has
demonstrated its worth as a useful analytical tool. The process provides a safe space to share
perspectives around perceptions of the locii of power within systems in a facilitated workshop
setting. Participants plot the relationships between these nodes and are able to apply a weighting
to each node, by denoting their perceived importance of its influence or power over a part of,
or even the entire system. By examining agricultural governance from the perspectives of a
broad range of high-level actors – including from commerce, state and regional government,
academia and civil society – a transdisciplinary perspective is achieved. This in itself is a
powerful outcome, as a shared understanding of the governance system emerges. The research
allows an interrogation of how inclusive participation in governance analysis provides a means
to discern both patterns and key points of influence, opening up dialogue around the creation of
more resilient socio-ecological systems. In this way, I am able to ascertain whether the Net Map
process provides a practical social tool to provide insight into the future governance of
sustainable agricultural production while ensuring food and nutritional security.

Poster:

Approaching the Governance of Moisture Recycling Ecosystem Services
Patrick Keys 1, 2, Lan Wang-Erlandsson 1, 3, Line Gordon 1, Victor Galaz 1, Jonas Ebbesson 4
1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
School of Global Environmental Sustainability, Colorado State University, Fort Collins, United
States
3
Department of Water Management, Faculty of Civil Engineering and Geosciences, Delft University
of Technology, Delft, Netherlands
4
Department of Law, Stockholm University, Stockholm, Sweden
2

The spatial and temporal dynamics of water resources are a continuous challenge for effective
and sustainable national and international governance. Despite the surface watershed being the
typical unit of water management, recent advances in hydrology have revealed ‘atmospheric
watersheds’ – otherwise known as precipitationsheds. Also, recent research has demonstrated
that water flowing within a precipitationshed may be modulated by land-use change in one
location, suggesting that this rainfall modulation is an ecosystem service. Notwithstanding these
insights, the major legal and institutional implications of modifying moisture recycling have
remained unexplored. In this presentation, we examine potential approaches to moisture
recycling governance. We first identify a set of international study regions, and then develop a
typology of moisture recycling relationships within these regions ranging from bilateral
moisture exchange to more complex networks. This enables us to classify different types of
legal and institutional governance principles. Likewise, we relate the moisture recycling types
to existing land and water governance frameworks and management practices. The complexity
of moisture recycling means institutional fit will be difficult to generalize for all moisture
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recycling relationships, but our typology allows the identification of characteristics that make
effective governance of these normally ignored water flows more tenable.

Monday, 21 August - Floor 3, LANDING - 15:30 - 16:00
Music session
Pop-up event
These talents will share some of their favourites during the breaks. From the blues to Swedish
folk to pop, there is something for all of us.
With Jonas Hentati Sundberg, Katja Malmborg, My Sellberg & friends

Monday, 21 August - M1, Floor 4 - 15:40 - 15:55
Radical Ocean Futures
Art session - Guided tour
Sometimes science fiction can attract attention where scientific papers fall short. Stockholm
Resilience Centre staff member Andrew Merrie commissioned conceptual artist Simon
Stålenhag to bring a set of scenarios about the future oceans to life. Stålenhag came up with four
eerie and thought-provoking images. Two of the scenarios represent more utopian visions of the
future, the other two are more dystopian. They are written as speculative fiction in different,
engaging narrative styles: a travel magazine article, an obituary, the transcript of a “TED”-like
talk, and a series of recovered journal entries. K. La Luna is the talented musical alter ego of Dr.
Kaitlyn Rathwell, herself a sustainability scientist. K. La Luna created original musical
interpretations for each of the stories about our future oceans. The collaboration with Stålenhag
is part of an ongoing science-communications project called ‘Radical Ocean Futures.’ The
project was financed through a science communications grant from The Swedish Research
Council Formas and has received extensive attention in various media.
By Andrew Merrie, Simon Stålenhag and K. La Luna

Monday, 21 August - M1, Floor 4 - 15:40 - 15:55
Nature / Society / Economy
Art session - Guided tour
This biosphere sculpture installation was inspired by a workshop at the SARAS Institute in
Uruguay. In a group discussing icons in art and science, Stockholm Resilience Centre’s scientific
director Carl Folke drew a diagram on a board depicting how nature can survive even if the
economy and our societies collapse. But if our ecosystems, biodiversity and the climate as we
know it collapses, then everything falls apart. The social and economic systems we have built
cannot exist independently from the environment. Therefore, in a conflict between these three,
nature must always come first.
By Tone Bjordam
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Monday, 21 August - Room 32 (30) - 16:00 - 16:40
Assessing resilience: a) Indicators and measures of resilience, resilience
assessments
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Patricia Howard

Speed talk:

Patterns leading to sustainability: the evolution of social networks in successful
community-based forest management projects in the Philippines
Rico Ancog 1, Clarissa Ruzol 1, Ayesha Sarapuddin 1, Roel Alfredo Ruzol 2
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For several decades, forest management policies aimed to achieve sustainability transformations
especially in communities adjacent to protected areas. The community-based forest
management (CBFM) strategy has said to direct the paradigm shift towards sustainability by
promoting resilient local initiatives. However, current evaluation of the sustainability of CBFM
gives inadequate emphasis to the concepts upon which CBFM is grounded on, social networks
and their facilitating characteristics. In response, this study provides an improved perspective
of the sustainability of two award-winning CBFM projects in the Philippines by assessing their
successes in terms of environmental conditions, socio-economic benefits, and network
performance across the different stages of CBFM— preparatory, planning, and
implementation— using social network analysis. Successful CBFM outcomes manifested in the
maintained forest cover, moderately high plant diversity, good soil quality, and socio-economic
benefits such as additional household income, increase in shared capital, acquisition of new
skills, and provision of food and fiber. Sustained linkages between the CBFM peoples’
organisation (PO), government agencies, non-government organisations, international funding
institutions, and private companies build trust and expose the CBFM PO to more resources and
opportunities within the network through time. A facilitating government institution is
necessary at the preparatory stage, while bridging organisations are crucial to expand the
network to include actors that are otherwise disconnected. These facilitating characteristics may
sound simple and are often overlooked, but are at the core of the success of these CBFM
projects. A resilient social network is pragmatic and dynamic patterned after the demands of
each CBFM stage where the emerging social network reflects the 1) negotiation of power over
the use of forest resources; 2) sharing of livelihood benefits and learning experiences from failed
initiatives; and 3) investments in human and social capital for organizational and financial
advantages.

Speed talk:

Development of the Indigenous Vulnerability Index to Climate Change (IVICC)
for the Peruvian Amazon
Pablo Dourojeanni 1, Juan Carlos Guerra 1, Gino Germana 1, Juvenal Diaz 2, Michael Valqui 1,
Jorge Herrera 1
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Measuring vulnerability to climate change is a complex task, especially in culturally and
biodiverse countries such as Peru, given the multitude and dynamism of social, economic and
biodiversity variables that need to be evaluated. Another limitation is the presentation of data
at an adequate scale that can permit decision making with a spatially explicit degree of certainty
(the finest scale is usually district level). We present a quantitative and multiscale (three scales:
district, watershed and family) index, the IVICC, designed to assess impacts on Amazonian
indigenous populations of climate and other drivers of change, while accounting for their
development vision. The index gathers together a wide array of variables related to ecosystem
services, as well as more traditional economic and social variables used to evaluate sensitivity
to change and adaptive capacity. The index uses spatially explicit biophysical, climatic and
hydrological datasets at a fine scale (1km²) combined with fine-scale census data (population
centers equal to or greater than 50 inhabitants). We propose to downscale the information from
the district level (which have a political-administrative criteria to define boundaries) to a
sufficiently small watershed (which is constituted of natural boundaries), in order to more
accurately calculate ecosystem interactions that affect human and natural systems alike
(hydrological or climatic variables).The index will then be applied to assess vulnerability in the
Peruvian Amazonian basin as a whole at an unprecedented resolution. Preliminary results
comparing district, watershed and family-scale data of the IVICC clearly indicate that using
natural boundaries (watersheds) significantly increases accuracy in establishing spatial relations
of vulnerability. Another important result identified so far is that the IVICC is effective at
capturing development differences between families or communities that differ in their degree
of adoption of western ways to the detriment of traditional ways.

Speed talk:

The value and application of ethnographic approaches for resilience
measurement: Evidence from a context of urban water scarcity
Julia Wedel
Oxford Brookes University, Oxford, United Kingdom

The paper examines the value and application of ethnographic approaches to resilience theory
and measurement. It draws on the findings of a broader ethnographic study on resilience to
water scarcity conducted with 23 households and 8 institutional stakeholders in an informal
settlement in Lima, Peru. Researching resilience to a global phenomenon such as urban water
scarcity by means of a small number of cases carries with it well-documented challenges of
validity, generalizability and reliability. Additional risks associated with the assumption that
empirical conditions of urban poverty and resource scarcity in one community can speak of
those in another present further methodological challenges, which the resilience framework can
help to address. The resilience framework is enjoying increasing popularity in the field of urban
poverty and has long been employed to understand socio-ecological process in contexts of
resource scarcity. However, there has been less discussion of the usefulness of the resilience
framework for addressing the methodological concerns described above, nor of the insights that
small-sample, qualitative studies can provide for resilience measurement. The paper proposes
that ethnographic work of high internal validity, through the production of tight associations
between empirically rich description of few cases studied in depth and the societal and
ecological forces that shape these, can contribute valuable insights for the development of
resilience indicators, measures and theory. These can in turn be usefully employed to address
concerns of validity, generalizability and reliability in ethnographic studies. It illustrates these
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proposals through a series of findings from the Lima study that suggest nuances to current
resilience indicators, most notably concerning the importance of the proximity to thresholds.
The paper concludes by discussing the role of ethnographic work in advancing resilience
measurement in environments of rapid change and scarce resources, and touches on the potential
for policy application of such approaches.
Speed talk:

Biocultural approaches to developing sustainability indicators in the Solomon
Islands
Eleanor Sterling 1, Stacy Jupiter 2, Chris Filardi 3
1

Center for Biodiversity and Conservation, American Museum of Natural History, New York, United
States
2
Melanesia Program, Wildlife Conservation Society, Suva, Fiji
3
The Betty and Gordon Moore Center for Science, Conservation International, Arlington, United
States

Despite recent advances in the development of sustainability indicators, it is still difficult to
produce indicator sets that are locally derived and culturally appropriate. In particular, indicator
frameworks that capture both ecological and socio-cultural sustainability remain elusive, as do
mechanisms to monitor feedbacks between system components. In Melanesia, which
encompasses a complex mosaic of land- and seascapes and different worldviews, finding
locally-appropriate sustainability indicators poses particular challenges. We propose that
‘biocultural approaches’ can assist in developing grounded and appropriate measures of
resilience and sustainability. These approaches begin by framing issues from the perspectives
of communities and work with local landholders to develop desired outcomes. In doing so,
biocultural approaches recognize links between people and the environment and seek to capture
social and ecological feedbacks. Biocultural approaches may help to improve the fit between
local aspirations and national or international actions, and can facilitate co-creation of
knowledge that draws on western science as well as local knowledge and practice. In this talk,
we report on one such approach in Western Province, Solomon Islands, where communities are
weighing a variety of tradeoffs around the use of natural resources. The work is based at four
sites, and seeks to define local needs and priorities, develop appropriate local indicators of
success, assess indicator baselines, and catalyze appropriate action. Implementation challenges
have included conceptual difficulties around the role of indicators and linkages to community
programming, as well as the diversity of the four sites. These have, however, been offset by the
engaged nature of indicator creation, which makes space for conversation at all levels about
endogenous definitions of resilience and sustainability. In closing, we suggest that biocultural
approaches are important, but that there is further development needed to allow for the
application and translation of information at different scales and geographies.

Speed talk:

Applying the social-ecological systems framework to pond-based aquaculture on
Lombok, Indonesia
Stefan Partelow 1, 2, Paula Senff 1, Achim Schlüter 1, 2, Nurliah Buhari 3
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There are few studies that apply the social-ecological systems (SES) framework to empirically
examine sustainability with an interdisciplinary lens. This study builds on existing literature to
operationalize the framework in the context of aquaculture systems, the fastest growing food
sector worldwide. We demonstrate a research process for indicator development and mixed
methods data collection that can be implemented at the local level to diagnose pond-based
aquaculture sustainability and to conduct a comparative analysis between aquaculture ponds as
distinct social-ecological units. Our case analysis examines a small scale pond-based
aquaculture community in a coastal mangrove estuary on the island of Lombok, West Nusa
Tenggara, Indonesia. We examine the SES at two levels. At the community level, qualitative
data are analyzed with theories of collective action to diagnose poor aquaculture performance
and social outcomes. We observe a provision dilemma related to canal infrastructure
management to distribute tidal sea water to each pond, with up and downstream users similar
to agriculture irrigation systems. At the pond level, we collected and transformed ecological
and social data into combined quantitative and normalized scores which are used to compare
the variability of pond outcomes spatially. Ponds are defined by clear physical boundaries and
the individuals who farm them. Specifically we examine the link between community level
collective action challenges in managing canal infrastructure, pond outcomes and community
development. Beyond our case context, this article critically examines methodological
challenges for applying the SESF, but we discuss this in the context of diagnosing aquaculture
sustainability. In particular, this study has shown how aquaculture systems can experience
common-pool resource dilemmas driven by a combination of social and ecological conditions
that are variable at the local and individual level.

Monday, 21 August - Room 34 (30) - 16:00 - 16:40
Connectivity and Networks, social-ecological fit
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Juan Rocha

Speed talk:

Co-evolutionary Dynamics between Supportive Tie Formation and Community
Resilience Building through a Community Currency System after the 2011 Great
East Japan Earthquake: The Project of “Domo” in Kamaishi
Hiromi Nakazato 1, 2, Seunghoo Lim 3
1

Associate Professor, School of Information and Communication, Meiji University, Tokyo, Japan
Visiting Scholar, Department of Sociology, Stockholm University, Stockholm, Sweden
3
Assistant Professor, Public Management and Policy Analysis Program, International University of
Japan, Niigata, Japan
2

Community currencies—the alternative and complementary currency for trading goods and
services among local residential members within a limited area—have been recognized as a tool
for the revival of communities by promoting local economic growth and facilitating the
formation of social capital in communities (Nakazato and Lim, 2016; Seyfang, 2004; Williams,
2001). Although community currency movements in Japan had stagnated since mid-2005, the
new community currency experiment, Fukkou Ouen Chiiki Tsuka (Community Currency for
Supporting Disaster Recovery) was introduced across the disaster-damaged areas after the Great
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East Japan Earthquake and Tsunami of March 2011. Recently, Nakazato and Lim (2017)
examines the micro processes of community rebuilding underlying transactional networks
mediated by one of the experiments, Fukkou Ouen Chiiki Tsuka—“Domo”—in Kamaishi,
Japan and reveals the role of community currency for generating positive socio-economic
effects for local communities in these Earthquake-damaged areas. One of key variables to
recover the disaster-affected local communities is building the perception of community
resiliency among the residents, yet little known about how perceived community resilience
coevolve with the interactions emerged in the process of disaster recovery. In this study, we use
Simultaneous Investigation for Empirical Network Analysis techniques (SIENA) to examine
the co-evolutionary dynamics between the perceptions of community resiliency and the
formation of supportive links among the residents through a community currency (“Domo”) in
Kamaishi, Japan. Using longitudinal network data over two years for approximately 100 actors,
we assess i) how participation in supportive relationships influence or adjust to their networking
partners’ perceived community resilience and ii) how residents forge supportive ties with other
residents with the different levels of community resiliency perception. This study also provides
guidance on how mutual reinforcement between community residents’ engagement in network
establishments and building a sense of community resiliency could function as a potential
mechanism for facilitating the disaster recovery process and sustaining the effort to improve
disaster preparedness for local communities in disaster areas.

Speed talk:

Time-geography of land consolidation and ecology of boundaries
Krista Pētersone
University of Latvia Faculty of Geography and Earth Sciences, Riga, Latvia

The patterns of fragmentation expose a great variety of land use and management practices
worldwide. Seen as a fabric of ecological and technological elements, the visible terrain is a
structure subject to exploration either by application of scientific methods, transformative
practices or navigation tools. Land consolidation is a well-known policy response to scattered
appropriation involving reconfiguration and readjustment of settled boundaries and land plots
for the sake of improved economic opportunities. Drawing on T.Hägerstrand for theoretical
insights on landscape and situational trajectories, this paper intends to suggest a few geographic
concepts for analysing property as a network, i.e. a manifold constellation of landed belongings
overlaying the politically divided and administrated territories. For fragmentation and
consolidation come as two interlinked facets of the governed land whose boundaries share
modalities of space both resource- and identity-wise. The study is located in the Baltic States
where land fragmentation issues are associated with post-socialist transition in ownership and
management regimes. Rather than making up a uniform structure, the properties relate in ways
that can be broadly described as contextual of economic time: sporadically coupling as
continuous and worked surfaces or de-coupling in absence of clear intent and constraints. To
support and test the theoretical propositions, secondary data analysis will be used in order to
demonstrate the geo-informational richness as well as limited scope of traces in cadastral
registers. The problem of boundaries as ecological entities connecting and demarcating the
domains of landscape, habitats and polity will be discussed in the light of resilience-thinking
questioning what scales and institutions might best represent and be co-constitutive of civic and
governmental land readjustment approaches.
Speed talk:
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Critical infrastructure Resilience as a function of Network configuration
Donya Hajializadeh, Maryam Imani
Anglia Ruskin University, Chelmsford, United Kingdom

Infrastructure networks do not exist in isolation. Rather they are interconnected to other
infrastructures and, as technological development increases, so too does the linkage between
networks. This bi-directional relationship can increase the complexity in the system of systems
significantly. In general, infrastructure interdependencies can be categorized according to
various dimensions in order to facilitate their identification, understanding and analysis. These
interdependencies can potentially influence the resilience of a network. This paper aims to
investigate the effect of network configuration and interdependencies on variety of resilience
measures. The results of this study will show the extent of the effectiveness of different
redundancy strategies on different resilience measures which can then contribute to the
promotion of infrastructure adaptation decision making process.

Speed talk:

Connectivity for ecosystem resilience: number, type and configuration of
connections
Rod Connolly 1, Sarah Engelhard 1, Kristin Gleeson 1, Andrew Olds 2, Christopher Brown 1,
Thomas Schlacher 2
1
2

Griffith University, Gold Coast, Australia
University of the Sunshine Coast, Maroochydore, Australia

The resilience of ecosystems and the continuing provision of ecosystem services depend heavily
on appropriate levels of connectivity among ecosystem components. Because connectivity can
be influenced by human activities, it is increasingly the focus in conservation planning. At this
stage, however, the optimum number, type and configuration of connections necessary to
enhance ecosystem resilience are unknown. We used a series of laboratory experiments with
varying amounts and types of connectivity to test how an ecological function central to
maintaining resilience responded to disturbances. The experimental systems used spatial
connectivity among habitat patches, and disturbances of either eutrophication or disruption to
corridor movement. Responses were quantified as changes in rates of grazing, a key process in
aquatic and terrestrial systems. The experiments generated several novel outcomes. 1. For the
two main forms of structural connectivity - distance (proximity) and permeability (number of
barriers) - grazing rates responded to disturbance almost identically. If this pattern holds true
more generally, then future assessments of connectivity will be able to utilise either form of
structural connections equally. 2. Connections that are sub-optimal and little used by mobile
animals in undisturbed systems were critically important in maintaining grazing rates under
disturbance. When the aim is to enhance resilience, therefore, it might be better to avoid
overemphasising frequently-used corridors and instead give greater consideration to alternative,
‘complementary’ corridors. 3. Grazing rates were also affected by the number of connections,
both the number between disturbed and undisturbed patches, and the number among disturbed
patches themselves. The optimum solution for amount and configuration of connectivity
depends on whether the goal is resilience purely of the system, or also of individual patches
within the system. Natural resource managers already consider actively managing the location
or intensity of human activities to promote or protect connections. Our findings provoke
reconsideration and refinement of how connectivity should be assessed for conservation
initiatives.
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Speed talk:

Mapping social-ecological complexity in Swedish moose management
Sabrina Dressel 1, Göran Ericsson 1, Camilla Sandström 2
1

Department of Wildlife, Fish & Environmental Studies; Swedish University of Agricultural Sciences,
Umeå, Sweden
2
Department of Political Science, Umeå University, Umeå, Sweden

Gaining a holistic understanding of the complex interactions between humans, wildlife and its
habitats is essential for the design of sustainable wildlife management. This challenging task
calls for innovative and interdisciplinary research approaches. Using the newly implemented
ecosystem based management for moose in Sweden as a case we applied Ostrom’s socialecological system framework to analyse the complexity which wildlife management has to face
across the country. By combining data derived from natural and social science research we
operationalized the framework in a quantitative way, which allowed for spatially explicit
analysis across national and regional scale. Furthermore we used qualitative approaches to
integrate stakeholders in the process of variable selection as well as verification of results. Our
study aimed to discover patterns and critical variables in the social-ecological setting of moose
management in Sweden. By identifying those variables, we can diagnose the institutional fit of
the current system, dismantle possible gaps in the newly created governance and management
structures and provide guidance for future policy development. Our results suggest that there
are different drivers of complexity across the country. In some areas ecological aspects such as
the co-occurrence of carnivores and other ungulate species create challenges for future
management, while in other regions complexity is shaped by governance aspects e.g. diverse
property rights. This illustrates a high demand for adaptiveness within the new management
system as it has to respond to local context attributes in order to be successful. Our innovative
approach offers a quantitative operationalization of social and ecological drivers and can build
a useful tool for the assessment of other natural resource management issues.

Speed talk:

Mismatch in Socio-Ecological Connectivity between two fishing communities in
the Midriff Islas Region, Gulf of California, Mexico
José Alberto Zepeda Domínguez 1, 3, Adrian Munguía Vega 1, 2, Mario Vergara Rodarte 4, Jorge
Torre Cosío 3, María José Espinosa Romero 3, Alvin Suárez Castillo 3, Imelda Amador Castro 3,
Fernanda Pérez Alarcón 3
Departamento de Pesquerías y Biología Marina. Instituto Politécnico Nacional – Centro
Interdisciplinario de Ciencias Marinas. Av. IPN s/n, Col. Playa Palo de Santa Rita, CP 23096, La
Paz, B.C.S,, Mexico
2
PANGAS Science Coordination.Calle Isla del Peruano No. 215 Colonia Lomas de Miramar, 85420,
Guaymas, Mexico
3
Comunidad y Biodiversidad A.C. Calle Isla del Peruano No. Exterior 215 Colonia Lomas de
Miramar, 85420, Guaymas, Mexico
4
Independent Consultant, La Paz, Mexico
1

To face the growing overexploitation of marine resources, the integrated management of SocioEcological Systems (SES) is pursued. The degree of spatial and/or temporal coupling between
the SES components can affect the effectiveness of the marine resources management tools. To
understand this, we explore the expected effects on the management of a small scale fishery
depending on the level of internal connectivity and the degree of coupling between the SES
components. The marine ecosystem of the Midriff Islands Region of the Gulf of California was
interpreted as the resource system and studied by modeling the larval flow; The resource units
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were the leopard grouper (Mycteroperca rosacea) stock, their connectivity was assessed by
genetic flow and kinship between juveniles and adults caught in different fishing grounds; The
fishermen of the different localities were the actors, the kinship and their interactions of
communication and leadership gave measures of their connectivity; Coordination among
regulatory institutions was used as a basis to assess the connectivity of the governance system.
We found strong ecological connections between the fishing zones of both localities that
determine a mutual interdependence in the grouper resource, as well as a component of local
ecological connections whose importance varies between communities. Each fisherman
eventually affects fishermen from both communities to varying degrees. kinship relationships,
both from the grouper resource and from the fishermen, are much stronger within the smaller
community. However, there are weak or non-existent social connections between fishermen
from different communities and institutions show little or no coordination. Apparently, the work
of some NGOs and researchers are favoring socioecological connectivity. This methodological
advance could improve conservation and management efforts. It is considered that there is a
lack of alignment between the subsystems due to the absence of regulatory institutions that
recognize the patterns of socioecological connectivity and their spatiotemporal dynamics.

Monday, 21 August - Room 35/36 (72) - 16:00 - 16:40
Ecosystem Services Mapping, Tradeoffs and Synergies
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Johan Colding

Speed talk:

Socioeconomic monitoring reveals differential impacts and unintended
consequences of bigeye tuna conservation
Adam Ayers 1, 2, Justin Hospital 2
1
2

Joint Institute of Marine and Atmospheric Research (JIMAR), Honolulu, United States
Socioeconomics Program, NOAA Pacific Islands Fisheries Science Center, Honolulu, United States

Bigeye tuna (Thunnus obesus) are a commercially important global pelagic fish species. About
60% of bigeye tuna are caught in the Pacific Ocean, where stocks are subject to overfishing and
increased conservation measures. One conservation measure entails quota reductions for nations
targeting bigeye tuna across the Pacific. However, quota reductions may result in differential
socioeconomic impacts across diverse fishing fleets. Since 2010 in Hawai‘i, quota reductions
have resulted in three extended fishing closures when longline fishers caught their bigeye tuna
quota before the end of the year. Despite quota reductions and several regulatory closures,
record bigeye tuna landings have been observed for Hawai‘i longline fishers in recent years –
an unintended consequence of conservation policy. The purpose of this research was to discover
whether future socioeconomic impacts could be lessened while still meeting domestic and
international conservation measures. To better understand socioeconomic impacts across the
Hawai‘i longline fleet and determine palatable industry solutions, we employed a mixed method
research approach. We interviewed 28 longline vessel owners, owner-operators, captains, and
crew members in their primary languages in Fall 2015. We also analyzed economic data and
trip-level longline logbook data for Hawai‘i permitted longline vessels from 2009-2015. We
found that conservation measures severely impacted certain vessels, while simultaneously
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benefitting others, leading to equity concerns across the fleet. Many fishers were concerned
about overcapitalization in the fishery and suggested timing fishing trips with market demand
to increase revenue. Although evidence is mounting that fishers may benefit from catch shares
management, most were reluctant to support a shift to catch shares, primarily due to equity and
allocation concerns. These findings may suggest that collective action solutions proposed by
industry may be complicated by fishing fleet heterogeneity.

Speed talk:

From trade-offs to synergies in food security and biodiversity conservation
Jan Hanspach, David Abson, Neil Collier, Ine Dorresteijn, Jannik Schultner, Joern Fischer
Leuphana University Lüneburg, Lüneburg, Germany

Providing universal food security and conserving biodiversity are prominent challenges facing
humanity in the 21st century. Typically, these challenges are believed to involve a trade-off,
especially in farming landscapes of the Global South. Through conducting a multivariate
analysis of social-ecological data from 104 landscapes in the Global South, we show instead
that different system characteristics lead to partly predictable outcomes, resulting either in tradeoffs or, unexpectedly, in synergies between food security and biodiversity. Specifically,
synergies are fostered by preventing land degradation, ensuring secure land tenure, and
investing in social and human capital, in addition to infrastructure and financial capital. In
contrast, we also found high food security in landscapes with industrialized agriculture, but at
the expense of biodiversity. Our findings demonstrate that a social-ecological systems
perspective can help to uncover new possibilities to realize hitherto unrecognized synergies
between food security and biodiversity conservation. Conventional intensification, however,
prevents such synergies.

Speed talk:

Methods of accounting for global socio-ecological externalities when tallying the
net-benefit of restoration efforts. Who benefits, who pays?
L. Jonas Hamberg
University of Waterloo, Kitchener, Canada

Restoration is a vital compliment to conservation in reversing loss of ecosystem functions and
services. Projects restoring old fields and degraded land to forests and grassland are increasing
in both numbers and size, but there is a lack of knowledge of their global net-benefit. Active
restoration requires resources in the form of equipment, fuel, and livelihood of restorationists.
Extraction and production of these resources cause degradation and loss of resilience of
ecosystems and their services, often affecting communities far removed from the local benefits
of the restoration project. While information exists about the cost of restoration in terms of
market cost and local trade-offs, there is a pressing need to account for global socio-ecological
externalities when tallying the net-benefit of restoration efforts, in order to create a more just
and efficient restoration paradigm. The first step of determining net-benefit in restoration will
be to account for both the total resource use and benefits. To this end, we are investigating two
study sites with 10 and 25 years of data, respectively. The first is an old field site restored to
oak woodland in Ontario, Canada; the other is degraded marginal lands restored to multi-use
agro-forestry and pasture-grassland in Andhra Pradesh, India. These sites provide a chance to
contrast the amounts of inputs and costs in different global setting, and the varying local and
global benefits to in the restored systems. From this data, we can then progress to quantifying
and comparing their net-benefits. We hope to begin a conversation on the most suitable methods
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to use to quantify resource use (e.g. emergy, ecological foot-print analysis, life-cycle cost
analysis) and social and ecological issues to control for. The Resilience Conference is the
perfect forum to gather input and wisdom from experts in the field to improve our research
through collaboration.

Speed talk:

Assessing overlap in the habitat preferences of urban birds and humans to
support land management for urban sustainability
Heather Sander, Cody Hodson
University of Iowa, Iowa City, United States

Implementing urban sustainability requires urban landscape management to support both
human well-being and species conservation. This study seeks to identify similarities in urban
human and bird habitat preferences, thereby identifying landscape attributes that could be
managed to support both species conservation and human quality-of-life. We focus on Iowa
City, Iowa, USA, a small city in an agricultural landscape that typifies urban development in
the Midwestern US. We develop a hedonic pricing model using spatial regression techniques to
identify relationships between environmental attributes (urban forest characteristics; bird
species richness; greenspace; impervious surface; areas and fragmentation of vegetated land
covers) and home sale prices and use results to indicate urban homeowner habitat preferences.
We develop a second model using geographically-weighted regression to identify spatial
variation in these preferences. To identify bird habitat preferences, we construct generalized
linear mixed models of bird species abundance using field-collected data and attributes similar
to those used in hedonic pricing models. We compare identified preferences to assess overlap
in urban human and bird habitat characteristics. We find wide variation in habitat preferences
among bird species and spatial variation in human preferences. The range of variation in the
habitat preferences of bird species complicates identification of common attributes that could
be managed to support human well-being and bird conservation city-wide. However, when we
group birds based upon their abundance in different zones of urbanization, we find similarities
among species’ habitat preferences within zones and between these preferences and human
preferences in these zones as indicated by geographically-weighted regression results,
indicating overlap in human and bird habitat preferences in similar urban settings. Based on
these results, we describe a targeted management approach for supporting urban bird
conservation and human well-being focused on enhancing human and bird habitat in particular
zones of urbanization, helping to generate more sustainable urban landscapes.

Speed talk:

Mapping Regional Livelihood Benefits from Local Ecosystem Services
Assessments in Rural Sahel
Katja Malmborg 1, Hanna Sinare 1, Line Gordon 1, Issa Ouedraogo 2, Elin Enfors 1
1

Stockholm Resilience Centre, Stockholm, Sweden
CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS/ICRISAT),
Dakar, Senegal
2

Most current approaches to landscape scale ecosystem service assessments rely on detailed
secondary data. This type of data is seldom available in regions with high levels of poverty and
strong local dependence on provisioning ecosystem services for livelihoods. We develop a
method to extrapolate community based ecosystem services assessment from village to
provincial scale, a more relevant scale for land use decision making. The method builds on data
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from the community assessment, and combines remote sensing (using a hybrid classification
method) and interviews with community members. The resulting maps show the spatial
distribution of five different livelihood benefits (nutritional diversity, income, insurance/saving,
material assets and energy, and crops for consumption) that illustrate the strong
multifunctionality of the Sahelian landscapes. The maps highlight the importance of all the
different sub-units of the landscape in supporting Sahelian livelihoods. We see a large potential
in using the resulting type of livelihood benefit maps for guiding future land use decisions in
the Sahel. My presentation will focus on the extrapolation method that we developed, especially
the hybrid classification method using remote sensing data.

Monday, 21 August - C1/C2 (250) - 16:00 - 17:30
Communities and resilience practices
Cross-cutting perspectives on resilience
Chair/s: Miriam Huitric

Speed talk:

Environmentalism at the Margins: Exploring existing possibilities for an
alternative modernity
Barbara Jane Davy, Kaitlin Kish, Katharine Zywert, Stephen Quilley
University of Waterloo, Canada, Waterloo, Canada

Understood as a complex adaptive system and through the lens of Holling’s Panarchy heuristic,
modern industrial capitalism is a deep basin of attraction. The global consumer society has
proved itself to be a profoundly resilient system – resilient, but nevertheless biophysically
limited. As the metabolism of global civilization begins to breech significant thresholds and
transgress ‘planetary boundaries’ humanity is approaching social-ecological ‘tipping points’.
Experiencing the concatenating effects of collapsing economies, degraded ecosystems, social
crisis, political chaos, communal violence and war, failed and failing states are tracing the
outlines of an undesirable basin of attraction defined by collapse. The challenge facing
humanity amounts to a rather simple wicked dilemma: is it possible to reconcile technological
and socio-political modernity (and all the requisite flows of materials, energy and information)
with biosphere integrity and sustainable global life support systems. In this paper, we argue that
the alternative modernity defined by this wicked problem should be envisaged as a ‘third basin
of attraction’ i.e. the often-vaunted political economy of the ‘third way’ construed through the
language of systems theory. In this paper, we explore the outlines of such an ‘attractor’ in terms
of political economy, technological prerequisites and problems of culture/ontology. We explore
some of the prefigurative possibilities evoked by various ‘environmentalisms at the margins’
i.e. counter cultural lifestyles, intentional communities, disruptive technologies and practices,
and alternative social commitments. These are building niches in diverse settings that could
begin to contour space for a new kind of modernity, one that could enable socially and
technologically complex human societies to thrive without compromising long-term ecological
integrity. Specifically, we investigate how community-based health systems, micro-fabrication
and Maker culture, and new religious movements at the periphery of the environmental
movement contribute to developing a third basin of attraction alternative to the primary basin
of attraction of consumer capitalism and the all too near second basin of societal collapse.
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Speed talk:

Pathways to resilience in small-scale farming - The case of England
Sara Burbi 1, Karen Rial Lovera 2
1

Centre for Agroecology, Water and Resilience (CAWR), Coventry University, Coventry, United
Kingdom
2
Royal Agricultural University, School of Agriculture, Food and Environment, Cirencester, United
Kingdom

Small-scale agricultural practices gained importance in recent years due to the growing
awareness of the role smallholder farmers can play in building resilient societies facing the
impacts of climate change. The transition to more resilient systems presents several challenges.
Two recent studies on small-scale arable and livestock farms in England have shown specific
technical and practical challenges faced by farmers who decide to transition to low-input
systems. Climate change affects smallholder farmers in terms of productivity, influencing their
risk management strategies. Among primary concerns is the financial pressure, in particular
under greater variability of productivity. Other factors playing a key role are represented by the
networks of influence in which smallholder farmers operate. The British case studies highlight
the importance of understanding the coping strategies smallholders tend to adopt when facing
challenges related to climate change. Engaging in open and transparent collaboration with
smallholders has proven beneficial in establishing spaces for interaction and knowledge
brokerage, including researchers, policy-makers and the civil society. Case study research has
helped identify opportunities for building resilient small-scale solutions. In the arable sector,
solutions such as reduced tillage can help create better adaptation to changes in rainfall pattern,
which can potentially promote greater yields. In the livestock sector, pasture-based systems on
rich, biodiverse grassland have the potential to improve productivity. Context-based solutions
in terms of grazing patterns and feeding strategies (i.e. grass mixes) can ensure the farm
viability, while mitigating greenhouse gas emissions and increasing the soil carbon
sequestration potential. Small-scale agricultural practices have the potential to mitigate climate
change and maintain the viability of smallholdings, but financial uncertainty and limited trust
in advisory services, private and governmental alike, still affect the transition of small-scale
farming systems.

Speed talk:

The Underbelly of Contentious Natural Resource Decisions
Holly Clermont
Royal Roads University, Victoria, Canada

Since the world’s first biodiversity strategy was published 25 years ago, scientific evidence
documenting the deteriorating state of biodiversity has expanded and improved. Innovations
have refined our ability to locate sensitive and rare ecosystems and species, and to prioritize
their protection. Planning processes increasingly set out to integrate ecological values with
economic interests. Yet, trends and projections for biodiversity are grim, lacking routine
protection and popular advocates. In exploring how concern for biodiversity loss can be
mainstreamed, this research drew from a diverse body of literature that attributed biodiversity
protection, or the lack of it, to a variety of entangled motivations. Those who promote and
support projects and activities that lead to biodiversity loss may have culturally constructed
perspectives that diminish environmental science and scientists, a superficial or commodifying
sense of place, or values that prioritize self-enhancement over concerns for nature, for example.
This research unravels these and related influences in decision-making for two contentious
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proposed energy projects - one fossil-fuel-based, the other renewable. It reveals how project
review processes were mostly unresponsive to the motivations underlying resource conflicts
that could protect or harm sensitive and at-risk ecosystems and species, such as strong values,
and disparities in sense of place or perceptions of science and scientists. Well-intentioned but
polarizing leaders contributed to online media frames that emphasized conflict and buttressed
extreme positions, while helping shape or reinforce siloed networks that affected the diffusion
and uptake of scientific evidence, including biodiversity science. Yet, data from anonymous
participants revealed project supporters and opponents were more similar in their values and
views than their public personas would indicate. Leverage points to better protect biodiversity
were identified for environmental assessment and similar processes.
Speed talk:

Implications of behavioral change on the long-term social-ecological sustainability
of pastoral systems.
Gunnar Dressler 1, Jürgen Groeneveld 2, 1, Karin Frank 1, Birgit Müller 1
1

Helmholtz Centre for Environmental Research - UFZ, Department of Ecological Modelling, Leipzig,
Germany
2
Technische Universität Dresden, Institute of Forest Growth and Computer Sciences, Dresden,
Germany

In many dryland regions, traditional pastoral land use strategies are subject to change. Drivers
such as demographic change, but also social change (market liberalization, new income options)
may lead to an adjustment of livelihood strategies of pastoral households. This may come along
with a change in the pastoralists’ attitudes towards livestock, pasture condition as well as social
norms and influences. In order to provide a better understanding of the impact of such
behavioral changes and its consequences for the long-term sustainability of the social-ecological
system (SES), we have developed a multi-agent simulation model. It captures feedbacks
between pastures, livestock and household livelihood in a common property grazing system. To
clarify implications of behavioral changes, we have implemented three stylized household
behavioral types which are grounded in social theory and reflect empirical observations, e.g.
from East Africa. These household types differ in their preferences for livestock, how they value
social norms concerning pasture resting and how they are influenced by the behavior of others.
Based on these types, we have analyzed the outcomes of various scenarios of demographic and
behavioral change. Under increasing population density, households that traditionally followed
social norms on pasture resting might be challenged in their livelihood as they are increasingly
unable to maintain their herd size. Giving up a social norm for resting, however, may lead to
pasture degradation and hence to decreasing livestock numbers in the long-term. A household
type that tries to diversify his income sources, and by that is able to constrain its herd size, can
avoid this downward spiral – even under demographic change. We conclude that changes in
household behavior can drastically alter the long-term SES dynamics. Creating conditions that
facilitate the transformation of pastoralist behavior towards strategies that are more sustainable
is crucial to ensure resilient land use in common property systems.

Speed talk:

Effects of the “back to the land” movement for rural sustainability a case study
from Spain
Elisa Oteros-Rozas 1, Álvaro Fuentes 2, Berta Martín-López 3, Claudia Bieling 4, Daniel López 1,
Federica Ravera 5, Francisco Martin-Azcárate 2, Irene Iniesta-Arandia 2
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Spain
2
Universidad Autónoma de Madrid, Madrid, Spain
3
Leuphana University of Lüneburg, Lüneburg, Germany
4
University of Hohenheim, Hohenheim, Germany
5
Universitat de Vic, Vic, Spain
6
Institut de Ciència i Tecnologia Ambientals, Barcelona, Spain
7
University of Copenhagen, Copenhagen, Denmark

As a rebound effect of global urbanization and the social-ecological challenges it poses, diverse
motivations guide people’s migration from cities to rural areas. Young dwellers, at least
partially linked to the agroecology movement, aiming at the revitalization of abandoned rural
areas, are experimenting social innovations for land management. This so-called “back to the
land” movement aims at facilitating transformations towards social-ecological sustainability of
rural areas. Agroecological initiatives, such as community-supported agriculture or collective
livestock farming, arguably embedded within “new peasantries”, are shaping alternatives for
transformations along the rural-urban continuum. However, critical assessments of the actual
social and ecological impacts of these initiatives are still scarce. The REVERDEA project
(www.reverdea.com) addresses this gap through a case-study approach in two mountain areas
of Spain. During two years, our interdisciplinary team has undertaken participant observation,
workshops, in-depth interviews, surveys and ecological samplings. We will present preliminary
results from the five pillars of the project. First, we find that dialogues between newcomers and
local communities are taking place around common natural resources management and local
socio-cultural spaces. Second, social networks of farming knowledge exchange are
differentiated between new peasants and locals, particularly among livestock farmers, and
women play a broker role. Third, challenges and tensions emerge from mismatches between
feminist discourses and gendered division of productive and reproductive roles. Forth, in small
vegetable gardening, despite the recovered agrobiodiversity by agroecological initiatives,
environmental factors have a larger effect on taxonomic and functional biodiversity than
management models (agroecological vs. conventional). Finally, results show that land use
conflicts related with the different actors emerge mostly between conservation, farming and
recreation. We critically reflect on the consequences of the “back to the land” movement for
social-ecological dynamics, resilience and sustainability faced by rural areas and the
opportunities and challenges brought by such new ruralities.

Speed talk:

Development of regenerative places and practices in Latvia
Elgars Felcis
University of Latvia, Riga, Latvia
Wageningen University, Wageningen, Netherlands

This research project within SUSPLACE MSCA ITN aims to contribute to development of
regenerative places and practices through action-oriented research in small, local places and in
collaborations with diverse stakeholders in Latvia. The perspective of regeneration is taken in
this research as crucial in light of mounting evidence of multiple interlinked environmental and
socio-economic problems. Regeneration is understood in this research as means to stop creating
new problems and threats to sustainability and to develop mutually beneficial relationships
capable to regenerate the negative impacts social and economic practices in places have made
so far – aiming to leave a better world for future generations. Interdisciplinary analysis
demonstrate the impossibility of unlimited growth of economies and societal metabolism.
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Scientific debate of development should not be dominated by neo-liberal economic growth
debates and through exploration of alternative practices and real utopias it is possible to reframe the economy, contribute to abolishment of economic growth as a social objective, reposition practices and empower small places and communities as actors for regeneration. The
research is guided by key reference theories – Critical realism and Transformative Social
Innovation Theory. In the perspective of Critical realism measurable manifestations of global
problems can be acknowledged and simultaneously action can be taken to contribute to
regenerative change of ‘reality’ in local settings of Latvia. The research aims contribute to
scientific debate on place-based approach to improve their sustainability, resilience and
regenerative capacity. Furthermore, it aims to provide insights on action-oriented research
challenges in combining the roles of scientist and activist in Eastern European settings.

Speed talk:

Cultural services as a lens to navigate conflicting values and change
Christina Hicks 1, Caroline Abunge 2, Amini Tengeza 3
1

Lancaster University, Lancaster, United Kingdom
Wildlife Conservation Society, Mombasa, Kenya
3
Museums of Kenya, Nairobi, Kenya
2

Cultural services are the non-material, cognitive, and experiential benefits people get from
nature, they are also the least studied or understood category of ecosystem services. However,
cultural services also define the relationships individuals and communities form with nature,
and in doing so determine whether people simply receive services from nature, or are equally
bound to provide services to nature. Understanding cultural services is therefore central to
understanding the evolving relationships people form with nature; and in turn, the impact people
are likely to have on ecosystems. We therefore set out to explore local cultural services through
an emic approach that focused on the intersection of local practices, places, and identities with
nature. We visited three fishing communities along the Kenyan coastline that were urbanized,
rural, and remote. We conducted 30 in-depth interviews, utilizing qualitative visual techniques,
with fish-workers, resource managers, elders, women, and youth groups. We find evidence that
cultural values have, and continue to change. Through time, this change has been catalyzed by
the overt or implicit influence of external powers; including Islam, colonialism, globalization,
and resource management regimes. We find that change results in contrasting values that at
times conflict and other times co-exist. When values co-exist, cultural services maintain, in form
and function, the relationships between people and nature. However, when values conflict, the
relationships between people and nature break down, jeopardizing social and ecological
resilience. We explore when and why values co-exist and conflict, and thus the implications for
future social ecological resilience.

Speed talk:

Socio-ecological Resilience on the Western Slope of Colorado, USA: How
communities respond and adapt to conflicts over land use
Jean Lee
Colorado College, Colorado Springs, United States

The Western Slope region of Colorado, USA faces several land use issues, ranging from natural
disasters such as wildfires and mountain pine beetle outbreaks, to disputes over hydraulic
fracking, ranching, and recreation. Land use issues have a significant impact on both the social
and ecological integrity of the legacy mining communities in the area, who struggle to find

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
alternative livelihoods while navigating opposing interests from powerful stakeholders such as
the tourism and the hydraulic fracking industry. Further complicating the matter is that
communities themselves are not homogenous, and some community members’ voices are
unheard or undervalued, despite evidence that community participation increases the likelihood
of more robust natural resource management strategies. Social learning has the power to
generate new and shared knowledge that increases the likelihood of sustainable and
collaborative natural resource management, especially in the face of economic uncertainty.
Identifying the mechanisms through which social learning and participation occurs is crucial in
a time where national policy and local politics often result in polarizing views with seemingly
little room for finding common ground. Through an in-depth case study approach, this study
examines how residents of Garfield County, Colorado were able to successfully lobby for the
closing of 25 drilling leases in the Thompson Divide. Results showed that watchdog
organizations emerged as empowering organizations who were able to provide a platform for
sharing ideas and producing knowledge that was considered credible by both locals and
outsiders. In addition, the results suggest that these watchdog organizations—despite being
viewed by many as agenda driven and biased—emerge as important bridging organizations who
are able to not only galvanize community members to engage in single and double-loop
learning, but also to translate communities’ ideas and values into powerful rhetoric that
influences policy-makers at a federal level.

Monday, 21 August - Room 23 (30) - 16:00 - 16:40
Frameworks for Assessing Social-Ecological Resilience
Cross-cutting perspectives on resilience
Chair/s: Allyson Quinlan

Speed talk:

Inclusive Indicators to Assess and Foster Social Equity in Protected Areas by
2020
Noelia Zafra-Calvo 1, 2, Unai Pascual 2, Daniel Brockington 4, Brendan Coolsaet 5, Jose Antonio
Cortes-Vazquez 4, Nicole Gross-Camp 3
1

Center for Macroecology, Evolution, and Climate, Natural History Museum of Denmark, University
of Copenhagen, Universitetsparken 15, Copenhagen, Denmark
2
Basque Centre for Climate Change (BC3), Edificio Sede Nº 1, Planta 1ª; Parque Científico de
UPV/EHU Barrio Sarriena s/n; 48940 Leioa, Bizcaia, Spain
3
School of International Development, University of East Anglia, NR47TJ, Norwich, United Kingdom
4
Sheffield Institute for International Development (SIID), The University of Sheffield, Western Bank,
Sheffield S10 2TN, Sheffield, United Kingdom
5
Centre for Philosophy of Law, UCLouvain, B-1348, Louvain-la-Neuve, Belgium

Addressing social equity is one of the main challenges for successfully protecting biodiversity
and ecosystem services by 2020; as it has been committed by 196 countries in the Aichi Target
11. Significant gaps remain in our understanding of equity and the practical implementation of
equitable policies in protected areas. One of the main gaps is the lack of a systematic way to
assess and monitor social equity due to changing context-dependent perceptions of the notion
of equity and the challenge of reducing social equity to a series of metrics. We propose an
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approach that defines a set of indicators for operationalizing equity assessments in protected
areas and monitoring the progress towards equitably managed protected areas able to report on
Aichi Target 11, whilst also retaining flexibility to be adapted to context-specificities. We call
for mainstreaming these equity assessments in protected areas globally to improve their
management at the site level. The approach and suggested indicators here is a first step in this
direction that look to contribute to good lives for people living in protected areas, while conserve
Earth’s life support system.

Speed talk:

Social Forestry for resilience? Lessons from Indonesia, Laos and Vietnam
Moira Moeliono 1, Indah Waty 1, Grace Wong 1, Maria Brockhaus 2, Thuy Thu Pham 1, Cynthia
Maharani 1
1
2

Center for International Forestry Researcg, Bogor, Indonesia
University of Helsinki, Helsinki, Finland

Indonesia has committed to transfer 12.7 million ha of state forest (about 10 percent of the state
controlled forest land) to local communities to be managed under a social forestry expected to
improve local livelihood and community empowerment. Social Forestry is understood as a
government program as is the case in Laos and Vietnam, regulated quite rigidly by government.
Indeed, often requirements and procedures to obtain the rights to manage forest (let alone to
own the forest) under the program are difficult to fulfil by local people. Many communities
targeted for inclusion in a social forestry program practice swidden, involving slash and burn
of wooded vegetation and the rotation of fields rather than crops, thereby forming mosaic
landscapes with forests, fallows and fields. Persistent misunderstanding of impacts of swidden
practices led to the development of policies attempting to eradicate the practice. Social forestry
is one such policy. However, swidden practices have changed significantly due to influences by
markets, state regulations, mobility of people and alienation of land by the state or private sector.
Adapting to these changes, many communities shifted from a communal towards more
individualized governance systems. Yet, most social forestry programs are framed as communal
enterprises In this changing context, will the introduction of government social forestry
programs improve livelihood and hence improve resilience? Can state promoted social forestry
programs induce transformational change towards sustainability or become a vehicle for stricter
state control over forest resources? Using data from FGDs and Household surveys during two
periods of the ASFCC project (2013 and 2016), we analyze how the swidden landscape has
changed. Combined with a review and policy analysis of social programs in Indonesia, Laos
and Vietnam we will present an analysis on and how government social forestry programs are
operationalized and understood in this changing landscape.

Speed talk:

The relational conceptualisation of wellbeing as a catalyst for the sustainability
transformation
Tuula Helne
Research department, The Social Insurance Institution of Finland (Kela/FPA), Helsinki, Finland

In the Anthropocene epoch, human societies face a paradox: the unlimited pursuit of progress
is bringing about ecological disruptions and social injustice. A major explanation for this
contradiction lies in the confusion between wellbeing and economic prosperity. The
identification of the former with the latter has legitimised the unquestioned goal of economic
growth, with disastrous environmental consequences. The materialistic understanding of
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wellbeing also constricts the meaning of good life. Leaning on theory developments in the
burgeoning research into sustainable wellbeing, I argue that a sounder and wider
conceptualisation of wellbeing is called for. In this conception, the pursuit of human wellbeing
is set within planetary boundaries. The conceptualisation is thus no longer built on the paradigm
of ‘human exceptionalism’ but on a relational paradigm that acknowledges human dependency
on the biosphere. The concept of the social-ecological system will hence become more pivotal
than the concept of society. Wellbeing is related to the fulfilment of human needs, both material
and immaterial. The way they are realised has inevitable social and ecological consequences.
The fact that we have needs also emphasises our dependency on each other, other species and
nature. The distinction between needs and wants is, moreover, one of the preconditions for the
sustainability transformation. For these reasons, a sustainable conceptualisation of wellbeing
should be needs-based. I present ‘the HDLB model’: a-needs-based, relational and
multidimensional conceptualisation of wellbeing. The model involves setting limits to material
wealth and unsustainable consumption, and shifts the focus from mere ‘Having’ towards
‘Loving’, ‘Being’ and responsible and meaningful ‘Doing’. Each of these four dimensions has
its indicators, and the purpose of the model is to facilitate the making of dimension-specific
policy recommendations in different policy areas in order to promote the social-ecological
transformation for sustainability.

Speed talk:

How to make rivers resilient? Insights about governing nature-based solutions in
riversheds
Barbara Schröter 1, Claire Nicolas 1, Jennifer Henze 2, Christian Albert 2
1
2

Leibniz-Centre for Agricultural Landscape Research (ZALF), Muencheberg, Germany
Leibniz University Hannover, Institute of Environmental Planning, Hannover, Germany

A resilient development of river basins faces increasing water-borne challenges such as securing
water quality and provision, mitigating the effects of droughts, and protecting against flooding.
Nature-Based solutions (NBS), understood as actions which are inspired by, supported by, or
copied from nature, can help societies address ecological, social and economic challenges in
sustainable ways (European Commission, 2015) and may be more cost-effective than technical
alternatives. The effects of NBS like the restoration of floodplains and wetlands, the
transformation of arable land into grasslands, and cooperation agreements with land users to
increased ecosystem services delivery include an enhanced resilience against risks like flooding
or drought, improved water quality, nutrients and greenhouse gas retention, strengthened human
health and well-being, and the safeguarding of species and habitats. Appropriate landscape
planning and governance can help creating, planning, and implementing strategies for river
restoration and sustainable landscape development but it is not scientifically explored yet how
the concept of NBS could contribute to landscape planning and governance. Do similar
challenges occur as in approaches for the governance of ecosystem services: a strong
heterogeneity of relevant actors, a high institutional diversity, the need to address the dynamic
character of natural processes, and fragmented information and expertise? The aim of this
contribution is to explore potential guiding principles for a suitable governance of NBS. To do
so, we undertake a systematic review of the state of knowledge concerning the governance of
NBS and similar actions for the restoration and sustainable development of river landscapes
more broadly. We discuss which governance principles should be considered in the design and
implementation of governance mechanisms for realizing NBS. We conclude with some
recommendations for further research and practical experimentation.
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Speed talk:

Using DPSIR framework for assessing social-ecological transformation of the
Meghna river estuary in Bangladesh
Mohammad Mahmudul Islam
Department of Coastal and Marine Fisheries, Sylhet Agricultural University, Sylhet-3100, Bangladesh

Globally, estuarine ecosystems are focal points of social and ecological changes. The Meghna
river estuary of Bangladesh provides one of the largest estuarine fisheries in the world, which
are undergoing continuous ecological changes that shaping the social system in the region.
Using hilsa fishery as an illustrative case study and DPSIR (Drivers-Pressures-States-ImpactsResponses) framework as the analytical lens, this study explores the patterns and dynamics of
transformation in social-ecological systems of the hilsa fishery in the Meghna river estuarine
basin. To collected empirical data, a fieldwork was conducted, which was supplemented by
secondary data on fisheries provisioning services and environmental and socio-economic
variables. The findings suggest that a number of driving forces (e.g. population growth, rapid
environmental changes, and changes in management policy etc.) are creating pressures (e.g.
over-exploitation, extreme events) on the social-ecological systems. These pressures impact
negatively on the sustainability of the estuarine fishery by making a loss of biodiversity, as for
example. Owing to these pressures, fishery-based livelihoods are affected by declining income
or even loss of lives and property by extreme events. In this system context, the response from
the government through the establishment of sanctuaries in the Meghna river estuary has been
proved as a successful strategy in minimizing pressure which is reflected in enhanced hilsa
production. However, social impacts of ecological changes and sanctuaries establishment
remain unequivocal and interplaying. The dependent population suffers from extended poverty
resulting from environmental pressures and fishery closures. Nevertheless, the findings of the
present study further confirm that achieving Aichi target 11 by establishing more protected areas
could potentially help to reduce the pressures on the ecological system. However, to maintain
the sustainability of the ecological system of estuaries, addressing social dimension is equally
important, particularly in a situation when trade-off exists in the responses.

Speed talk:

Hashtag Blue Growth
Matilda Valman 1, Anna-Marie Winter 3, 4, Emma Björkvik 1, Conor Byrne 2, Sigurður Eyberg
Jóhannesson 2, Susa Niiranen 1, Maartje Oostdijk 2, Fredrik Salenius 2
1

Stockholm Resilience Centre, Stockholm, Sweden
Environment and Natural Resources, School of Engineering and Natural Sciences, Iceland
University, Reykjavik, Iceland
3
Centre of Ecological and Evolutionary Synthesis, The Faculty of Mathematics and Natural Science,
Oslo, Norway
4
Environmental Economics and Natural Resource group, Wageningen University, Wageningen,
Netherlands
2

Blue Growth is the new black. There are trends in all societal areas. In sustainability science the
latest trend is so called Green and Blue Growth, whereas the latter is the same thing as the first
but within the marine sectors. At the same time little attention is spend on what consequences
and how these linguistic trends influence the way we think about and interpret the sustainability
discourse. Here we search for the meaning of so called “Blue Growth”. We assess the usage of
the term, and how it is used in different societal fields such as social media, news, policy, and
science. By using text analysis and word frequency we can see that the concept is spreading fast
especially within and from the EU. Since the concept comes with a baggage of endless growth-
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thinking we are worried by the trend of putting equal signs between sustainable development
and Blue-Green growth. At the same time we also conclude that there is no coherent usage and
understanding of the term. We therefore question the non-existing debate – within science but
also at a more general policy level – of the consequences of such a linguistic turn.

Monday, 21 August - Room 33 (30) - 16:00 - 17:30
Urban Resilience
Cross-cutting perspectives on resilience
Chair/s: Joshua Lewis

Speed talk:

The decade of ‘making cities resilient’: discourse, practice and (un)intended
consequences
Katarina Svitkova
Charles University, Prague, Czech Republic

Urban resilience has become one of the major catch phrases in climate-related policy-making
and research throughout the last decade. This paper adopts a perspective of international
political sociology to critically interrogate the ways in which urban resilience has been
mobilized by different actors for their particular purposes. It employs the concept of
assemblages as an ontological principle as well as a methodological tool, which renders evident
the mutual constitution of actors, institutions and technologies of urban resilience. Specifically,
it focuses on how transnational bureaucracies, local governments and private companies have
contributed to what I term a ‘resilience paradox’. On a discursive level, resilience has been
portrayed as an empowering principle which gives agency to vulnerable urban communities.
This is evident in global strategies and action frameworks of international organisations in the
fields of urban development and disaster risk reduction, which remain largely declaratory. On
the practical level, however, implementation of actual policies often reflects a narrow,
technocratic view of urban resilience, ranging from retrofitting buildings to employing smart
city technologies in central business districts. I argue that this understanding of resilience is
significantly reductionist, and neglects the political nature of the term. Empirical examples from
fieldwork carried out in Barcelona, San Francisco and Santiago (Chile) illustrate this process,
highlighting the remarkable similarity of resource allocation patterns and public-private
partnerships in cities with fundamentally different institutional and economic models – let alone
their actual topography of risk. In the meantime, the discursive tools ‘supplied’ by international
organisations and philanthropies are readily used by local actors to legitimise their agendas.
Finally, suggestions are offered on how to ‘rescue’ the term of resilience from this trap by
highlighting the term’s emancipatory potential. For this purpose, a fundamental rethink of the
concept as it is currently deployed is necessary, in terms of scale on one hand and the normative
appeal on the other.

Speed talk:

Disparate Socioecological Responses to Disturbance in New Orleans Following
Hurricane Katrina
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Joshua Lewis 1, 2, Wayne Zipperer 4, Brittany Bernik 1, Michael Blum 1, Henrik Ernstson 3,
Rebecca Hazen 1
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Despite growing interest in urban resilience, remarkably little is known about vegetation
dynamics in the aftermath of a major urban flooding. In this study, we examined the
composition and structure of plant communities across New Orleans (Louisiana, USA)
following catastrophic flooding triggered by levee failures during Hurricane Katrina in 2005.
Focusing on eight neighborhoods that span a range of demographic and topographical
conditions, we assessed whether plant communities in post-Katrina New Orleans reflect
flooding disturbance and post-disaster landscape management policies. We then contextualized
vegetation patterns and associated ecosystem (dis)services with census-based demographic
trends and in-depth interviews to draw inferences about the drivers and outcomes of urban land
abandonment in the aftermath of catastrophic disaster. We found that areas subject to the
greatest flooding disturbance exhibit the highest rates of vegetation response. Disturbance
intensity and elevation, however, are relatively weak drivers of vegetation differences among
the studied neighborhoods. Rather, we found that household income, racial demographics, and
land abandonment intensity are important drivers of vegetation community composition and
structure across the city. Our findings indicate that resettlement and landscape management
policies can mediate post-flooding ecological outcomes, and further that unmanaged, emergent
vegetation on abandoned lands can be an environmental justice concern in under-served
communities.

Speed talk:

Conservation and Reinterpretation of Traditional Small Urban Green Spaces
(Telajakan) in Bali, Indonesia
Sadahisa Kato 1, Kosuke Hishiyama 2
1
2

Institute for Global Human Resource Development, Okayama University, Okayama, Japan
Faculty of Applied Sociology, Kindai University, Osaka, Japan

Bali Island, Indonesia is undergoing rapid land use changes due to heavy development pressure
and its fast growing urban population. One such urbanization phenomenon is the shrinkage,
deterioration, and disappearance of traditional small urban green spaces in Denpasar, Bali.
Focusing on telajakan, a strip of traditional green space between the wall of a housing compound
and a ditch/pedestrian path in a roadside, the study aims 1) to investigate and document the
changes that are occurring with regards to telajakan and 2) to assess the functions of telajakan
in Denpasar. The research methods include vegetation assessment at a lot scale and in-depth
homeowner and village leader interviews with the help of local experts. The results show that
telajakan space is often paved over to give way to more front space for the property owner and
to ease maintenance. It is also minimized or destroyed as the owner builds a more “western”
style house. Traditionally telajakan has multiple functions such as provision of plant and flower
materials for Balinese daily rituals, regulation of stormwater from the property, and offering
semi-public space for street vendors and neighbors. However, the results show that: diversity
of planted species is decreasing; only a couple of functions such as aesthetics and economics
are strongly favored; and the semi-public nature of telajakan is being lost. Since telajakan is
deeply rooted in traditional Balinese architecture, its loss, degradation, and marginalization
necessarily lead to the loss of Balinese culture and identity. However, our research finds that
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new meaning is given to telajakan’s functions such as neighborhood beautification and
exhibition of the owner’s pride and financial status in the modern context. Therefore, policy
recommendations to conserve telajakan in the changing urban fabric need to balance these
changing needs of telajakan for its use and conservation of traditional rituals and culture of Bali.

Speed talk:

Urban stormwater management in a designed ecosystem optimized for ecosystem
service delivery. Case Gulper.
Elisa Lähde 1, Outi Tahvonen 1, Lilli Kaarakka 2
1
2

Department of Architecture / Aalto University, Helsinki, Finland
Forestry and Agriculture / University of Helsinki, Helsinki, Finland

Urban densification together with increasing precipitation due to climate change, have resulted
in various new solutions for urban stormwater management. The understanding of the
importance of ecosystem services combined with the concurrent, and increasing global
biodiversity loss have augmented the importance of healthy and well-functioning urban
ecosystems. As vegetated structures, such as swales and planters can be used both for
stormwater management and ecosystem service delivery, it is important to understand how both
purposes are optimized in the same structure forming type of a designed ecosystem. Challenge
is to combine alive substrate with good capillary capacity and infiltration qualities. These
qualities are partially contrary and demand different attributes from the substrate composition.
Growing media, as well as the selection of species play an important role in the function of
swales and planters. Soil amending with organic matter or compost can increase soil microbial
activity and improve soil texture, which in turn can potentially improve the hydrological
functions of the engineered substrate. In this paper the qualities of the planter ecosystem are
studied. An award-winning stormwater management innovation Gulper is used as the
framework for the study. Gulper is multifunctional concrete structure, which aims to combine
urban aesthetics, recreation, stormwater management and biodiversity. As a result the boundary
limits for a well-functioning designed ecosystem are defined. Results are based on the
comparison between biological, physical and chemical processes in a natural, open ecosystem
and in a designed ecosystem of Gulper. We argue that new kind of engineered ecosystems are
needed to integrate services of human interest such as stormwater management, urban aesthetics
or recreation and urban biodiversity. A new kind of understanding about urban landscapes is
needed: if the natural processes are used to enhance urban biodiversity, vegetated structures will
be evolutionary systems with changing appearance instead of traditional static landscapes.

Speed talk:

Increasing Phosphorus Sustainability Through Organic Waste Management
Jillian Treadwell 1, Elena Bennett 2, 3, O. Grant Clark 1
1

Department of Bioresource Engineering McGill University, Ste.-Anne-de-Bellevue, Canada
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3
McGill School of Environment McGill University, Montreal, Canada
2

Phosphorus (P) is an important nutrient, essential to plant growth and agricultural production;
because of its importance, anthropogenic activities have impacted P-flows globally, causing
increased mobilization to waterways, accumulation in landfills, and depletion of finite stocks.
Cities play a unique role in P management as they concentrate demand for P-rich products and
subsequent waste production. Much of the P in urban waste is found in the organic fraction of
the solid waste stream, which is often buried in landfills or incinerated. Recycling P found in
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organic waste limits waste flows to landfills and incinerators while enhancing the sustainability
and resilience of P resources by reducing dependence on mined fertilizers. Some regions are
more successful than others at this recycling process. We investigated the role of several socioeconomic and management factors on the success of organic waste diversion and recycling in
Europe and Canada. Subsequently, we used Montreal as a case study to dynamically model Pflows through an urban system and explore how these flows may change due to changes in
policy and social norms. We estimated that once diverted, only 39-63% of P in organic waste is
returned to arable land. We also found that – although some socio-economic factors that cannot
be easily managed (e.g. income) influence the success of diversion – policies, infrastructure,
and economic incentives can be leveraged to improve diversion rates and recycling of organic
waste and the nutrients it contains. Scenario results from Montreal suggested that changes to
policy, infrastructure, and social norms could reduce P-flows to landfill by up to 95%, and that
potential P available from urban waste exceeds urban agricultural demand; this indicates that
partnerships with non-urban farmers will be important for optimizing P recycling. Tackling
urban organic waste provides a unique opportunity to simultaneously address issues related to
sustainable waste and resource management.

Speed talk:

The Use of Scenario Planning for Creating Resilient Lake Shore Communities
Stephen Buckman
Univeristy of South Florida, Tampa, United States

Understanding thar resiliency is based on the idea of uncertianity, scenario planning enables
urban planners to create stories around a world of uncertainties that allows for more robust
master plans, community plans, hazard plans, climate plans, and any plan that forecasts a future.
The nature of planning has shifted from one where predictions could be made about the future
to one based on uncertainty. This level of uncertainty is particularly prominent when planning
for climate change, with its various levels of modeled outcomes. Inherently as these climate
change impacts vary so will the impacts to a community’s built environment. Planning for
climate change then becomes one based on extremes, which leaves community officials in a
prisoner’s dilemma where the traditional predict and plan design proves inadequate.
Acknowledging these uncertainties this paper will ask two main questions: 1. What
topics/design creates the best scenario planning matrix for communities dealing with climate
change on the Great lakes? 2. Is scenario planning a worthwhile process for communities,
especially along the Great Lakes, to make more resilient master plans? The basis of this paper
will be to examine how scenario planning was used to create more resilient master plans for
lakeshore communities in the State of Michigan. Three Lake Michigan communities were aided
in the master planning process via scenario planning: Ludington MI, Grand Haven MI, and St
Joseph MI. Creating the scenario plans for each of these communities involved continuous
community interaction and meetings with community leaders as well as mapping the shoreline.
All of which resulted in numerous fine-tuning to produce viable scenarios that then could be
used by not only the case study communities but also other lakeshore communities in the State
of Michigan.

Speed talk:

Food lifestyles in transition and its implications for sustainability – A case study
in the growing mega city of Bengaluru
Mirka Erler
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Institute of Geography, Division of Human Geography University of Goettingen, Göttingen, Germany

Global dietary shifts towards more expensive calories such as increased meat and empty calorie
consumption have negative effects on human health as well as the environment. Alternative
diets with a low intake of meat and calories could not only spare the environment but also
benefit people’s health. Contrasting the overall trend the consumption of animal products in
India does not increase as dramatic as in other emerging nations (Tilmann and Clark 2014).
Nevertheless, a food transition can be observed in India as well (Deaton and Drèze 2009). As
especially the (urban) middle class has been the driver of consumption and change in the last
years (Fernandes 2006) they should be the target of research when it comes to the detection of
food transition. Can Indian food lifestyles already solve the diet-environment-health trilemma?
And what are the implications of food transition for sustainability? The project “Sustainable
food consumption practices of middle class consumers” aims at understanding changing food
consumption practices and food choices of middle class consumers in relation to their impact
on supply chains, land use and the rural-urban environment. The project also investigates
potentials and obstacles for food transition toward sustainability. It is embedded in a research
group called FOR2432 “Social-Ecological Systems in the Indian Rural-Urban Interface:
Function, Scales, and Dynamics of Transition”. The sub-project will con-tribute to the overall
theoretical framework by analysing resource system dynamics concerning socioeconomic
factors and the state of food transition among middle classes. The presentation intends to present
an analysis of Indian food lifestyles and their implications for food sustainability. It is based on
a household survey on food consumption practices and food transition in the rural-urban
interface of Bengaluru, media analysis and qualitative inter-views of groups and stakeholders
sensitive for sustainable food practices.

Speed talk:

Urban nature, culture and resilience – three sides of the same coin?
Simone Sandholz
United Nations University, Institute for Environment and Human Security (UNU-EHS), Bonn,
Germany

Extreme events are causing major devastation with the highest impact on human lives in the
developing world. As a consequence, even in urban areas there is growing awareness of the
benefits that ‘nature-based solutions’ can provide for risk reduction. However this often relates
to rather modern green infrastructures instead of taking stock of existing potentials within the
urban environment. Thus, opportunities remain untapped, particularly in such cultural settings
where natural and cultural assets are regarded inextricably intertwined, like in most Asian
countries. This paper argues that a holistic view of nature and culture, as well as of associated
values and beliefs, which has become key concern of UNESCO policies, as e.g. in the 2011
Recommendation on the Historic Urban Landscape, has a high potential to support nature-based
solutions in urban areas. At the same time, despite the growing body of literature linking
ecosystem services, nature-based solutions o green infrastructure to urban resilience, not many
publications deal with cultural ecosystem services – although could be an essential connecting
factor contributing to such a holistic view. Based on the two case studies of Kathmandu, Nepal,
and Yogyakarta, Indonesia – two cities that have been affected by extreme events in the recent
past – potentials for (re-)introducing holistic views on nature and culture into urban
development will be discussed. Both cities are facing rapid growth, which may result in
irrecoverable loss of tangible and intangible natural as well as cultural assets which are not only
still of value to the local population but also have a yet untapped potential for urban resilience.
Finally, conclusions on the case studies and beyond will be drawn.
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Speed talk:

The Transformative Potential of Urban Gardening in Low-Income City Quarters:
The Role of Collective Occupations in Promoting Empowerment and
Sustainability
Sandra Schiller
HAWK University of Applied Sciences and Arts Hildesheim/Holzminden/Goettingen, Hildesheim,
Germany

Urban gardening initiatives have come to be seen as a contribution towards changing urban
landscapes, promoting people’s capacity for nutritional self-sustainability and supporting
ecological transformation. Urban gardening can foster processes of democratization as people
on the local level engage in appropriating public space to actively shape the environment
(Mueller, 2012). Its underlying philosophy can thus be characterized as a deliberate counterdraft
to the neoliberal ideal of agency (Vahsen, 2014). In this context, the potential of urban gardening
(and community gardens in particular) to make a positive contribution to community
development has been acknowledged by research from various disciplines concerned with
social interactions, social networks and social processes in community gardens as well as the
collective management of public green spaces by civil society groups (Ghose and Pettygrove,
2014; Bendt et al., 2013). Within this broader context, aim of this paper is to take a look at the
role of collective occupations offered by urban gardening as a social initiative in bringing people
from various backgrounds together to experience a sense of collective agency and express
values of a more ecologically sustainable society. Understanding the occupation-based nature
of community gardening is crucial to understanding how volunteer initiatives as well as
community development professionals (e.g. from social work and occupational therapy) can
support transformative processes in low-income city districts. It also helps to highlight possible
tensions between self-empowerment of groups and the need for professional support. In
developing this argument, current social and occupational science literature with a focus on
community development and collective occupations was reviewed. This is linked to practical
experiences gained in a specific urban gardening initiative in a low-income city quarter in
Hildesheim, Germany, which has placed emphasis on bringing various people and
organizational forms together, institutions, as well as grassroots initiatives that created a
community garden.

Speed talk:

City - Region food systems resilience - lessons from the Chicago region
Michelle Miller
University of Wisconsin-Madison, Center for Integrated Agricultural Systems, Madison, United States

Regional food system decline over the last fifty years, with growing reliance on national and
global food systems, has resulted in unintended system failures – environmental, economic and
social. Water quality, soil health, food access for rural and urban people, market access for
beginning and mid-size farmers, decent work in food businesses farm to fork, and culturallyspecific, entrepreneurial smaller food businesses are compromised by high-volume supply
chains. The Center for Integrated Agricultural Systems, under the direction and with
participation from farmers and their supply chain partners, has explored labor and transportation
challenges and opportunities in the Chicago region’s food system. System dynamic analysis
supports international observations that the distribution system is insufficiently organized to
support urbanizing regions world-wide. Our study identifies leverage points to achieve a more
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resilient food system. Optimizing diversity and efficiency allows smaller farms and their
business partners to reach critical labor, sales, and transportation thresholds necessary to support
complex adaptive food systems. These regional systems may then under-gird more brittle
national and global food systems and lessen the impact of extreme weather on food availability.
Businesses may find that collaboratively honing in on these thresholds will help them be more
resilient. Selling into wholesale markets enables mid-scale farms to make an adequate living
and provide decent work on farms for their family members and hired labor. Sufficient regional
diversity of farm products is necessary for efficient regional food distribution to meet freight
transportation minimums. There is a need to increase food production diversity within two
hundred miles of urban markets to save fuel, properly fill trailers, establish regular routes, and
ensure drivers have good working conditions. At the farm level, more diversity will increase
ecosystem services that improve natural system resilience. Too much diversity on-farm creates
labor management challenges.

Monday, 21 August - Room 27 (60) - 16:00 - 17:30
Local societies under global forces: feedbacks and cross-scale interactions
Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Elin Enfors Kautsky

Speed talk:

Using Bayesian networks to assess farmer livelihood vulnerability under exportoriented cash crop expansion – a case study from northern Laos
Victoria Junquera, Adrienne Grêt-Regamey
Planning of Landscape and Urban Systems (PLUS) Institute for Spatial and Landscape Development
ETH Zurich, Zurich, Switzerland

Agricultural systems in the northern Lao PDR province of Luang Namtha are undergoing a
rapid transformation from subsistence-based to increasingly export-oriented production of cash
crops such as rubber, banana, and sugarcane aimed at the Chinese market. This transformation
started in the mid-1990s and continues today, with expansion of cash crops often at the expense
of rice production in lowland paddies and upland fields. Northern Laos has seen several cash
crop “booms”, including sugarcane in the late 1990s, rubber in the mid-2000s, and most
recently, banana since 2013. Each wave of cash crop expansion has had important, albeit
differentiated, impacts on local livelihoods and ecosystem services. We define livelihood
vulnerability in terms of external (exposure and sensitivity to stress) and internal (adaptive
capacity; state of system variables relative to thresholds of damage) components. We apply the
definition of livelihood vulnerability to two case study regions in northern Laos characterized
by different levels of market integration and export orientation. We present how a Bayesian
network of land use decisions can be used to assess the internal and external components of
livelihood vulnerability, and therefore to provide information on the state of vulnerability of a
socio-ecological system. We assess how the variability of commodity prices and the extent of
conversion to cash crops affect the variability of farmers’ income of consumption and their
likelihood of falling below a threshold of livelihood. For each case study region, we compare
vulnerability at different time stages of cash crop expansion. Finally, we discuss the
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differentiated impact of cash crop expansion based on the type and variety of cash crops, the
type of contractual relationship with the buyer, and the local historical land use trajectories.

Speed talk:

Social networks and the resilience of rural communities in the Global South.
Towards a translocal social resilience perspective
Till Rockenbauch 1, Patrick Sakdapolrak 2
1
2

Department of Geography, Bonn, Germany
Department of Geography and Regional Research, Vienna, Austria

In the last decades, a growing scholarship has outlined the crucial role of social networks as a
source of resilience (Adger 2003, Folke et al. 2005, Folke 2006, Berkes and Ross 2013).
However, with regard to the Global South, the role of social networks for the resilience of rural
communities remains an under-researched and under-conceptualized issue, as research remains
scattered among different strands and has rarely been integrated from a resilience perspective.
This paper provides a systematic literature review of current case studies from different strands
of research with related but separated research agendas. We reveal particular strengths and
weaknesses of social network research in addressing the resilience of rural communities in the
Global South and identify challenges that social network research ought to address in an
increasingly dynamic and connected world. This includes a prevailing static view on the
outcomes of social networks, the tendency to emphasize structure over agency, and the
reluctance to account for the spatial dimensions of social relations. Against this backdrop the
paper calls for a translocal social network perspective that views rural communities as being
embedded in social networks that connect people and facilitate the flow of resources,
information, and knowledge between places. A translocal perspective on resilience, we argue,
helps to shift the focus of research from place bound social-ecological entities towards mobility
and social-ecological interactions across places. Hence, it offers a framework well suited to the
complexity of rural-urban realities in the Global South. We present examples for the application
of a translocal perspective and consider conceptual and methodological implications.

Speed talk:

Coastal livelihood transitions and their trans-ecosystem implications in a region
undergoing rapid globalization
Daniel Kramer 1, Kara Stevens 2, Nicholas Williams 3, Seeta Sistla 4, Adam Roddy 5, Gerald
Urquhart 1
1

Michigan State University, East Lansing, United States
National Oceanic and Atmospheric Administration, Silver Spring, United States
3
University of Colorado, Boulder, United States
4
Hampshire College, Amherst, United States
5
Yale University, New Haven, United States
2

Anthropogenic threats may be exacerbated due to connectivity between marine and terrestrial
ecosystems, complicating the already daunting task of governance across the land-sea interface.
Globalization, including increasing access to distant markets, can change socio-ecological,
land-sea linkages due to different livelihood responses and adaptations by local people. As a
first step in understanding these potential trans-ecosystem effects, we examined exit and entry
decisions of fishers and farmers on the rapidly globalizing Caribbean Coast of Nicaragua. We
found that exit and entry decisions demonstrated clear temporal and spatial patterns and that
these decisions differed greatly by livelihood. We provide evidence that in addition to various
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household characteristics, livelihood exit and entry decisions are strongly affected by access to
new market opportunities. We discuss the potential ecological implications of our results for
the land-sea interface. Finally, we argue for greater scientific and governance understanding of
trans-ecosystem tradeoffs due to linked-livelihood transitions in rapidly globalizing coastal
regions.
Speed talk:

Scale mismatch between environmental assessments and Indigenous rights:
insights from Canada’s Skeena River watershed
Katrina Connors
Royal Roads University, Victoria, Canada

Many of the world’s environmental problems are attributed to failures of governance and more
specifically to mismatches between biophysical systems and the intervening social institutions.
The adverse consequences of such institutional mismatch can disproportionally affect
Indigenous peoples and undermine the resilience of Indigenous communities to social and
environmental change. While mismatches between governance and ecological processes are
frequently cited as a major challenge in natural resource management, mismatches in
environmental assessments, and particularly their consequences for Indigenous inherent rights,
livelihoods, and traditional approaches to resource management, remain poorly understood. In
Canada, mismatches between the narrow focus of federal environmental assessments and the
ecological, cultural, economic, and institutional contexts in which they occur, are often
overlooked during the review of major industrial development projects. Such mismatches are
particularly acute in the Skeena River watershed of British Columbia, Canada where several
Indigenous communities have been excluded from environmental assessment processes for
major development projects. In the Skeena, federal environmental assessment processes
overlook the fact that Indigenous communities and biophysical systems are closely
interconnected and that human disturbances occurring in one part of the ecosystem have the
potential to impact other parts of the system, including the people and cultures that inhabit them.
Using the empirical setting of the Skeena, I will describe mismatches between federal
environmental assessments and the social-ecological system of the Skeena River watershed and
explore the consequences of this mismatch for Indigenous peoples. I will present emerging
findings from research into alternative approaches for environmental assessments that are better
aligned with Indigenous Peoples’ inherent jurisdiction including areas that are spiritually,
culturally, socially, and economically important. This research provides general insights into
how social-ecological systems can transition to new, sustainable pathways in ways that
recognize the unique relationship Indigenous peoples have with their traditional homelands and
resources.
Speed talk:

Social vulnerability to climatic shocks is shaped by urban accessibility
Luke Parry 1, 3, Gemma Davies 1, Gina Frausin 1, André de Moraes 2, Sergio Rivero 3, Oriana
Almeida 3, Naziano Filizola 2, Patricia Torres 1
1

Lancaster Environment Centre, Lancaster University, Lancaster, United Kingdom
Federal University of Amazonas (UFAM), Manaus, Brazil
3
Federal University of Pará (UFPA), Belém, Brazil
2

Despite growing interest in urban vulnerability to climatic change there is no systematic
understanding of why some urban centres are more vulnerable than others. In this paper we ask
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whether the social vulnerability of Amazonian cities to floods and droughts is linked to
differences in their spatial accessibility. To assess the accessibility of 310 urban centres we
developed a travel network and derived measures of connectivity and geographical remoteness.
We found that 914 thousand people live in road-less urban centres (n=68) located ≤2820km
from their state capital. We then tested whether accessibility measures explained inter-urban
differences in quantitative measures of social sensitivity, adaptive capacity and an overlooked
risk area, food system sensitivity. Accessibility explained marked variation in indicators of each
of these dimensions and hence, for the first time, we show an underlying spatial basis for social
vulnerability. For instance, floods pose a greater disease risk in less accessible urban centres
because inadequate sanitation in these places exposes inhabitants to environmental pollution
and contaminated water, exacerbated by poverty and governance failures. Exploring the root
causes of these spatial inequalities, we show how remote and road-less cities in Amazonia have
been historically marginalized and their citizens exposed to structural violence and economic
and political disadvantage. Paradoxically, we found places with the highest social vulnerability
have the greatest natural and cultural assets (rainforest, indigenous peoples and protected areas).
We conclude that increasing accessibility through road-building would be maladaptive,
exposing marginalized people to further harm by driving deforestation and global climate
change. Moreover, new roads could also reinforce existing vulnerabilities by fuelling social
conflict and disease and eroding social relations in less-accessible urban centres. Instead,
transformation pathways for reducing vulnerability in less-accessible urban centres should build
adaptive capacity through transparent and inclusive governance that accounts for historical
injustices and context-specificity.

Speed talk:

Homogenizing social-ecological systems by ignoring cross-scale interactions
Radhika Gupta, Jamila Haider, Henrik Osterblom
Stockholm Resilience Centre, Stockholm, Sweden

It is important that regional and national institutions recognize that social ecological systems
(SES) at local scales have diverse needs owing to their heterogeneous properties such as
distinctive histories and cultures. A failure to recognize spatial and temporal dynamics,
especially in the context of the Anthropocene, where ‘time and space are compressed’ due to
globalization, gives rise to the problem of ‘fit’. This case study of remote Himalayan villages
in West Sikkim, India, is an example of how imposing uniform institutions, so-called
“monocropping institutions” have threatened a local SES to become increasingly homogenized
and lose resilience in the time of shocks. Through interviews with village communities, the
village head and government officials, we explore narratives at four different scales of
governance about developing agriculture at the local scale. Results show there has been a rapid
shift from subsistence farming to cash-crop monocultures of large cardamom which is prone to
disease. The cross-scale institutional data reveals a much more complex narrative about the
reasons for this shift and its consequences than a single scale of interviews does. Sikkim is a
food insecure state. Above that, top-down policies for conservation, national agricultural and
food subsidies, the effects of globalization and the looming factor of climate change combined
– are pushing these communities to become extremely dependent on external markets and
subsidies for income, food and bringing a change in their diets (as they substitute local food
with imported products). Increased income is pushing the educated younger population to urban
towns, which in turn faces high rates of unemployment. Traditional ways of development could
be seen as a homogenizing force, imposing its worldview on local SES and making them
uniform, reducing diversity at the global scale.
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Speed talk:

Complexity Leadership, Panarchy & Scale Resonance: from specific practices to
emergent resilience in urban systems
Alan Bush
Honors College University of South Florida, Tampa, United States

Context— Fostering urban resilience requires an actionable understanding of how individual or
collective intention links with emergent systemic properties. In the study of multi-scale sociotechnical urban systems, linking emergent properties to individual agency has been difficult.
Previous research has theorized that Panarchy plays a role in the emergence of systemic
resilience from individual and organizational agency, but empirical evidence of what practices
might drive resilience-generating Panarchy has been lacking. Research— To explore this,
Complexity Leadership Theory (CLT) was used to make-sense of the behavior to two urban
systems in Asheville North Carolina. CLT conceptualizes leadership as a set of functions that
emerge from relationships amongst actors: community-building, information-gathering,
information-using, spiritual, generative, and administrative. Main Argument— From these
cases, I argue the functions of complexity leadership fosters necessary conditions for Panarchy.
Complexity leadership does so in part by creating the conditions for Scale Resonance, or the
synchronized or harmonic motion of nested scales within a complex system. Panarchy
selectively amplifies and dampens emergent fine-grain behavior of a complex system. That
tuning of behavior drives the manifestation of coarse-grain properties such as resilience. This
theorization linking intention to emergent properties offers a research agenda and new starting
points for engaging in action. Purpose of Research/Talk— The goal of this presentation is to
offer five elements to the audience: (1) to unpack complexity leadership theory and its
application to the study of resilience, (2) to describe the findings from the study of two urban
systems in Asheville, NC, (3) to theorize about the role of complexity leadership, panarchy and
scale resonance in fostering resilience in these urban systems, (4) to offer some propositions on
how theorizing from this case might apply more broadly to complex systems, and (5) to offer
some implications for action & directions for future research.
Speed talk:

Farmland abandonment and forest regrowth - a modeling approach to analyze
cross-level feedbacks
Anne-Sophie Crépin 1, 2, Daniel Ospina 1, 2, Garry Peterson 2
1

The Beijer Institute of Ecological Economics, Royal Swedish Academy of Science, Stockholm,
Sweden
2
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

This paper investigates a possible mechanism explaining farmland abandonment and forest
regrowth. We hypothesize that these patterns of land use result from cross-level interactions
between the decisions of individual land users, on one hand, and landscape and market
restrictions, on the other. We extend an existing model of socio-ecological regime shifts focused
on farmland abandonment, by explicitly incorporating the level of individual/household
decision-making, and how these decisions are shaped by the socio-ecological context. By doing
this we can explicitly analyze the effect of cross-level feedbacks: How do the characteristic of
individual households shape regional patterns of migration and the landscape, and how these
patterns feedback to the individual actors affecting their behavior. As the original model, our
extension is formulated as a set of interacting differential equations linking forest cover and
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migration. Additionally, we implement the same conceptual model in a stylized agent-based
form, to assess the extent to which the overall system behavior changes as a result of household
level heterogeneity and localized interactions. The ultimate purpose of our model extension is
to contribute towards the development of micro-foundations for the forest transition theory.

Speed talk:

Potential to move versus capacity to adapt: Thresholds for migration under sea
level rise
Helen Adams 1, Susan Kay 2
1
2

King's College London, London, United Kingdom
Plymouth Marine Laboratory, Plymouth, United Kingdom

Sea level rise will not occur as instantaneous inundation, but as gradual increases in coastal risk,
acting non-uniformly on heterogeneous populations. Yet our understanding of how migration
will play out under sea level rise is poor, beyond isolated case studies of coastal erosion. We
respond to this gap by applying behavioural migration theory. We suggest that migration from
coastal areas will occur sequentially as individual stress thresholds are crossed; the location of
the threshold being a function of adaptive capacity, mobility potential and exposure to coastal
hazards. We operationalise these ideas empirically in 15 villages in coastal Bangladesh, a region
at the forefront of climate change. Using quantitative survey data we create household-level
indices of adaptive capacity (based on the five capitals) and mobility potential (using
satisfaction, place attachment and past migration). We compare these indices with projected
increases in frequency and intensity of flooding for mid- and end century. The results show that
exposure to coastal flooding and increases in exposure vary over short distances. Mobility
potential and adaptive capacity vary between villages revealing locations where migration may
occur earlier: where households with high mobility potential and low adaptive capacity are
exposed to large increases in flooding. Where there are small increases in exposure to flooding,
acting on households with high adaptive capacity or low mobility potential, migration may be
delayed. The results contribute to debates on migration as a successful adaptation to climate
change and highlight the need for locally-appropriate policy responses and interventions. Where
populations are mobile, economic migration should be supported. Where mobility is low and
adaptive capacity is high, prioritising coastal protection will allow people to stay in their homes.
Where there are highly exposed, immobile households with low adaptive capacity, resettlement
may be required to move the most vulnerable out of risk.

Monday, 21 August - Room 24/25 (70) - 16:00 - 17:30
Adapting to climate change
Multi-level governance and biosphere stewardship
Chair/s: Megan Meacham

Speed talk:

Adapting agricultural water use to climate change in the context of post-Soviet
transformation in Kazakhstan: constraints and opportunities
Giuseppe Feola 1, Tristam Barrett 1, 2, Marina Khusnitdinova 3, Viktoriya Krylova 3
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3
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2

The convergence of the political, economic and socio-cultural post-Soviet transformation and
climate change has been underexplored so far, and so have the consequences of such
convergence on crop agriculture in Central Asia. This paper provides a place-based analysis of
constraints and opportunities for adaptation to climate change, with a specific focus on water
use, in two districts in south east Kazakhstan. Data were collected through 2 multi-stakeholder
participatory workshops, 21 semi-structured in-depth interviews, and secondary statistical data.
We found that stakeholders in both sites were concerned about water supply and poor
infrastructure, while farmers’ concerns with high water prices and lack of irrigation technology
reflected the respective socio-economic standing of farmers in each site. In both sites, however,
despite considerable operational and tactical adaptation, there was little structural adaptation.
Constraints were significant, and specifically related to infrastructure and institutional
structures. We discuss two points that are specific to agricultural water management and
adaptation in the context of the post-Soviet transformation. Firstly, we examine the ambiguous
translation of market-based water management models to this region, which fails to encourage
efficient water use and hinders adaptation to water stress. Secondly, we discuss the mutual
interdependence of informal networks and formal institutions that characterizes both state
governance and everyday life in post-Soviet countries. Such interdependence simultaneously
facilitates operational and tactical adaptation, but hinders structural adaptation, as informal
networks exist as a parallel system that achieves substantive outcomes while perpetuating the
inertia and incapacity of the state bureaucracy.

Speed talk:

The problem with urban climate ‘resilience’ planning in practice (and how to
overcome it)
Lida Aljabar
Virginia Polytechnic Institute and State University, Alexandria, United States
The Trust for Public Land, Boston, United States

Cities, as bringers and bearers of climate change, are at the forefront of the climate challenge.
However, the use of ‘resilience’ as a transformative urban policy goal is in question. Scholars
warn against applying this term without a definition, in which its utility is subverted to that of
a vague buzzword; others caution against operationalizing equilibrium-based concepts of
resilience that risk maintaining status quo conditions. Furthermore, little is understood about
how this concept is put into practice. This exploratory study examines how New York City, as
a collection of institutions, policymakers, planners, and designers across sectors, has conceived
of resilience and applied it in local climate action planning. New York has embraced this
‘resiliency imperative,’ incorporating it in plans and policies, and associating it with sizable
local expenditures. The researcher conducted a qualitative analysis of data from key-informant
interviews, as well as citywide climate plans and scientific reports. Data were analyzed through
a process of coding and abstraction in a grounded theory approach. Three linked and reinforcing
themes emerged. New York City actors hold an equilibrium-based view of resilience, in which
economic growth is the equilibrium state, and decision-making is done in a rational model of
planning that views climate change as a technical problem and restricts decision-making to
those with subject matter expertise. These findings reveal a climate resilience planning structure
that is strikingly similar to 'planning-as-usual,' suggesting that the acclaimed urban innovations
underway in New York may not lead to the radical social-ecological transformations at the scale
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and urgency demanded of the climate challenge. In addition to presenting project rationale and
research design, the researcher proposes to report on the findings of this exploratory study in
depth, with emphasized discussion of solutions for overcoming legacies of technical planning
and narrow growth agendas to achieve sustainable, resilient cities globally.

Speed talk:

Fostering socio-ecological resilience through diverse land stewards
Adrienne Grêt-Regamey, Sibyl H. Brunner
Planning of Landscape and Urban Systems (PLUS), ETH Zürich, Zurich, Switzerland

Mountain social-ecological systems contribute critically to ecosystem services for people living
inside and outside these areas. Their compressed topography, vertical gradients, and isolation
make them particularly vulnerable to climate, political and socio-economic changes. While
biodiversity has been shown to increase the resilience of ecosystems to global change, it is
unclear which factors foster the resilience of socio-ecological systems. We use a multi-method
approach to backcast normative visions and infer socio-economic transition pathways to match
ecosystem services supply and demand. Results suggest that policy adaptations including both
cross-sectoral strategies and early interventions into the system at the landscape scale are needed
to sustainably steer land use changes and help cope with challenges of global change. Moreover,
we show that the resilience of the system to climate extremes and socio-economic pulses
requires not just a stable number of mountain farmers, but rather high farmer’s diversity. It is a
typical “more of something good is not always better” effect – analogous to principles in
biology, which presume that not only the number of animals of one species, but the number of
species overall count for biodiversity. In order to make mountain regions more resilient to global
change, we need to have highly diverse land management strategies provided by various
stewards, from part-time sheep farmers to full-time cow farmers. We conclude that global
pressures can only be absorbed, if diversity in both the ecological and the social system is
fostered across scales from now on.

Speed talk:

Developing a sustainable eco-enterprise for community benefit and climate
resilience in Taveuni, Fiji
Jack Simkin 1, 2, Sebastian Thomas 1, 2, Jarrod Troutbeck 3, Atonio Ramabuke 4
1
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Fiji is facing significant climate change impacts that are both episodic (storms, king tides,
flooding and landslides) and ongoing (sea level rise, salinization, erosion, ocean temperature
increases, biodiversity changes). Adaptation and resilience initiatives are critical, yet
governments of Pacific Island nations including Fiji struggle to implement long-term adaptation
measures rather than reacting to individual events. Fisheries management in Fiji is one
important area where governance structures, strategic planning, and stakeholder
communications have been identified as especially problematic, despite efforts to promote
conservation through community-based adaptive management, in the form of Locally Managed
Marine Areas (LMMAs). This paper presents the results of a transdisciplinary research project
involving a community-oriented social enterprise (Going Green Enterprises Ltd), an
international NGO partner (Climates), and a research organisation (the University of
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Melbourne). The central objective of the project is to develop a benefit-sharing scheme for
climate resilience activities, utilising the funds derived from sustainable livelihood
opportunities, including a sustainable sea cucumber harvesting program, an industry that has
been subject to overfishing and governance challenges. The project is structured as follows: (1)
we apply a participatory systems-based research methodology to describe and map factors and
relationships in the social-ecological system of Qamea, Fiji; (2) building on this participatory
process, we evaluate how existing community governance systems facilitate or constrain
community led social-ecological resilience initiatives; (3) we describe appropriate livelihood
opportunities based on the sea cucumber fishery and other identified initiatives; (4) we identify
financing models (including international opportunities such as the Green Climate Fund, inter
alia) and economic scenarios; (5) we evaluate integrated resilience activities that can be
conducted through the livelihood initiatives and using future revenue streams. This locally led
transdisciplinary research project will provide communities with a benefit-sharing scheme built
from their own values and aspirations, and contribute to ongoing local sustainable development
and resilience building.
Speed talk:

Embracing complexities: resilience and the contemporary development agenda
Lara Langston
King's College London, London, United Kingdom

As climate change enhances the complexity of adapting to an increasingly uncertain future,
intermediary non-governmental organisations (INGOs) are widely adopting a resilience-based
approach. However, while resilience as a guiding principle gains traction in development, the
outcomes of adopting and implementing the contested and abstract concept are underexplored.
This research investigates the complexities of a resilience-based approach, specifically focusing
on understanding the role of INGOs as intermediaries of power within resilience-focused
climate change adaptation practice. Building resilience tends to focus on linking social relations
with the environment, such that the concept of power with SES and human adaptation to climate
change is generally missing from empirical analysis. Thus, the role of INGOs in mediating,
interpreting and negotiating the concept along the development policy chain is commonly
excluded. Showcasing data collected from the resilience programmes of Christian Aid Kenya,
this paper utilises a Foucauldian approach to understand and deconstruct these complex
relations over the past decade of resilient practice. Through semi-structured interviews and
discourse analysis of the (Climate Change) Adaptation Consortium in Kenya, I use a
Foucauldian approach: : 1) to understand and deconstruct complex power relations throughout
the policy chain; 2) explore the role of the NGO in reproducing modern development ideals
within a climate change setting and 3) highlight pitfalls and benefits of resilience in practice.
Therefore, this paper serves to build an increasingly holistic perspective of human-environment
relations through the exploration of power within resilience and SES.

Speed talk:

To Lease or Not to Lease: Irrigation Districts and the Social Dilemma of Leasing
Water for Instream Flows
Brett Miller 1, Spencer Plumb 2
1

Utah State University, Department of Sociology, Social Work, and Anthropology, Logan, Utah,
United States
2
University of Idaho, College of Natural Resources, Natural Resources and Society, Moscow, Idaho,
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3
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The Columbia River basin, in the Northwestern United States, is a watershed defined by
compromise. A changing climate and increasing population are exacerbating water stresses,
prompting the state of Oregon to create economic water markets for the exchange of surface
water rights on a temporary and/or permanent basis and legalize leaving water instream as a
‘beneficial use.’ However, these efforts have fallen short of their expected success. Previous
research has indicated that inadequate irrigation efficiency results in a social dilemma where
individual water-rights-holders cannot participate in water transactions because of a resulting
critical failure in irrigation water delivery. In this presentation, I present the results of a
proprietary agent-based model designed to test the interaction between normative social
pressures between peers within an irrigation district, as a social network, and an irrigation
district manager who discourages leases when irrigation efficiency minimums are not met. This
model tests the hypothesis that the lack of participation in water transactions is the result of
normative pressure by irrigation district managers and other farmers in the district who
discourage leasing due to the social dilemma leasing creates through diffuse costs. Results
indicate that irrigation efficiency has the most significant effect on participation in leases via a
threshold; other variables, such as the amount of connections and distribution of water rights,
have a larger effect on participation in more efficient systems. Based on these results, a
minimum threshold of irrigation district efficiency is a necessary (but not sufficient) condition
for participation in water leases. These results suggest that the robustness of these irrigation
districts will be improved through upgrades in efficiency, allowing the design principal of water
transactions to be more aligned with the main objective of irrigation district managers.

Speed talk:

Relative Resilience: A Retrospective and Prospective Comparison of Change in
Three Regions of Alaska
gary kofinas 1, Sanjay Pyare 2, E. Jamie Trammell 3, Matt Berman 3
1
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The concept “relative resilience” implies that understanding change in social-ecological
systems and advances in resilience theory are best undertaken through comparative analysis.
We compare changes in three SESs of Alaska: The Kenia Watershed region of the Southcentral
region, the Berner’s Bay region of Southeast Alaska, and the central North Slope region of
Arctic Alaska. Our study of social-ecological dynamics is based on a five-year project of the
University Alaska funded by the National Science Foundation, involving an interdisciplinary
team of over 30 faculty researchers and multiple indigenous and non-indigenous stakeholders.
Of particular interest are hydrological changes, changes in human uses of natural resources,
resultant changes in ecosystem services, and the capacity of local communities to respond to
changes in ways that maintain current livelihoods and human wellbeing. The drivers and
emergent changes differ by region, with Southcentral AK changes including increases in stream
temperatures and fishing competition for salmon; in Southeast AK the region’s massive glaciers
are receding, affecting ocean salinity, salmon, and tourism operations; in Arctic AK thawing
permafrost and changes in vegetation along with increased demand for oil and gas development
are affecting subsistence economies. The heterogeneity of conditions points to the relative role
of human activities vs climate in affecting ecosystem services, the critical role of formal and
informal institutions in facilitating adaptation, and the many barriers limiting effect
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transformative change. We apply and present a framework for future comparative studies of
resilience, which generates testable hypotheses worthy of future analysis.
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Speed talk:

RESILCOAST: Ecosystem Services, Governance and Resilience of Salt Marshes
Emma McKinley
Cardiff University, Cardiff, United Kingdom

Coastal areas face increasing pressure from urbanisation, erosion, flooding and climate change,
and are experiencing unprecedented levels of change and regime shift. These ongoing pressures
are resulting in a range of changing conditions that require an adaptive and flexible governance
system in order to future-proof our coastlines. RESILCOAST highlights the role of Welsh salt
marshes in supporting coastal resilience, recognising these dynamic and diverse environments
areas as regions particularly prone to significant shifts. Salt marshes play a vital role in
regulating coastal areas and while there are efforts to protect these valuable ecosystems, it is
unclear whether existing policy is adequately positioned to adapt to future change facing salt
marshes. This study examines the current governance landscape, its consideration of salt marsh
ecosystem services (ES) and their value to society, and how these are included within UK and
Welsh governance. The research builds on a growing understanding of the factors influencing
ES provision in salt marsh systems, including the resilience of these coastal fringe habitats in
response to a range of changes. In particular, this component of the project examines public and
stakeholder valuation of ES, applying an integrated value approach to develop an understanding
of how ES values can support effective and sustainable governance. Future scenarios will be
used to establish how perceived value might change in different circumstances, and how this
could be represented in future governance plans e.g. UK Shoreline Management Plans. Finally,
the work will examine the capacity of existing governance and management instruments to
respond to expected future regime shifts and changes to ES provision and resilience, with a view
to making recommendations that will support sustainable policy and management.

Speed talk:

Local peoples’ woody plant species use, access and conservation in rural
landscapes: a case study from southwest Ethiopia
Girma Shumi Dugo 1, Jannik Schultner 1, Jan Hanspach 1, Kristoffer Hylander 2, Feyera Senbeta 3,
Joern Fischer 1
1

Faculty of Sustainability, Leuphana University, Lüneburg, Germany
Dept. of Ecology, Environment and Plant Sciences, Stockholm University, Stockholm, Sweden
3
College of Development Studies, Addis Ababa University, Addis Ababa, Ethiopia
2

Ensuring biodiversity conservation and food security are urgent, interrelated challenges. For
local people, especially in developing countries, food is not the only valuable farm product;
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trees on farms and forests provide food, timber, firewood and other many valuable products for
their livelihoods. Although nature, biodiversity and ecosystem services are crucial for
sustainable human well-being, humankind can also be the agent of both direct and indirect
drivers of change to nature, for example through deforestation or farmland expansion.
Conceptualizing such bi-directional social-ecological links between people and the
environment can provide valuable guidance for management. Here, we focused on better
understanding social-ecological links as they relate to the benefits and conservation of woody
plant species in southwest Ethiopia. We argue that quantifying peoples’ use, access and
conservation of woody plants species advances our understanding of the benefits and actions
towards halting biodiversity loss in rural landscapes. We investigated peoples’ woody plant
species use, access and conservation through structured questionnaires with 180 households in
six different kebeles (smallest administrative units in Ethiopia). We first aimed to elicit (1)
households’ woody plant species use and preferences for different uses of ecosystem services;
and (2) how these uses are affected by prevailing access or use right to trees and land tenure
security. Second, we investigated (3) how socially useful or preferred woody plant species
performed ecologically by relating the previous findings with the empirical findings on woody
plant species richness and composition from the same landscapes.

Speed talk:

Impacts of institutional transformation on edible caterpillars and Miombo
woodland conservation in Mpika District, Northern Zambia
Rhoda Kachali
Department of National Parks and Wildlife, Chilanga, Zambia

Availability of high-quality edible caterpillars is closely linked to healthy intact Miombo
woodlands in Mpika District, northern Zambia. Without trees and foliage, insect populations
plummet and local communities lose an important source of protein. Field observations,
structured interviews and focus groups where used to study governance structures for edible
caterpillar use and conservation in 3 chiefdoms of Mpika district. Findings were that 82% of
respondents harvested edible caterpillars and 77% of respondents were aware of rules and
regulations governing natural resource use. Rules known where taboos about edible caterpillar
harvest that had been passed from generation to generation. Of the respondents who knew about
rules and norms 88% had heard about them from traditional leaders. Traditional leaders were
also considered the key custodians of natural resources. Lack of compliance to traditional rules
and norms was considered the proximate cause of decline of edible caterpillar population.
Nevertheless, only 19% of interview respondents reported incidents of community members
sanctioned for breaking rules governing caterpillar use. In 9 focus group discussions incidents
of people sanctioned where only mentioned twice. Traditional leaders revealed that their
authority had been weakened by government institutions such as the Forestry department and
Department of National Parks and Wildlife (DNPW). Current statutory frameworks did not
recognise their right to enforce sanctions. These departments have the mandate to enforce the
law but lack capacity due to insufficient resources. Hence, both the traditional and government
systems have rendered unenforceable. Conflicts between traditional and new institutions for
natural resource management have meant that Caterpillar and other woodland products have
become essentially open-access resources. There is an urgent need to mesh government policy
with pre-existing traditional institutions to effectively conserve the miombo ecosystem

Speed talk:
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Extending Single-Species Management to Environmental Policy Planning:
Revisiting the Spruce Budworm Case Study at the IIASA
Michael Hutter
University of Lausanne, Lausanne, Switzerland

This historical study examines the processes of how the organizational framework of the
International Institute for Applied Systems Analysis (IIASA) channelled knowledge for
integrated policy making. Founded in 1972 by twelve Eastern and the Western states, IIASA
dedicated its research effort to non-governmental programs to improve standardization and
broadening of scientific management methodologies and systems analysis techniques. Both
objectives should approach governance problems of industrialized societies, such as the
improvement of energy systems, the assessment of environmental pollution, or the absorption
of negative influences for large-scale systems in general. In mid-1973, research on
environmental pollution control and forest management in particular were treated as entangled
areas where scientists could explore new policy infrastructures. The impetus of the Canadian
spruce budworm, a small insect that plagued and destroyed spruce and fir trees through
defoliation, emerged as the non-human entity for the IIASA to explore environmental designs
that could accommodate the plurality of stakeholders within the forest. Budworm research
helped the IIASA staff to establish workshops models for disseminating forest knowledge to
the lumber industry, local government or other interest groups. The IIASA community
improved principles of resilience design, whereupon several concepts and methodologies build
upon nowadays. A revisiting of the actors involved in budworm research assesses early
controversies of effective integration of knowledge, that are often repeated by current efforts of
impact research and resilience theory. As this presentation highlights, IIASA’s interface not
only improved knowledge for international budworm concern. The design of small-scale
(“quick and dirty”) environmental models at the IIASA were treated as being easily transferable
to other multi-scale ecological/economic problems, e.g. in the USSR, Japan or Poland.
Revisiting the budworm dilemma will retrace how knowledge on resilience reinforced a new
logistics of knowledge exchange, with systems analysis as a key toolset for environmental
policy design.
Speed talk:

Ecosystem services in the Anthropocene: Policy integration and insurance value
Thomas Hahn
Stockholm Resilience Centre, Stockholm, Sweden

The concept ecosystem services (ES), or Nature’s Contributions to People (NCP) in the
language of IPBES, was coined in the 1980s as a metaphor and strategy to communicate that
earth’s life-supporting ecosystems provide functions critical to human wellbeing. The original
framing of the concept changed dramatically when monetary valuation became a major concern.
With IPBES, the concept has changed name to acknowledge a broader set of ontologies and
cultural interpretations. The focus has shifted from monetary valuation to mainstreaming and
policy integration. In this paper we argue that the next phase of interpretation of ES and NCP
will focus on ecosystems as insurance to future shocks which are difficult to predict but
nevertheless can be anticipated in the Anthropocene. This idea of insurance was conceived
already in the 1980s so in a sense the wisdom from the past is revisited. We review the literature
on insurance value and argue that it is related to the value of resilience of both ecosystems and
social-ecological systems and that this is much larger than present valuation techniques suggest.
Research approaches, methodological challenges and governance approaches are discussed.
Monetary valuation can still be useful, to ensure cost-effectiveness in policy integration framed
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by the Sustainable Development Goals. Given genuine uncertainty and high stakes, efficiency
must be redefined and policy integration be rooted in a biosphere stewardship ethics
acknowledging the insurance value of resilient ecosystems.

Monday, 21 August - Room 26 (50) - 16:00 - 16:40
Exploring the potential of local innovations and bottom-up change
Social-ecological transformations for sustainability
Chair/s: Avit K. Bhowmik

Speed talk:

Upscaling social innovation in energy for a sustainable low carbon economy
Richard Hewitt 1, 4, Carla Barlagne 1, Cheryl de Boer 5, Sylvanus Doe 2, David Miller 1, Maria
Nijnik 1, Cecilia Sundberg 3
1
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2

Though the Paris climate agreement provides a framework for decarbonising society,
implementing this framework on the timescale necessary to avoid dangerous climate change is
a major challenge requiring a significant social transformation. Evidence is accumulating that
many of the targets agreed to in Paris by nation states may be impossible to meet through
ordinary governance structures and existing market-based instruments. Social innovation (SI),
by responding to demands not traditionally addressed by markets or existing institutions, has
the potential to unblock this situation of paralysis. This paper investigates social innovation in
the energy sector, drawing on a range of examples spanning both the developed and developing
world. These initiatives tend to be local scale, and face significant challenges. For example,
energy production and distribution worldwide is currently heavily dominated by large
companies whose corporate agendas may not align with local needs and priorities. Small-scale
energy producers may struggle to break into the market which is heavily weighted in favour of
larger producers, though new opportunities emerge with technical development in decentralised
energy production and ICT. Finding the right scale for small scale innovators to provide an
economically acceptable alternative, while maintaining sustainable and locally grounded energy
production, is a common challenge. In this paper, with reference to detailed case study
examples, we investigate these challenges, and look for ways to enable local communities
worldwide to drive forward the clean energy transition from the bottom-up.

Speed talk:

Citizen Observatories: A demonstration of how socio-technical innovation could
drive transformational change towards sustainability
Somya Joshi 1, Uta Wehn 2, Teresa Cerratto-Pargman 1
1
2

Senior Lecturer Stockholm University, Stockholm, Sweden
UNESCO IHE, Delft, Netherlands
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Citizen science enabled by Information and Communication Technologies (ICT) is opening the
doors to new forms of participation. Proceeding from data sharing to knowledge sharing,
citizens can take on new roles in environmental monitoring, decision making, co-operative
planning, and environmental stewardship. And yet implementing advanced citizen
observatories for data collection, knowledge exchange and interactions to support policy
objectives is neither always easy nor successful, given the required commitment, trust, and data
reliability concerns. Many efforts are facing problems with the uptake and sustained
engagement by citizens, limited scalability, unclear long-term sustainability and limited actual
impact on governance processes. Similarly, to sustain the engagement of decision makers in
citizen observatories, we need to create innovative mechanisms in order to have them invest in
and, hence, commit and own the entire process. Gaining the envisaged societal impacts in terms
of changing relations between citizens and decision makers cannot be achieved by technology
alone. We need to go beyond data collection and simple visualisation. Otherwise, we risk the
scope of impacts remaining technology-driven, limited, and superficial. In this paper we present
the Ground Truth 2.0 project, which will deliver the demonstration and validation of six scaled
up citizen observatories in real operational conditions both in the EU and in Africa, with 4
European and 2 African demonstration cases. These case studies are based on a transdisciplinary approach, using a co-design process to embed enabling technologies for citizen
observatories in their social dimensions. We present here Citizen Observatories as an illustration
of Socio-Technical innovation as well as a vehicle for engaging stakeholders in processes to cocreate knowledge. We draw on our six demonstration cases for critical insights into how the
transformations towards sustainability can be made.

Speed talk:

Adapting social and institutional innovations to solve complex social problems: A
pilot model from the Ecuadorian Amazon
Wain Collen 1, Torsten Krause 2, Celia Salazar 1, Severine van Bommel 3
1

PlanJunto Community Enterprise Incubator, Quito, Ecuador
Lund University Centre for Sustainability Studies (LUCSUS), Lund, Sweden
3
Strategic Communication Group, Wageningen University,, Wageningen, Netherlands
2

One of the primary causes of global environmental change is tropical deforestation (Bonan,
2008), and economic factors are a prominent underlying driver (Geist and Lambin, 2002).
Consequently, proposals that aim to combine conservation and economic development in the
tropics have proliferated as a response to poverty driven deforestation. Despite the surge in
activities on the ground and advanced scientific understanding about success factors in these
contexts (Ostrom, 1990, North, 1990, Berkes 2009, among others), there are increasing
concerns that efforts at combining conservation and development in the tropics are falling short
of expectations (Buck et al, 2001, Nasi et al, 2009). There are challenges designing and
sustaining efforts that combine local and regional economic goals, alongside global
environmental goals, with few blueprints for success. Hanson (2016) claims that we lack
organizations able to take promising results from science, and convert them into social and
institutional innovations that can help solve complex social problems, and that large gains could
be achieved doing so. To test this hypothesis, we present the case of PlanJunto: a community
enterprise incubator that harnesses lessons from science into an adaptable model for social
innovation. We describe and evaluate the PlanJunto model applied to a multi-actor Amazonian
tea supply chain partnership. We describe the set of baseline complexity challenges, the social
innovations adapted to the specific context, and the results, in terms of economic, social and
environmental impact for indigenous farmers, and their market access and NGO allies. We
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undertake a comparative analysis of the costs of the social innovation process, with the
quantitative and qualitative benefits. Initial findings indicate that the benefits from a structured
innovation process outweigh their costs. We recommend further research in a wider variety of
tropical contexts to understand the potential and limitations of adapting innovations for
transformational change in the tropics.
Speed talk:

Prospects for a sustainable transformation of Ethiopian agriculture - green niche
actors navigating an opaque opportunity context
Linn Järnberg 1, Elin Enfors Kautsky 1, Linus Dagerskog 1, 2, Per Olsson 1
1
2

Stockholm Resilience Centre, Stockholm, Sweden
Stockholm Environment Institute, Stockholm, Sweden

In Ethiopia, and across sub-Saharan Africa, major efforts are currently made to transform
agricultural systems. This constitutes a critical opportunity to ensure that that future agricultural
development brings about high productivity in tune with the biosphere, leading to long-term
welfare for people and landscapes. To understand the prospects for a sustainable transformation
of Ethiopian agriculture we analyze the agricultural development pathway currently envisaged
by the government, as expressed in policy narratives and institutions. We also explore the
opportunity context facing non-state actors who promote sustainable intensification of
agriculture (referred to as green niche actors), as well as the strategies they employ to navigate
this context and lever transformative change. We find that the Ethiopian regime currently favors
a pathway that focuses on the role of external inputs and commercialization in boosting
agricultural productivity, and that largely overlooks the interconnections with the biosphere.
The general institutional context in the country is characterized by strong government
domination and rigid structures, which indicates an “opaque” opportunity context, i.e. with
limited opportunities for niche actors to have an impact. In the study, we highlight a number of
strategic challenges and trade-offs for niche actors working in this type of constraining context,
discuss implications for the prospects of a sustainable agricultural transformation in the country,
and identify some options for strengthening such prospects. Through the case of Ethiopian
agriculture, the study broadens the scope of empirical applications of social-ecological
transformations literature, and shows how concepts and frameworks such as opportunity
context, situated agency and the multilevel perspective can be fruitfully merged with the socialecological transformations literature.

Speed talk:

Is transformational adaptation a structuration process? Evidence from flash flood
prone wetland-communities in Bangladesh
Mahed Choudhury 1, Emdad Haque 1, Abdul Momen 2
1
2

Natural Resources Institute, University of Manitoba, Winnipeg, Canada
Shahjalal University of Science and Technology, Sylhet, Bangladesh

Incremental or transitional adaptation is often identified as inadequate in dealing with shocks
and stresses induced by climate change. Transformational adaptation appears to be a viable
alternative to this problem. A debate was generated at the Third International Conference on
“resilience and development: mobilizing for transformation” (2014) on whether agency or
structure can lead transformational adaptation? We posit that neither agency nor structural
change alone is sufficient for generating transformational adaptation. We take Giddens’s
structuration approach and seek to understand the dynamic interplay of agency and structure in
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facilitating transformational adaptation. We seek to understand transformational adaptation of
wetland-communities to shocks (i.e. flash floods) induced by climate change in the context of
Bangladesh, which IPCC has identified as a climate “hot spot”. Following a mixed method
approach, an empirical investigation was carried out in 2014 and 2016. We found that wetlandcommunities are highly vulnerable to flash flood hazards both in physical and social terms. This
vulnerability is exacerbated by the structural inequalities (e.g., inability to access natural
resources). Limited structural opportunities constrain transformational adaptation. However,
external interventions like development projects by various NGOs and local governments
created new windows of opportunities for change. However, agents were characterized by
varied capacity to capture the structural opportunities. Migration and transformation of behavior
were also found as mechanisms through which agents attempted to overcome structural
constraints. We conclude that strategies should be taken to foster agency as well as to create
structural opportunities that can facilitate transformational adaptation processes to reduce
climate induced disaster risks like flash floods.

Speed talk:

Every-day life activism’s contributions for urban transformations towards urban
sustainability
Luis Berraquero-Díaz 1, Francisco Javier Escalera Reyes 2
1
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2
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Global urbanisation processes has brought environmental, economic, social and technological
challenges. Large-scale urban transformations has become one of the main concern for urban
planners, researchers and decision makers facing issues like to reduce the footprint of buildings,
enhance the energy efficiency, the waste management, to diminish greenhouse emissions or
improve transport systems. Simultaneously new social-economics conflicts have emerged in the
urbanised Anthropocene making more complex the transformations towards urban
sustainability. On the other hand, urban areas are also spaces for social innovation and
laboratories for urban resilience. Social movement research has extensive experience analysing
demands, strategies, methods and practices addressed by collective actors in order to produce a
transformative change. This paper focus on analysing some activism practices located the
northern area of the old city center of Seville (Spain), which combine advocacy strategies with
proactive actions, understanding their every-day life as a political device toward more equally
and sustainable cities. A diverse range of collectives that merge their practical local-bassed
knowledge with a heterogeneous set of ideologies, theoretically critical with the urban
neoliberal logics. Small communities of practices connected by a dense network, in which
sociability plays a key role, transforming by doing, embedded in the local context, but casting
their local actions under a global light. i.e. local currency networks, agroecological consumer
groups, collective urban gardens or anti-eviction associations. This research address the
question of how those activism contribute to strengthen/weakness social-ecological resilience.
A 5 years ethnography, including in-depth interviews, surveys and participatory workshops has
been undertaken in order to tackle urban resilience trade-offs. We will present the following
results: practices and strategies carried out by different activists using the concept of functional
diversity as metaphor to categorize their functions within the social-ecological system, threats,
vulnerabilities and trade-offs perceived/disputed by different stakeholders and proposals
emerged during the process.
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Monday, 21 August - C4 (125) - 16:00 - 16:40
Finding the ”seeds” of potential food system transformations
Social-ecological transformations for sustainability
Chair/s: Amanda Wood

Speed talk:

Exploring the potential for food system transformation in the greater
Stellenbosch and Cape Town region (South Africa)
Olive Zgambo
Center for Complex Systems in Transition (CST), University of Stellenbosch, Stellenbosch, South
Africa

South Africa is plagued by unsustainable food production practices, social injustice, high prices
and a nutrition transition/double malnutrition challenge that renders 23-30% of the population
food insecure. Fundamental re-organisation of the food system is key to enable a more social
ecological resilient system and to enable the food insecure access to safe and nutritious food. In
November 2016, researchers from the Center for Complex Systems in Transition (CST) and the
Southern African Food Lab (SAFL) conducted a 4-day Transformation Lab (t-lab) event,
bringing together a diverse group of actors from the alternative food industry, such as
restaurateurs and chefs, producers and informal food traders. A fieldtrip of the local area and
informal conversations connected participants to the space and to each other, and the t-lab
quickly became a platform for personal stories and discussions about food culture, alternative
food systems in a South African context, and challenges of being small-scale. Actors were
provoked with the dominant food system and worked in groups to envision a more sustainable
and ideal food future, and through facilitated discussions navigated some difficult conversations
about trust, identity and race. At the end of the workshop, the actors agreed on several action
points as improvements to their work or collaborations with each other. Here I present a follow
up study on the impact the relationships and collaborative efforts had on their work as
alternative food actors, by focusing on questions like what is the story of these actors (before
and) after the “intervention”? Can characteristics such as relationship and collaboration,
transform the way that food is produced, processed, distributed, and consumed? These findings
help us understand the effect of T-labs over a longer-term study and provides insights into a
novel way of engaging with the complexity of the food system that results in action, from a
Global South perspective.
Speed talk:

Collective wisdom from the fringe: Mapping social networks of successful South
African organic farmers
Luke Metelerkamp 1, 4, Oonsie Biggs 1, 3, Scott Drimie 1, 2
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This paper is the second of three papers towards my PhD titled Learning for change: The role
of youth and niche environments in food system transformation. Collectively these papers
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explore the potential synergies between sustainability niches in the food system and learning
organisations seeking to support African youth to become active agents in building food system
resilience. Problem: 70% of Africans are under the age of 30, and in much of the region 50% of
people under the age of 34 are unemployed of whom as many as 60% have never been
employed. The additional 712 million African youth projected to enter the job market by 2040
will worsen this situation. Given the nature and stage of the food system transition underway in
Africa, the attitudes Africa’s youth develop towards the food system in the next decade will
have far reaching socioecological ripple effects across the planet for many centuries to come.
Particularly given that the food system remains the dominant employer across the region.
Currently however, the agricultural education system remains siloed in its approach and is
struggling to keep up with the rapidly changing socio-ecological landscape. In many cases
educational organisations may be exacerbating systemic unemployment and long-term
ecosystem collapse through the unsustainable systems of production they perpetuate. Question:
What do the social networks of successful niche pioneers in the emerging South African organic
farming sector look like and what can agricultural curriculum designers and other food systems
activists learn from the study of successful farmers’ networks of influence? Approach: I applied
a Net-Map interview process to a semi-representational sample of leading organic farmers and
sector organisations to determine the structure of farmer networks in niche environments and
the relative influence of actors within these networks on farmer success. Findings: Net-Map
data analysis due for completion April 2017
Speed talk:

Scaling up bright spots in the food system – the case of organic food businesses in
Europe
Rebecka Milestad 1, Susanne von Münchhausen 2, Gunn Turid Kvam 3, Jacob von Oelreich 1
1
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Organic farming has since its emergence tried to reconnect farmers and consumers to the
biosphere, aiming to build resilient food systems. Being a diverse food movement, organics has
taken many forms – from being institutionalised through regulations and embraced by
mainstream retailers to being locally focused and small in scale. There has been much debate
whether the (growing) organic niche has transformational potential or if organics is turning into
a slightly less environmentally damaging version of the conventional food system. What is
clear, however, is that while mainstream retailers move a lot of organic volume, they do not
contribute much to fostering the contribution to sustainable development organic farming aims
for. Rather, this is done by smaller actors – farmers, scale food processors, consumer coops, etc.
The challenge is that many of these initiatives are often not scalable, and thus does not have the
power to transform large parts of the food system. This research presents a qualitative analysis
of 16 organic food initiatives that managed to do both: move larger volumes of produce on the
market and advance organics in a sustainable direction. By analysing how these businesses
managed growth and the challenges that came with it we were able to explore how they managed
scaling up while retaining deep organic values, and thus spotting their sources of adaptive
capacity. In different – yet consistent – ways, these food initiatives have (at least in part) cracked
the code for scaling up sustainable solutions. Key success factors included: using diversity and
participation in a strategic way; forging long-term partnerships in the value chain, continuous
organisational learning and provision of meeting places; and an organisational culture marked
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by discussion about values. All of this contributed to the necessary professionalization of
growing organic initiatives while avoiding a “conventionalisation” of the same.

Speed talk:

Beers, Beards and a better Biosphere, studying the transformative potential of
craft in the Greater Cape Town area
Elke Markey
Stockholm Resilience Centre, Stockholm, Sweden

Modern food systems are characterised by unsustainable models of mono-production and
industrialisation. These dominant practices lead to social and environmental negative
externalities such as poor health outcomes, environmental degradation and biodiversity loss. A
more holistic approach to food systems is required that acknowledges the social-ecological
complexities of food systems and ultimately (re)connects humans to the biosphere. Following
the multi-level perspective from transition theory, social-ecological innovations within a niche
environment provide transformative potential for a dominant regime. This study focuses on the
greater Cape Town area as a case study to understand the transformative potential of small-scale
food craft initiatives that apply an eco-gastronomic landscape approach. Eleven semi-structured
interviews with niche food professionals were conducted and analysed, applying grounded
theory and a case study approach to describe the patterns of transformative potential across the
different cases. This paper shows how niche eco-gastronomic initiatives in the Greater Cape
Town area have successfully created new interactions between humans and the environment.
They are highly interconnected, as network building is a key business strategy given the low
institutional support for these small scale businesses. Exchange with the regime of mass
producers remains limited, although in few occasions influence from the niche has resulted in
changing regime practices or collaborations between the niche and the regime. An important
limitation to the transformative potential of most initiatives is the historic inequality embedded
within society. The niche market is generally targeting a well-off public since the price of massproduced products remains significantly cheaper. Since the initiatives are still in a start-up
phase, further research should better our understanding of the resilience of alternative food
systems and niche-regime dynamics. They nevertheless provide seeds for social-ecological
transformation in the Capetonian food culture, showing that care for the social-ecological
environment of food can result in more equitable and tasty meals.

Monday, 21 August - Room 21 (30) - 16:00 - 16:40
Transformations to sustainability within urban contexts
Social-ecological transformations for sustainability
Chair/s: Stephan Barthel

Speed talk:

URBAN GOVERNANCE AND CITY TRANSFORMATION: A CASE STUDY
OF THE TRANSFORMATION OF LAGOS STATE, NIGERIA
David Oluwasegun Yusuf
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There is increasing evidence of a rapid rate of urbanization on the African continent, with
massive social, economic and political transformation. This is pronounced in some African
cities. These cities are improving governance and turning around from their past failures to
provide adequate infrastructure and services, regulate the urban space, address social justice and
rights of citizens, create or uphold inclusive cities and economies, collect adequate local
revenue, improve service networks, provide jobs for the urban poor, and improve security.These
call for empirical analysis of the dynamics of such urban governance and transformation. In this
paper, a focused group along with the UN HABITAT City Prosperity Index is used as the tool
for testing the turnaround through Good Urban Governance. The findings reveal that though
Lagos, is experiencing transformation, the turnaround is still weak in comparism with other
truly global cities and only a sustained and conscious change over many years will be sufficient
to give rise to sustainable turnaround. This has implications for political stability in Lagos, in
that, the ruling party in Lagos could either properly propagate the idea of a truly Global Lagos
City among the citizenry and create lasting transformation structures that will outlive one
regime or one particular political party, as the reign from 1999 may be challenged thus replaced
in the next elections in 2019. If the new government does not continue in the quest for a truly
Mega City with attendant flagship projects and infrastructure, the probing question will be
"What will be the result or outcome of beginning the initiative of building a world class city
which is unsustainable and abandoned"? This paper will open up fresh explorations of emergent
governance practices in African cities that are profoundly implicated by the renewed vision for
a prosperous Africa

Speed talk:

Between resilience and transformation: A novel scenario method for
understanding and shaping the adaptation-development-nexus in coastal cities
Matthias Garschagen 1, Mark Pelling 2, William Solecki 3, Julius Agboola 4, Priya Narayanan 5,
Joern Birkmann 6
1

United Nations University, Bonn, Germany
King's College London, London, United Kingdom
3
City University New York, New York City, United States
4
Lagos State University, Lagos, Niger
5
TERI, Delhi, India
6
University of Stuttgart, Stuttgart, Germany
2

Climate change impacts will increasingly put boundaries to development pathways of coastal
cities. The deeper – and potentially uncomfortable – implications for development are, however,
sidelined in much of the current resilience debate which tends to reduce risk reduction to a
technocratic and managerial problem. The presentation presents a novel transdisciplinary
scenario method and original empirical findings from its application in four coastal megacities:
Kolkata, Lagos, London and New York City. These four cities share a great adaptation pressure
with regards to current environmental hazards and future climate change effects. The method
has three key aims: (1) identifying and evaluating key risk drivers emerging from the current
political economy of urbanization; (2) developing qualitative storylines for potential risk
pathways until 2050 to be used in quantitative modeling; (3) examine normative visions of urban
futures and policy options for achieving them. The results reveal a number of patterns that
challenge the current mainstream engagement with urban adaptation in risk science and
practice: In all cities, stakeholders saw the city currently drifting further away from an aspired
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direction in terms of development and adaptation, in part despite activities on resilience
building. Yet, actors at the city level largely felt powerless to sufficiently change course. Despite
the very different contexts, the overall crossroads for the adaptation-development-nexus was,
in all cities, seen in the currently shifting social contract for risk reduction and adaptation, and
the role of the state. The findings mark an important step towards understanding whether and
how transitions between different regimes of risk reduction and development are negotiated and
mediated in cities, between resistance, resilience and transformation. The data suggest that,
under the surface, a great need for transformation is seen, however, with open questions as to
the feasibility, form and agency of its implementation.

Speed talk:

RESILIENCE OF THE INFORMAL CITY, FORMALIZATION AS AN
AGENT OF TRANSFORMATION
Solmaz Hosseinioon@gmail.com
Urban designer , freelance researcher on urban resilience, Tehran, Iran

As the world problems have become more complex and unpredictable, Resilience thinking have
emerged for dealing with the ever-changing unpredictable, multifaceted problems. encompasses
evovlement of the socio-ecological systems. Informality and resilience have common features,
because both are considered as solutions and survival strategies. Informality has been
considered as a negative aspect by many professionals until recently, but it is one of the means
of the poor to adapt their environment according to their needs. Informality is perceived by
necessities, “it can change and adapt to meet the needs of the people” which reverberates with
adaptation capacities. Informal settlements have become an important part of urbanity. This
phenomena is not a problem anymore rather a new type of urbanity which needs to be studied,
analyzed and learned from. These areas can be more vulnerable to disasters due to their special
nature and on the other hand they have characteristics which make them more resilient in some
other cases. These areas have many resilience characteristics, they are not as planned and
designed as other urban areas. They are self-built, self-organized and self-run can have high
levels of social capital and sense of community. This research is in Golestan, in Iran, a former
informal settlement under the process of urban formalization which has gone through different
phases of life cycle of formalization which makes the changes in its resilience attributes,
traceable. While these areas become formalized, their characteristics change and so will their
resilience capacities. The formalization processes are considered as variables of regime shift.
Urban codes are the agents of change for upgrading process in the cases of this study. Following
the transformations of form in an informal settlement in Tehran conurbation will reveal the
mutual effects of formalization and informality on each other in shaping their built environment
and their characteristics.
Speed talk:

Understanding and assessing local urban resilience through analyses of historical
social-ecological state transitions – the case of Xochimilco, Mexico City
Maria Schewenius 1, Amy Lerner 2, Marcela Jimenéz 2, Marisa Mazari 2
1
2

Stockholm Resilience Centre, Stockholm, Sweden
Universidad Nacional Autónoma de México, Mexico City, Mexico

The urban wetland of Xochimilco is located in the south of Mexico City, and was established
by the Aztecs around 1000 years ago. Xochimilco is the only remnant of the old chinampa
system, man-made islands used for agriculture which float on lakes in a hydro-agricultural
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system. The production and consumption in the chinampa system depends on the prevalence of
native flora and fauna, and the extensive canal system which sustains it. It has proven to be a
highly resilient social-ecological system, adapting over time to changing social, ecological and
economical contexts, and continuously providing significant benefits to people locally as well
as city-wide. In rapidly expanding Mexico City, the pressure on Xochimilco’s land and
resources is increasing exponentially. Understanding the historical resilience of Xochimilco
may provide valuable insights into how to deal with the current changes. The case can further
serve as inspiration for other places dealing with the globally emerging challenges of access to
food and fresh water, along with the growing need to find strategies for resilient and sustainable
urban development, The proposed presentation and paper build on an extensive study of the
historical resilience of the Xochimilco social-ecological system. The presentation will describe
the different social-ecological states of the area throughout its history, and how the concept of
resilience can be understood and assessed in relation to the different system states. The
presentation will then turn to a discussion on how the insights can contribute to support this
organic hydro-agricultural system amongst rapid urban growth, and its role in a growing
megacity.

Speed talk:

Urban agriculture in Madrid. Emerging social transformations towards urban
relilience in a metropolitan region
Alberto Sanz, David Preira, Ivanka Puigdueta, Inma Borrella, Javier Mazorra, Jaime Moreno,
Angela Nevado
Innovation and Technology for Development Centre Polytechnic University of Madrid, Madrid, Spain

In this work we present results from several projects in witch Innovation and Technology for
Development Centre is involved. All of them are related with urban agriculture in the city of
Madrid and they present a three-way analysis: a) A study of the social demand for activities
related with urban agriculture through open participative processes conducted by municipality
of Madrid. b) An analysis of the environmental effects of urban agriculture that considers both
direct effects related mainly with urban pollution, climate change and food production and
indirect effects obtained from observed social changes related with food consumption and
mobility, among others. This study is presented using a life cycle assessment approach. c) A
study of social mobilization processes in urban areas heavily affected by economic crisis
through collaborative actions through urban sustainable development. All together they show a
very interesting case study about the potential social transformation for urban resilience. The
also highlight deep interconnections between social and environmental systems.

Speed talk:

Path Dependency and Transitioning from Auto Dependency in a Canadian City
Robert Summers, Damian Collins, Ranon Soans
Planning and Human Geography, University of Alberta, Edmonton, Canada

The City of Edmonton, Canada adopted strong sustainability policies into its statutory
comprehensive plans more than a decade ago. These policies envisioned a rapid transition of a
highly auto-dependent city to one that embraced denser forms of development and a
transportation mode shift from the use of private automobile to public transportation and active
modes of transport. Despite the adoption of such policies and a strong political will to move
such changes forwards among the elected council, change has been slow to occur. This is
particularly true for changes to the development and redevelopment of commercial areas which
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remain predominantly auto-centric in form. Through more than 50 interviews with developers,
municipal planners, municipal politicians, local organizations, business owners and others, it
has been found that the transition has been slowed significantly by multiple forms of path
dependency both within the City administration and within other key influencers (lending and
leasing agencies, developers, and others). A comparative analysis contrasting commercial
development processes and residential development processes in Edmonton demonstrates that
transitions towards more sustainable forms of development can be facilitated through
intentional process disruptions which break institutionalized processes and networks of actors.
Further, the establishment of focused transition units in the city administration resulted in an
influence on non-government actors, such as lending industries allowing them to overcome
inherent path dependencies in their operations. As such it is concluded that municipal planning
efforts to transition to sustainability must extend beyond policy changes, and that intentional
transition processes must be established to overcome path dependencies.

Monday, 21 August - Poster area - 16:00 - 16:40
Stewardship theme: #3 Poster tour: Marine and other Case studies
Multi-level governance and biosphere stewardship
Chair/s: Albert Norström

Poster:

Moving toward deliberative decision making in the collective action situation:
Insights for polycentric governance of small-scale fisheries
Rodrigo Estévez 1, Carlos Veloso 2, Gabriel Jerez 3, Stefan Gelcich 1
1

Center of Applied Ecology and Sustainability(CAPES), Pontificia Universidad Católica de Chile,
Santiago, Chile
2
Dirección Zonal de Pesca y Acuicultura Región del Biobío, Concepción, Chile
3
Subsecretaría de Pesca y Acuicultura, Valparaíso, Chile

Marine governance is increasingly shifting towards the development of new multilevel and
polycentric participatory forms. In accordance with this tendency, in 2013 Chile passed
legislation to create what have been termed the Management Plans for de facto open access
areas. The Management Plan legal framework entrusts a multi-stakeholder management
committee, including artisanal, industrial and government, to develop and implement a
sustainable management plan for the fishery. These management committees emerge as
innovative collective action institutions, which promote collaborative decision making in multisectorial boards. In this study, we explored how these transformations can be supported by
promising innovations from decision science. We ground our research in the management of
the bivalves huepo (Ensis macha), navajuela (Tagelus dombeii) and taquilla (Mulinia edulis),
which are managed through the Arauco Gulf management committee, including more than
1,000 artisanal divers. We use participative multi-criteria decision analysis to support
deliberative thinking and learning, and draw upon Institutional Analysis Development to
conceptualize and analyze collective action. Results show how these frameworks and methods
promote trust, understanding and democracy through effective public participation in decisions
that involve local knowledge, value judgments and scientific data. The adoption of participative
multi-criteria decision analysis coupled with an Institutional Analysis Development framework
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represents an important milestone in fishery management, not only because of the adaptive,
transparent and structured method, but also because it sets a trajectory to ground polycentric
multi-level participatory approaches which are becoming increasingly common in research and
management globally.

Poster:

GOVERNANCE OF THE MARINE EXTRACTIVE RESERVE PRAINHA DO
CANTO VERDE (CEARÁ, BRAZIL): CONTRIBUTION TO SOCIOECONOMIC INCENTIVES
Diana Tovar 1, Jeovah Meireles 2, Luciana Queiroz 2
1

Ph.D. Student Programa de Pós-Graduação Departamento de Geografia Universidade Federal do
Ceará (UFC)., FORTALEZA, Brazil
2
Programa de Pós-Graduação Departamento de Geografia Universidade Federal do Ceará (UFC).,
FORTALEZA, Brazil

Market-based responses to address common-pool resource management issues have grown in
the theory and practice of recent literature as the increase on research focused on Payments for
Environmental Services (PES) suggests (Engel et al., 2008). However, few results and
numerous critics call into question its efficacy (Muradian et al., 2010). As an alternative, since
the 1980s the Ostrom (1990) studies in Socio-Ecological Systems (SES), found that collective
action could guarantee a sustainable management of common-pool resources. The Marine
Extractive Reserve (RESEX for its abbreviation in Portuguese) Prainha do Canto Verde (Ceará,
Brazil) is an example of common governance and community resistance in the struggle to
maintain the territory against major threats such as predatory fishing and large-scale tourism.
The RESEX is characterized by the presence of 310 households, it is composed by a
morphological unit of a coastal plain landscape with a complex and dynamic environment
geosystem with high levels of instability. The traditional local fishing is its main activity and
hold Bolsa Verde and Seguro Defeso programs that have been considered as PES schemes under
the public administration model (Simões & Caixeta, 2013; Begossi et. al., 2011) This research
seeks to analyze the fishing resources governance of the RESEX Prainha do Canto Verde by
observing the concurrence between state, community and the government programs Bolsa
Verde and Seguro Defeso. Following the SES methodological framework developed by Ostrom
(2007; Poteete et al., 2012) semi-structured interviews were conducted with key participants
from the community and key institutions, and 39 households were surveyed, the fieldwork also
included participant observation and workshops with the local community for mapping and
identify ecosystem services. We preliminary finding a greater influence from the community
rules over the government incentives to ensure the sustainability of the fishing resources.

Poster:

How do self-governing institutions influence seafood supply chains in small-scale
fisheries in Baja California Sur, Mexico?
Blanca González García-Mon 1, Örjan Bodin 1, Xavier Basurto 2, Mateja Nenadovic 2
1
2

Stockholm Resilience Center, Stockholm University, Stockholm, Sweden
Nicholas School of the Environment, Duke University, Beaufort, United States

Seafood supply can be disconnected from the demand by the many steps found between the
local ecosystem’s functions that determine the seafood supply and the final consumers. This
disconnection decreases the ability of stakeholders to respond to environmental and market
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changes, which can influence socioecological system’s sustainability. The different types of
self-governing institutions that mediate between the seafood supply and demand could
determine how stakeholder’ access the environment, and thus affect this disconnection. In
Mexico, self-governing institutions constitute important social arrangements that influence
Small-Scale Fisheries production and commercialization. Several studies have analyzed selfgoverning institutions looking at the role of cooperatives and producer organizations. However,
little attention has been paid to the relationships between fishers and buyers across the supply
chain. These two groups of actors, in effect, form a multi-level institutional arrangement,
admitting that some individuals might occupy positions at multiple levels. Therefore this study
analyses the diversity of seller-buyer arrangements and how they influence access to the
environment. To this end, we applied a mixed-methods approach to a study case in South Baja
California, consisting on three steps: i) mapping the flow of fish from ten small under-developed
communities in the Gulf of California to the different markets in La Paz city; ii) conducting
various qualitative methods to gain an in-depth understanding of seller-buyer relationships and
their interconnection with diverse finfish species; and iii) developing a social-ecological
network methodology to analyze multi-level structures and how do they influence the local
ecosystem. The results of this study are fundamental to understand how different self-governing
institutions influence the structure and sustainability of the supply chain. It would yield insights
to hypothesize how certain social-ecological structures mediate actors’ responses to changes,
and thus influence the potential for sustainable stewardship of marine resources.
Poster:

LANDSCAPE UNITS FOR IDENTIFY ECOSYSTEM SERVICES: MARINE
EXTRACTIVE RESERVE PRAINHA DO CANTO VERDE AT THE
NORTHEASTERN COASTAL ZONE OF BRAZIL
Diana Tovar 1, Jeovah Meireles 2, Luciana Queiroz 2
1

Ph.D. Student Programa de Pós-Graduação Departamento de Geografia Universidade Federal do
Ceará (UFC)., FORTALEZA, Brazil
2
Programa de Pós-Graduação Departamento de Geografia Universidade Federal do Ceará (UFC).,
FORTALEZA, Brazil

The Ecosystem Services (ES) concept strengthens the bridge between ecosystems and society,
and it is considered a key element to promote a higher visibility of environmental issues in
public policies. Although the Millennium Ecosystem Assessment (MEA, 2005) provides one of
the most recognized conceptual framework in terms of connecting the human well-being with
the ES, the background of the ES concept suggests its emergence in the 1970s as a result of
initiatives related to understand the ecological and socioeconomic benefits that environmental
functions can offer to the society (Gomez - Baggethun et al., 2010), and is still under
construction by multi-scale approaches within different temporal and spatial domains. This
study seeks to contribute to the debate by highlight the importance of the understanding of the
environmental system structure for the identification of ES towards the analysis of the Marine
Extractive Reserve (RESEX for its abbreviation in Portuguese) Prainha do Canto Verde. The
RESEX is a complex and dynamic geosystem of the northeast Brazilian coastal plain, whose
community has been recognized for their effort to maintain its territory. The identification of
ES was made following the "ecosystem service cascade model" proposed by Potschin and
Haines-Young (2011). Based on this approach, this study analyzed the RESEX`s environmental
functions and landscape units (Meireles, 2012) in order to conduct social mapping to identify
ES with community leaders. This research highlights the importance of landscape units in the
identification of ES by facilitating and enriching the ecosystem vision with geomorphological,
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spatial, and territorial issues. This study also highlights the relevance of the cultural ES and the
specific options and values of the place, keys factors to face the socio-environmental conflicts
and for the struggle for maintain the Prainha do Canto Verde`s territory.

Monday, 21 August - Room 32 (30) - 16:50 - 17:30
Assessing resilience: B) Response to shocks, crisis, assessing adaptive
capacity
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Maria Schewenius

Speed talk:

The importance of geo-hazards for urban resilience: a study of Thessaloniki,
Greece and its participation in the 100 Resilient Cities network
Vangelis Pitidis 1, Deodato Tapete 2, Jon Coaffee 1, 3, Sotiris Argyroudis 4, Leon Kapetas 5, Vasilis
Akylas 5
1

Warwick Institute for the Science of Cities, University of Warwick, COVENTRY, United Kingdom
British Geological Survey, Keyworth, Nottingham, United Kingdom
3
Department of Politics and International Studies, Coventry, United Kingdom
4
SDGEE Laboratory, Department of Civil Engineering, Aristotle University of Thessaloniki,
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2

Urban Resilience has recently emerged as both a conceptual approach and directive agenda in
the attempt to enhance the capabilities of cities to withstand and manage their environmental,
economic or social pressures more effectively. As a result, resilience policies are increasingly
being espoused by cities around the world as an instrument to deal with their uncertainty and
exposure to different types of risks proactively rather than retrospectively. However, ground
conditions and properties of the natural environment are often not fully accounted for in such
policies for various reasons. This study aims to illuminate the importance of geology’s role into
urban resilience policies by mapping out Thessaloniki’s most vulnerable areas to earthquakes
and surface flooding and in performing an integrated spatial analysis. Thessaloniki, Greece
adopted a Resilience Agenda in 2015 by participating in the Rockefeller 100 Resilient Cities
network. The geological heterogeneity of the city’s subsurface and the anthropogenic impact
on the environment as a result of 2,300 years of human settlement, have contributed to its high
susceptibility to geo-hazards, such as the earthquakes and surface flooding. Focusing on specific
neighbourhoods of Thessaloniki’s metropolitan area and building on the city’s recently
published Preliminary Resilience Assessment (2016) we attempt to unveil how the different
components of the city’s resilience potential intermingle and manifest. Geo-hazards may not be
the most urgent urban problems of Thessaloniki but if not addressed proactively and in a
comprehensive, inclusive and methodical way they are capable of diminishing the city’s
development potential and ultimately its resilience. The paper concludes by analysing targeted
urban design interventions that are proved to be extremely helpful in assisting local
governments to confront the impact of geo-hazards, as well as decreasing the level of
vulnerability and the extent of exposure of affected groups.
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Speed talk:

Including local understanding of “risk” and “resilience” through a participatory
risk evaluation process: rice smallholder farmers and floods in Ecuador
Julissa Alexandra Galarza Villamar 1, 2, Leeuwis Cees 1, Geovanna Maribel Pila Quinga 3,
Francesco Cecchi 1, Cinthia Mariela Párraga Lema 2
1
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3
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Even though the design of policies and projects which enhance resilience are among the top
priorities in the world, the methodologies and methods used for understanding it have not
proved to be fully successful. Current methods tend to rely on geographical information and are
highly quantitative. Whereas these methods and tools are essential for the designing and
planning of projects and policies, they also possess great limitations in making visible local
knowledge, perceptions, and strategies. In the face of it, some authors argue that participatory
approaches have the potential to not only complement quantitative approaches but also
contribute to orientate disaster risk management to local reality. Our research purpose was to
explore the potential of participatory approaches and methods for enriching the understanding
of disaster risk and resilience through a local interpretation of facts and strategies. To this end
we developed and applied a risk assessment methodology in 6 smallholders rice producers
communities prone to floods in Ecuador. The main research outcomes were the (i) identification
of livelihood assets that are important for smallholders to protect, preserve, renovate or replace,
(ii) better understanding of parameters on which farmers base their own evaluation of high or
low degree of vulnerability for those assets, and interpretation of past shocks hazardousness,
and (iii) identification of the main livelihoods where common or particular strategies have made
a difference in their “in risk” situation within and between communities. Based on the outcomes,
the research concluded that the use of a participatory approach and innovative tools, such as
individual drawings accompanied with the sharing of stories, can generate sufficient
information to (ii) develop a rapid scan of the risk situation of the involved communities and
their livelihoods, and (ii) serve as a starting point for deepening our understanding of
endogenous strategies as enhancers of resilience.

Speed talk:

Community resilience to hurricanes in Oaxaca coast, Mexico
Sophie Avila-Foucat, Fernando Martínez
Instituto de Investigaciones Económicas-UNAM, Mexico City, Mexico

Hurricanes represent a common threat to coastal communities and affect livelihood strategies
and assets. Communities are socio-ecological systems that are resilient if they have the ability
to recover from a stress or shock, while maintaining and arranging assets for securing
sustainable livelihood. The objective of this research is to measure the resilience degree in
Mexican coastal communities following a hurricane using the asset approach and describing
diversity, connectivity and slow variables. A total of 212 households were surveyed in January
2014, in four rural coastal communities in Oaxaca state, in Mexico (Ventanilla, Vainilla,
Escobilla, and Barra de Navidad) representing 73% of total households. For each capital, the
perception of the degree of impact and recovery was asked, as well as, the variables of each
capital that had an influence on their recovery.The results show different degrees of resilience
between communities and that social, natural and financial capitals are relevant to resilience.
The diversification of income, savings, remittances, community help, natural resource use and
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government transfers are among the most important assets. In particular, social and natural
capitals determine the structure and dynamics of the system.

Speed talk:

Socio-cultural Adaptive Capacity Embeddedness (SCACEs) in Local
Communities. The case of the 2010 Merapi Eruption in Indonesia
M Bobby Rahman 1, 2, Pieter Van den Broeck 1
1

Planning & Development Research Unit, Architecture and Society, Department of Architecture, KU
Leuven, Leuven, Belgium
2
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Communities in disaster-prone regions are looking for ways to define, develop and implement
strategies to protect themselves from natural disasters. Combining spatial planning and disaster
management seems to be one of these ways, but more knowledge on the interactions between
natural hazards, community strategies, spatial planning and disaster management is needed.
’Adaptive capacity’ is one of the concepts put forward to conceptualise these interactions, and
is expected to reduce losses and victims when disasters occur. This study examines the
embeddedness of a socio-cultural adaptive capacity (SCAC) in the Merapi local community in
Indonesia. It analyses the community’s SCAC using a hybrid framework based on theories on
the governance of social-ecological systems, (social) resilience and political ecology. The
embeddedness of SCAC is positioned in the context of volcanic hazards. In 2010, the Mt Merapi
eruption, the largest in the last century, caused 377 casualties and material damage of over 400
million dollars. Fieldwork, including immersion, interviews and participatory observations, in
the Merapi community in 2011, served an analysis of the adaptive capacity of the Merapi
community in the face of the disaster. This study explores the community’s unique and
successful ways of responding to the volcano eruptions that are socio-culturally embedded and
transferred through hereditary stories on the nature of the hazard. However, it shows that, due
to its magnitude and complexity, the 2010 eruption was beyond the community’s knowledge.
The study concludes that the dynamics of adaptive capacity should be understood and related
to the dynamics of the hazard and the people’s knowledge. The community’s adaptive capacity,
and the way it is socio-culturally embedded, should always be updated and re-ensured, to
strengthen the community’s post-disaster strategies.
Speed talk:

The Ghana Model for Enhancing Resilience in Semi-Arid Africa:
Conceptualization and Social Implementation with Seven Principles
Kazuhiko Takeuchi 1, 2, Osamu Saito 1, 2, Yaw Agyeman Boafo 1, Gordana Kranjac-Berisavljevic 3
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3
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Many studies and actions by governments, NGOs, and research institutions have been initiated
to develop frameworks, models and tools to assess resilience of vulnerable communities, but
the studies for empirical field-testing of the assessment instruments are limited. We report the
outcomes of an empirically applied resilience assessment framework, referred to as the ‘Ghana
model’, initiated under the ‘Climate and Ecosystem Change Adaptation and Resilience
Research in Semi-Arid Africa: An Integrated Approach (CECAR-Africa, FY2011-2016)’
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project in northern Ghana. The Ghana Model can be defined as an integrated resilience
enhancement strategy against climate and ecosystem changes, based on the assessments from
ecological, engineering and socio-economic dimensions in vulnerable semi-arid Africa. It also
includes implementation of changes in social practices to improve livelihood and well-being,
as well as the environment. This implementation occurs through multilevel and multistakeholder engagement, involving local communities, local and central governments. The
model proposes seven principles to operationalize comprehensive resilience assessment, and to
develop coping strategies and to implement effective actions at community scale. The principles
consist of (P1) formulation of a transdisciplinary team; (P2) creating fora for multi-level, multistakeholder and collaborative engagements in the research process; (P3) comprehensive
assessment of resilience from regional to community scales, using appropriate parameters and
indicators; (P4) establishing common platforms for data collection, sharing, and management;
(P5) recognizing community institutions and their traditional and local knowledge systems and
practices as critical components in the co-design and co-production of resilience enhancement
strategies; (P6) creating avenues for cross-scale integration and inclusiveness in capacity
development; and (P7) recognizing and responding to the need for local ownership and
sustainable efforts. We expect that the Ghana Model will be widely discussed at international
development and environmental policy arenas so that it can contribute to global sustainable
development and effective implementation of Sustainable Development Goals (SDGs).

Monday, 21 August - Room 34 (30) - 16:50 - 17:30
Knowledge co-production/Transdisciplinary methods
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Matteo Giusti

Speed talk:

Forested Frontiers of Resilience: Can traditional and modern forest managers
find common ground in participatory community forest monitoring?
D'Arcy Davis-Case
University of British Columbia, Faculty of Forestry, Vancouver, British Columbia, Canada,
Vancouver, Canada

Indigenous Peoples and local communities are traditional managers of much of the world’s
forests. When Nobel laureate Elinor Ostrom, and many others, provided proof of the
effectiveness and resilience of traditional resource managers, as well as the conditions under
which they endure, traditional forest managers gained some credibiity. Unfortunately, it was
largely ignored by modern professional foresters. One of the main reasons for this is that modern
foresters are trained to manage for single use of a forest, using modern Science, while traditional
managers have learned holistic forest management, using observational and experimental
science. Any integration between traditional and modern forestry is bound to be audacious.
However, considering information on global limits to growth, climate change, the steady decline
of forests, and attempts by modern forest management to be more holistic, audacious solutions
might be required. There are some studies, such as caribou management in Canada, that
highlight the successful blending of traditional-modern resource management, but few similar
studies in forestry. My research in Myanmar uses grounded theory and phenomenology to
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conduct two focused ethnographic case studies through engaged participatory action research
methods with communities identified as traditional forest managers. A third community,
identified for their engagement in community forestry agreements and modern forestry
practices, will consider the findings from the traditional forest managers and identify ways in
which traditional practices can inform and/or transform their participatory monitoring. The
three communities will also be studied through the lens of adaptive renewal cycles,
sustainability, and resilience. This research will generate understanding and appreciation of how
forest monitoring by traditional forest managers works in practice, will benefit participatory
monitoring in community forestry, and might, just might, Re-discover an enduring forested
frontier of resilience.
Speed talk:

Contribution of resilience thinking to future challenges for impact assessment
(IA) approaches and methods
Francois Retief 1, Alan Bond 2, 1, Angus Morrison-Saunders 3, 1, Jenny Pope 4, 1
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Impact assessment (IA) is now applied in almost 200 countries and is considered one of the
most successful environmental policy interventions of the 20th century. Fundamentally, IA
relies on multidisciplinary approaches and methods to support project and strategic level
decision making, towards more sustainable outcomes. However, since the 1970s the approaches
and methods of IA have had to evolve in response to the challenges posed by the rapidly
changing world of the Anthropocene. This paper identifies some of these future challenges,
especially the megatrends facing humanity such as resource scarcity, climate change,
urbanisation, changing demographics and power shifts and considers the implications for
delivering effective IA approaches and methods. In particular we examine how resilience
thinking might be needed to deliver effective IA (by which we mean capable of delivering longterm sustainable outcomes) in light of increasing uncertainty, ambiguity and ignorance in IA
prediction. We argue that existing IA approaches are based on false ‘normal’ assumptions that
science can solve problems and transfer knowledge into policy. Instead, a ‘post-normal science’
approach is needed that acknowledges the limits of current levels of scientific understanding.
We argue that this can be achieved through embedding resilience thinking into IA combined
with using participatory workshops and with an emphasis on adaptive management to resolve
inevitable prediction surprises. The goal is an IA approach, which differs significantly from
current practice, capable of informing decision choices in the face of uncertain influences acting
on socio-ecological systems. Implementing such an approach would represent a culture change
in IA practice as a lack of knowledge would be assumed and explicit, and would form the basis
of future planning and decision making.

Speed talk:

How to make transdisciplinary research relevant, credible, legitimate and
effective? Bridging social theories and quality assessment of transdisciplinary
research
Paivi Abernethy 1, Brian Belcher 1, Maureen Reed 2
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In recent years, transdisciplinary sustainability research has become one of the key approaches
to address challenges and identify opportunities of the Antropocene. While knowledge cocreation and mutual learning have become broadly acknowledged as key components in interand TDR, less attention has been paid to the complex nature of social interaction in stakeholder
engagement and its implications to both resilience building and the quality of research itself.
Some of the main issues we identified relate to inclusivity, power asymmetries, type of
engagement, and limited use of the new knowledge produced. To address these challenges we
explored how existing social theories could be used to improve emerging TDR practices. We
investigated some of better-known theories related to deliberative participation, power,
empowerment, and social capital. Combining insights from Habermas, Foucault, Freire, and
Putnam with evaluation criteria for TDR regarding relevance, credibility, legitimacy, and
effectiveness, we developed a TDR quality assessment framework. This framework was tested
by analysing five sustainability science projects, each of which engaged both researchers and
other stakeholders in knowledge production. The case studies focused on natural resource
management and sustainability governance at national (Indonesia, Canada and Peru) and global
(international) scales. The data were collected by document analyses, interactive workshops,
and semi-structured stakeholder interviews and analysed using the abovementioned framework.
Findings indicate that integrating existing social theories in applied theoretical frameworks can
help make TDR more effective by offering more nuanced, in-depth tools to plan research
projects, to assess research processes, and to analyse research findings. We describe the
development and assessment of the integrated theoretical framework and discuss associations
between different types of knowledge production and changes in policy and practice. This new
approach has a great potential to improve sustainability research in the Anthropocene, by
increasing our understanding of social-ecological interactions and how to address knowledgeto-action gaps.

Speed talk:

Participatory and Collaborative Digital Mapping to Enhance Community
Resilience to Natural Disasters
Wei Liu
International Institute for Applied Systems Analysis (IIASA), Laxenburg, Austria
Human and Environment Linkage Programme, Beijing, China

Critical knowledge gaps seriously hinder efforts for building disaster risk reduction and
resilience at all levels, especially in disaster-prone least developing countries. Information
deficiency is most serious at local levels, especially in terms of spatial information on risk,
resources and capacities of communities. To tackle this challenge, we propose a general
methodological approach that combines community-based participatory mapping processes,
one that has been widely used by governments and non-government organizations in the fields
of natural resources management, disaster risk reduction and rural development, with emerging
collaborative digital mapping techniques. The new digital community maps are richer in
content, more accurate, and easier to update and share than those produced using conventional
Vulnerability and Capacity Assessments (VCAs), a variant of Participatory Rural Appraisal
(PRA) that is widely used by various government and non-government organizations. We
demonstrate the value and potential of this general participatory and collaborative digital
mapping approach with cases in the flood-prone lower Karnali River basin in Western Nepal
and in Southwest China mountains, a global biodiversity hotspot and also an earthquake and
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landslide hotspot. The process engaged a wide range of stakeholders and citizens to generate
geographic information on resources, capacities and flood risks of pilot communities based on
their local needs. This approach, as an inclusive form of knowledge co-production, can make
important contribution to the understanding of disaster risk and thus enhance disaster resilience
of social-ecological systems at all levels.
Speed talk:

Transdisciplinary mixed-methods application to incubate a circular economy
transformation
Tobias Luthe
University of Applied Sciences HTW Chur, Chur, Switzerland
ETH Zurich, Zurich, Switzerland
MonViso Institute, Ostana, Italy

Sustainability transformations generally are transdisciplinary (TD) research processes that
require specific methods aligned by TD frameworks. In this session we firstly present an
overview on the current state of research on what constitutes success in TD research. Secondly
we present and discuss a novel combination of inductive, deductive and abductive logic for
designing a sustainability transformation in the applied case of circular economy development
in mountain regions. Mountain social-ecological systems are at the forefront of indicating
ecological change with direct and indirect impacts on downstream communities. Socioeconomic and ecological changes require a diversification and innovation of the regional
economic system. Often dependent on single economic sectors, such as mining, fishing or
tourism, the transition path towards a circular economy is showcased in this session. In this
process, new synergies between different sectors, product and process design, and governance
are to be developed. In order to incubate such a transition to a mountain circular economy, a
TD process has been applied in an Italian mountain region. We used a mixed methods approach
combining design thinking, participative structural (social) network analysis, and sustainability
impact assessment. We present the application of these methods in a series of workshops and
discuss the outcomes and experiences for incubating sustainability transformations.

Monday, 21 August - Room 26 (50) - 16:50 - 17:30
Methods for assessing human behavior and values
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Therese Lindahl

Speed talk:

Pro-Environmental Behavior and 21st-Century Urbanization in the Global South
Johannes Bettin, Meike Wollni
Georg-August University, Goettingen, Germany

Urbanization entails social dynamics that can exert significant stress on coupled ecological
systems [1]. Pro-environmental behavior (PEB) as an (inverted) indicator of such stress can be
predicted from an emerging psychology of urbanization in the Global North [2]. However, 21stcentury urbanization in the South differs: While modernization and globalization have
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traditionally been entwined with urbanization, now globalization becomes independent of
urbanization, and the modernity encountered in cities diverges from Northern understandings
[3]. Influences of these processes on human motivation (for PEB) are currently evident only in
separate studies or as an aggregate, e.g. within socioecological psychology [4]. This paper
therefore aims at exploring how the ‘urban’ as such determines PEB in Southern, globalized
modernities. Variations of interest are provided by a spatially-explicit survey of 1200 decisionmakers along the rural-urban gradient of Bangalore, India. Whereas feedbacks from ecological
systems to urbanization and other endogeneities are likely, our spatial Durbin model facilitates
econometric isolation of (conditional Granger-) causal effects from urbanization. We augment
standard measures of PEB by manifest agricultural conservation practices (e.g. input use)
relevant to rural Southern contexts. Structural indicators of urbanization, modernization and
globalization are operationalized from e.g. sociological literature [3]. Until the conference and
from [4], we expect results to confirm PEB to be decreasing in urbanization, increasing
inversely U-shaped with modernization and increasing with globalization. References 1.
Cumming GS, Buerkert A, Hoffmann EM, et al. (2014): Implications of agricultural transitions
and urbanization for ecosystem services. Nature 515: 50-57. 2. Sagaert S, Thomas VG, GormanSmith D, et al. (2005): Toward an urban psychology: Research, action, and policy. American
Psychological Association. 3. Chen X & Ren Y (2016): Modernity and Globalization: The Local
and Global Sources of Individualistic and Materialistic Values in Shanghai. Globalizations 13
(1): 16-31. 4. Oishi S (2014): Socioecological Psychology. Annual Review of Psychology 65:
581-609.

Speed talk:

The unquestioned assumption of equivalence in farmer perceptions of weather
and climate change risks
Kieran Findlater
University of British Columbia, Vancouver, Canada

The literature on climate resilience emphasizes that climate-adaptive planning should be
mainstreamed into existing decision-making processes as a matter of risk management best
practice. However, it is often assumed that commercial farmers have done so already, intuitively
treating climate change risks as an equivalent, long-term extension of risks stemming from
weather and climate variability. In fact, there is only tangential evidence that they perceive and
respond to the two categories of risk similarly, and a small but growing number of in-depth case
studies suggests that they do not. This paper seeks to quantitatively test the proposition that
farmers treat the two risks as equivalent. Using a risk ranking exercise in a national survey of
South African commercial grain farmers – a group with the demonstrated incentive, capacity
and willingness to adapt to climate change – we found that weather and climate change were
not perceived similarly. Individual farmers tended to prioritize one over the other, but the risk
that they prioritized varied; nearly identical proportions of farmers selected each risk as a high
priority and not the other. In ordinal regression, the ranks of the two risks were driven by
different demographics, farm characteristics and farming practices. These differences persisted
and were often amplified when we analyzed the distance between the weather and climate
change ranks using multivariate linear regression. The findings suggest that the assumption of
equivalence between weather and climate change risks is inaccurate, at best. This suggests a
major, unrecognized risk communication challenge for climate scientists and policymakers.
Farmers will have difficulty mainstreaming climate change adaptation under risk
communication regimes that presently assume the integration of weather and climate change in
their decision-making. They are therefore less likely than previously thought to respond to
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climate change risks rationally and proactively in transforming their farming practices towards
climate-resilient futures.

Speed talk:

Social values for public nature
Dave Kendal, Alison Farrar, Rebecca Ford
The University of Melbourne, Melbourne, Australia

Land managers tend to talk about the values ‘of’ a landscape – e.g. biodiversity, scenic views.
However, social researchers, the general public (and politicians) are more likely to conceive of
values as a property of people – guiding principles in their lives. Tools are needed that bridge
these understandings to help managers understand how different kinds of nature are important
to people. A psychometric Valued Attributes of Landscape Scale (VALS) was developed to
measure six independent values for nature: Natural, Social, Cultural, Experiential, Productive
and Recreational setting attributes. Through six empirical studies, these valued attributes have
been explored across a variety of landscape contexts (natural areas of public land, urban green
space, waterways and protected areas) with more than 3,000 members of the general public. All
valued attribute dimensions were important to people in all contexts. While some valued
attributes (e.g. Natural and Productive) are well captured in policy documents, others such as
Experiential and Social are often absent. Little variation in valued attributes was observed by
geography (e.g. there was no significant variation between urban and rural people), but values
can vary by people’s interest in nature. Structural equation models show that valued attributes
are a useful predictor of a variety of other concepts such as preference (how much people like
landscapes) and acceptability of management actions. We conclude that the concept of valued
attributes is useful for linking theoretical understandings of people's environmental values to
land manager understanding of values, in a way that is useful for the policy, planning and
management of natural resources and urban green spaces.

Speed talk:

Exploring tools to promote pro-environmental behaviour: Can behavioural
insights from psychology and behavioural economics be utilized to increase the
recycling of food waste in Hökarängen, Sweden?
Noah Linder 1, Therese Lindahl 2, Sara borgström 3
1

University of Gävle, Gävle, Sweden
Beijer Institute of Ecological Economics, Royal Swedish Academy of Sciences, Stockholm, Sweden
3
KTH Royal Institute of Technology, Stockholm, Sweden
2

"Human behaviour need to change in order to avoid potentially catastrophic global
environmental changes, thus promoting pro-environmental behaviour amongst individuals is
one of today’s greatest challenges. This thesis presents a methodological framework for
developing and designing implementations to promote pro-environmental behaviour, using
behaviour insights from psychology and behavioural economics, mainly by combining theories
from nudging and social marketing. The method was tested on a case study in Hökarängen, - a
suburb of Stockholm (Sweden) and was used to design an information hand-out aimed at
encouraging the pro-environmental behaviour of recycling food waste. The effect of the
implementation was then tested through a natural field experiment and evaluated using a
difference-in-difference analysis. The results indicate a significant increase in food waste
collected and a significant decrease in unsorted household waste compared to a control group
in the research area. This study provides a promising methodological framework for fostering
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behavioural transformation: and contributes to advancing the scientific fields of green-nudges
and social marketing to nurture pro-environmental behaviour. Insights from this study could be
used to guide development of policy tools to help Stockholm and Sweden reach environmental
policy goals." Keywords Pro-environmental behaviour, Behavioural transformation, Nudging,
Social Marketing, Food waste recycling
Speed talk:

Uncovering the drivers of landscape change, using ComMod to elicit shifting
cultivation livelihood strategies.
Swen Bos 1, Jaboury Ghazoul 1, Valery Gond 2, Johan Oszwald 3, Wil de Jong 4, Tobias Schmid 1,
Claude Garcia 1, 2
1

Forest Management and Development Group (FORDEV) - ETH Zurich, Zurich, Switzerland
French Agricultural Research Centre for International Development (CIRAD, Montpellier, France
3
Université Rennes 2, Rennes, France
4
Center for Integrated Area Studies (CIAS) - Kyoto University, Kyoto, Japan
2

To foster the resilience of tropical landscapes, we need to understand the agents of change, the
stakeholders potentially tipping the system from one state into the next. This forces us to
confront the basic question ‘Why do people take the decisions they take?’ However, finding the
answers is nearly as hard as creating the conditions for the question to be properly posed, as
complacency bias and the gap between narrative and behaviour could easily lead to skewed
results. To work around this issue we used a trans-disciplinary approach called Companion
Modelling. This method facilitates the construction of an interactive model, a game, together
with the stakeholders. We then used this model to uncover the drivers of change in Karbi
Anglong, in North-East India The Karbi tribe have traditionally been practicing Jhum, or
shifting cultivation, to meet subsistence needs, and their rights to use the communal forests are
protected by the constitution of India. However, the forested hills also provide a refuge for the
wildlife of the adjacent Kaziranga National Park, a UNESCO world heritage site. This wetland
system floods every monsoon, forcing the animals out of the park and into the Karbi hills.
Changes in landscape management by the farmers can have serious implications for
conservation. The Jhum farmers have become more aware of alternative development strategies,
and might be approaching a tipping point, moving away from traditional subsistence farming
and forest dependency, and towards permanent plantations of tea, rubber and bamboo. To set
the scene for asking the key question we build a model of the Jhum system, and the resource
allocation decisions farmers face when setting out their livelihood strategies. The game puts the
farmers in a position that elicits decision making, while it also creates a platform for discussing
their strategies, motivations, results and wider implications.

Monday, 21 August - C3 (180) - 16:50 - 17:30
Multiple and mixed method approaches
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Peter Søgaard Jørgensen

Speed talk:
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Using mixed methods and epistemologies to understand and strengthen coastal
community resilience to harmful algal blooms
Stacia Dreyer 1, Edward Allison 1, 2
1
2

School of Marine and Environmental Affairs, University of Washington, Seattle, United States
Center for Health And the Global Environment, University of Washington, Seattle, United States

Harmful algal blooms present a unique opportunity to understand and strengthen coastal
community resilience. Large blooms may be viewed as natural disasters, sometimes in need of
emergency management. The 2015 US west coast harmful algal bloom (HAB) event was the
largest documented bloom of its kind. Starting in May 2015, a massive bloom of marine diatoms
in the genus Pseudo-nitzschia occurred from central California to British Columbia, resulting
in significant impacts to coastal resources and marine life. Due to human health risks associated
with eating contaminated shellfish, the most serious risk being amnesic shellfish poisoning
(ASP), California, Oregon, and Washington decided to close the Dungeness crab and razor clam
harvest for either part or all of the season. The economic, social, and cultural impacts of these
closures are not yet well understood; however, it is assumed that the severity of impacts
following a HAB event will depend on the resilience of coastal communities to these episodic
natural disasters. We take a mixed methods and mixed epistemological approach to better
understand these impacts and coastal community resilience. As these communities include both
tribal and non-tribal communities, epistemological pluralism with culturally sensitive methods
was needed. We discuss the benefits and challenges of this approach and discuss results of our
research within a socio-ecological framework.

Speed talk:

Using System of Systems Engineering to develop a conceptual & methodological
Water-Energy-Food Nexus framework
Fabian Heitmann, Claudia Pahl-Wostl, Stefanie Engel
Institute of Environmental Systems Research, Osnabrueck University, Osnabrueck, Germany

The WEF-Nexus describes an innovative research field that fosters multi-sectoral analysis of
water, energy, and food issues. Various conceptual WEF-Nexus frameworks have been
developed. These frameworks have been developed ad-hoc without using a systematic method.
We aim at presenting an innovative method based on System of Systems (SoS) Engineering for
systematically developing a conceptual and methodological WEF-Nexus framework. Up to now
SoS Engineering has predominantly been used for human-technology systems. Its potential with
respect to human-technology-environment systems is yet untapped, By adapting and using SoS
Engineering as a meta-method for an enhanced understanding of the WEF-Nexus, this research
contributes towards finding a generally accepted conceptual and methodological WEF-Nexus
framework based on SoS Engineering literature. SoS Engineering addresses the need for
applying system engineering methods to understand and design SoS. SoS Engineering
guidelines have to be adapted to guide the development of a conceptual and methodological
WEF-Nexus framework. A combination of methods addressing social and ecological issues can
contribute to support interdisciplinary approaches in WEF-Nexus studies. This is embedded in
the structure of SoS Engineering. The framework is structured as an iterative process. Step 1
describes the input variables of the system such as information on social, ecological, and
technical elements. By using Participatory Modelling, step 2 differentiates between types of
requirements such as institutions, operational concepts, or technical or green infrastructure,
which have to be taken into account to achieve the overall objective of the assessed system. In
step 3, functional organization analysis is applied. This results in a model of the overall system
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structure, processes and functions. Step 4 describes the system evaluation, including cost
analysis, risk analysis, interface analysis and data analysis. Step 5 synthesizes steps 1-4.
Management plans for designing or redesigning real systems are developed. Physical
architectures, processes and interfaces are defined. Step 6 summarizes the overall process.

Speed talk:

Implementing adaptive governance to better understand socio-ecological systems:
Opportunities and challenges
Sandra J. Velarde 1, Tim Barnard 1, Peter Edwards 1, Anita Wreford 1, Tina Porou 2, Duncan
Harrison 1, Pia Pohatu 3, Tui Warmenhoven 3
1

Scion (New Zealand Forest Research Institute Ltd), Rotorua, New Zealand
Poipoia Ltd, Turangi, New Zealand
3
He Oranga mo Nga Uri Tuku Iho Trust, Ruatorea, New Zealand
2

Restoring socio-ecological systems requires long term solutions. However, short term and
conflicting priorities and interests of actors hamper this process. We reflect on the opportunities
and challenges of applying a multi-method adaptive governance (AG) approach for long term
socio-ecological transformation in a highly vulnerable environment. In New Zealand, the
Waiapu River is of great cultural and spiritual significance to the indigenous people of Ngāti
Porou. For more than a century, the Catchment and the people who depend on its resources have
been subjected to a series of significant environmental, social and economic shocks leaving it
one of the poorest communities in the country. The government has formally committed to a
historic 100-year partnership to restore the Catchment with Ngāti Porou under a Memorandum
of Understanding (MoU) with the aspirational aim of ‘healthy land, healthy rivers, healthy
people’. Through a 3-year action research project, we aim to ignite and accelerate positive socioecological transformations that will contribute to the long term restoration of the Waiapu
Catchment. Our multi-methods approach includes: a) Understanding of the problem through
sustainable livelihoods approach (DFID) and social network analysis, to identify key actors’
strengths, network overlaps and gaps where collaboration is needed. b) Implementing AG
principles for transformational change and assessing progress. c) Role-playing simulation
games among the key MoU partners to increase understanding of the different perspectives and
challenges that each actor faces in restoring the catchment. d) Co-developing indicators of
catchment restoration, guided by the 100-year MoU aspirations. e) Following a reflexive
process throughout the action research project. We offer a mid-term reflection from the AG
research project with the aim of long term transformation in a vulnerable catchment area. The
methods can be adapted to any socio-ecological system where complex socio-cultural and
environmental problems need to be addressed.

Speed talk:

Towards better circular economy and related methods on study of
interrelationships among sustainability, food systems and diet through system
thinking
Tianchu Lu, Anthony Halog
School of Earth and Environmental Sciences, the University of Queensland, Brisbane, Australia

This paper focuses on the theoretical basis and robustness of existing approaches of methods of
circular economy, life cycle assessment (LCA) and system dynamics, focusing on
interrelationships among environmental sustainability, food systems and human diet. The

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
purpose of this paper is to critically evaluate the current methods and concepts related to the
sustainability-food systems-diet interrelationships, and contribute to methodological
development of the current methods. This paper contributes to methodological and theoretical
development in the transdisciplinary research for the interrelationships among sustainability,
food systems and human diet in the Anthropocene. This paper emphasises the complexity of
links and feedback within the larger socio-ecological system consisting of sustainability, food
systems and diet. Moreover, this study attempts to devise more holistic practices and methods
through rethinking and applying systems thinking approach. By a systematic review of existing
studies, the paper examines and interprets a set of existing quantitative and conceptual methods
of and related to circular economy, LCA and system dynamics focusing on the sustainabilityfood systems-diet interrelationships, to investigate two questions. First, the theoretical and
philosophical basis for links between economic and ecological components in the common
integrative tools and models used in sustainability decision-making in food systems. Second,
the robustness of present-day models for analyses involving societal drivers of change,
environmental impacts, resource consumption, and economic measures. Then, through metaanalysis and further synthesis, this study identifies the weaknesses and strengths of current
approaches related to the sustainability-food systems-diet interrelationships, and provide
possible directions of meaningfully combine or couple different systemic approaches
methodologically. It requires using concepts and methods from systems thinking and analysis,
scientific understanding of processes of social-ecological system change, and so on. This paper
is expected to feed into future system analysis and modelling of interrelationship among
environmental sustainability, food systems and human diet and health.

Speed talk:

Evaluating and learning from different approaches to develop adaptation
pathways
Saskia Werners 1, Suruchi Bhadwal / Eddy Moors 2, James Butler / Russell Wise 5, Giovanna
Gioli 2, Craig Hutton 4, Dian Spear / Mary Thompson-Hall 3, Edmond Totin / Chandni Singh 3,
Katharine Vincent 4
1

Wageningen University and Research, Wageningen, Netherlands
HI-AWARE Project (ICIMOD - Nepal, TERI - India, Wageningen University and Research - the
Netherlands), Kathmandu, Nepal
3
ASSAR Project (University of Cape Town - South Africa, ICRISAT - Mali, IIHS - India, International
START Secretariat - United States), Cape Town, South Africa
4
DECCMA Project (University of Southampton - United Kingdom, Kulima Integrated Development
Solutions (Pty) Ltd - South Africa), Southampton, United Kingdom
5
CSIRO, Brisbane, Australia
2

Sustainability under global change calls for a shift from preserving natural resources for future
generations to managing change and generating desirable pathways for societal development.
In the context of adaptation to climate change, adaptation pathways are proposed as a promising
decision-focused approach to incorporate flexibility and account for future uncertainties.
Adaptation pathways sequence measures over time and allow for progressive implementation
depending on how the future unfolds, on the development of knowledge and on stakeholder
inputs and priorities. Other potentials are the ability to identify ‘no or low regrets’ interventions,
and to avoid lock-in, threshold effects and mal-adaptive consequences. Different research
groups and projects are experimenting with the development of adaptation pathways. As yet,
there has been no systematic attempt to analyse different approaches to adaptation pathway
development. In this paper we evaluate the utility of approaches to adaptation pathways applied
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in different contexts, at different scales, and with different target audiences. This is based on
the experiences of four projects within the Collaborative Adaptation Research Initiative in
Africa and Asia (CARIAA) Programme. We aim to deliver evidence-based and contextsensitive Guiding Principles for developing adaptation pathways. We offer a framework for
structured learning about the strengths and weaknesses of different approaches to inform longterm adaptation planning and practice. We will present cases of pathway development, which
range (i) in approach from community-based to expert-driven, (ii) in purpose from adaptation
policy to capacity building at the community level, and (iii) in directionality from incremental
to transformational change.

Speed talk:

Venice Ventures: modeling social-ecological co-evolution for resilience
Laura Elsler 1, 2, James Watson 1, Sonia Silvestri 3
1

Stockholm Resilience Center, Stockholm University, Stockholm, Sweden
University of Graz, Graz, Austria
3
Duke Nicholas School of the Environment, Durham, United States
2

Deteriorated landscapes are being restored but face tremendous environmental change.
Understanding of processes that determine management and governance of coupled humanenvironmental systems and how they influence adaptive capacity is limited. However, the
trajectories of co-evolution of the system and thus the capacity to adapt cannot be determined
by regarding social and ecological variables in segregation. In this paper we look at how the
interplay between social and ecological mechanisms shapes responses and changes adaptation
to environmental change. In the time evolution we employ a simple utility maximization
approach and contrast it to the results considering social interaction. The simulations are based
on a model parameterized in the social-ecological system of the Venice lagoon; constituting a
major synthesis of existing social-institutional and bio-geomorphological data from the Venice
lagoon. Under three different sea level rise scenarios the model shows that a majority of cases
social interaction is welfare-improving. The results provide a basis for understanding that
adaptive capacity increases with regarding other relevant actors involved in adaptation ventures.
Shared knowledge about the processes and efficiencies of interventions enhances adaptive
capacity to withstand environmental change.

Monday, 21 August - Room 23 (30) - 16:50 - 17:30
Governance, Law and Resilience
Cross-cutting perspectives on resilience
Chair/s: Claudia Ituarte-Lima

Speed talk:

Transboundary Law for Social-Ecological Resilience?
Brita Bohman
Stockholm University, Law Department, Stockholm, Sweden

The theories on social-ecological resilience provide important tools for understanding and
developing governance of complex environmental problems with non-linear response
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(resilience governance). Hence, these theories can be a useful in assessing how environmental
law shall be designed to address such challenges. Based in a recent PhD study on the governance
of the Baltic Sea eutrophication, this paper aims to discuss certain methodological issues and
some results seen in how theories on social-ecological resilience can be integrated into a legal
context. The paper identifies four main themes or features for resilience governance: Adaptivity
and flexibility; Polycentric, multi-layered governance, diversity and redundancy; Stakeholder
participation; Controlling slow variables. All themes will not be addressed, but they are use as
a foundation for discussing how and to what extent law can reflect such features in relation to
the purpose of contributing to, or providing for, social-ecological resilience. The aim is
furthermore to address both the potential and the obstacles that can be identified in the
connection between these different scientific fields. General conclusions in the mentioned study
are that legal instruments can be constructed so as to provide for such resilience features.
However, law is based in a number of general principles connected to the rule of law and the
function of law as a foundation for stability in the society. In the specific case of the Baltic Sea,
the legal structure do provide a governance structure for social-ecological resilience, but the
resilience features reflected in law do not always appear as far-reaching as suggested by
resilience theories, much due to the legal principles. It is however because of these principles
that law can push for governance measures that might not have been accomplished otherwise.
This, in the larger perspective, includes creating requirements that steer human activities away
from critical thresholds.
Speed talk:

Transformation of international water law - from predictability to flexibility
Julie G. Howden
Bergen University, Bergen, Norway

Water, our most important natural resource, is facing severe challenges due to climate change
and increased temperatures. To secure our supply of clean and sufficient freshwater,
watercourses must be managed in a manner that creates resilience and sustainability, while also
maintaining stability in States’ water supply and legal arrangements. This is especially
demanding in international watercourses, where a number of riparian States cooperate over the
utilization of the same resource, and the cooperation is built on trust and legal stability. This
paper will examine the challenge in merging law and resilience thinking due to law’s backbone
of predictability and stability, and the need for flexibility and adaptability that is nested in the
resilience concept. A main question in the paper is thus whether resilient and legally sustainable
cooperation over an international watercourse would require a transformation of traditional
international water law, from stability and legal predictability towards adaptability and legal
flexibility. A trigger for such transformation can be to employ a human rights approach to
international water management, by focusing on the human rights principle of participation
through river basin organizations and non-governmental organizations. A legal system that
invites public participation at all stages would bring modifications to the structure of
negotiation, decision-making and management of international watercourses; create new
dialogues on a transboundary level; and change the role of the State from solitary actor to
participant in transboundary resource management. Such changes would be sufficiently
substantive to be labelled as a fundamentally new system, and thus a transformation of
international water law.
Speed talk:
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Transforming Fisheries Governance Through the Social License: A Case Study of
a Northern Shrimp Fishery System in Newfoundland, Canada
Evan Andrews, Graham Epstein, Derek Armitage
University of Waterloo, Waterloo, Canada

In this paper, we examine the perceptions of resource users and fishing industry leaders about
the governance of a Newfoundland fishery system prone to rapid changes. Specifically, we
reflect on the notion of social license as a pathway for transforming governance and building a
more resilient and sustainable fishery system. Globally, fishery systems under rapid changes
experience discontinuous and abrupt shifts to social-ecological feedbacks. One such shift
involves a redistribution of the interests and demands of resource users in the system. Under
these conditions, decision-making can be reactive and fraught with normative uncertainty.
Transforming fisheries governance requires an understanding of how decision-makers can
renew their social license (i.e., credibility and legitimacy conferred to decision-making
processes by the public) in a context of rapidly changing stocks. Since the 1990’s Atlantic cod
collapse and shift to a Northern Shrimp (Pandalus borealis) fishery system, rapid changes to
stocks have triggered new rules to support the sustainability of stocks while attempting to
accommodate a broad range of interests. In this context, harvesting rules for Northern shrimp
have been notoriously contentious. Considering the social license, in this case, has the potential
increase system durability, include broader acceptance into decisions, and build trust in
decision-making processes. Studying the social license, however, is an underrepresented
empirical area of sustainability and resilience literatures. To understand the role of social
licence, we used a mixed method approach including surveys and key informant interviews with
resource users and fishing industry leaders in a Newfoundland shrimp fishery. We show that
decision-makers can incorporate the social license in decision-making processes by regularly
engaging fishers in rule development (e.g., co-producing knowledge about fish stocks and
engaging resource users in quota-setting). Furthermore, we make recommendations for
addressing the political barriers for transforming governance toward enhancing resilience and
sustainability.

Speed talk:

Actors’ strategies in an ecology of games: the case of water management in Brazil
Maria Mancilla Garcia, Örjan Bodin
Stockholm Resilience Centre, Stockholm, Sweden

Current environmental governance is characterized by its fragmented character, a multiplicity
of venues overlap and compete to capture actors’ commitments across administrative
boundaries. The resuscitated Ecology of Games framework has called attention to this reality
and particularly to the intertwined character of different venues. Departing from the Ecology of
Games framework, this paper seeks to explore how actors put forward strategies through
investing their engagement (or lack thereof) across different decision-making venues for water
management and use. The paper empirically focuses on the case of the Paraiba do Sul river in
Brazil. Besides basin-level institutional arrangements, in Brazil, the federal and state
administrations set up their own participatory councils for water resources management. All
these instances have decision-making power. This builds up to a complex institutional web
leading to a situation where various actors are confronted with the challenge of deciding where
they should engage, how, and potentially in alliance with whom, to implement stewardship
strategies. The paper methodologically departs from a multilevel network modelling approach
where actors’ engagement in different venues are captured as actor-venue links, and where
actors’ collaborations with other actors are captured by actor-to-actor links. By drawing on
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extensive semi-structured interviews with these actors, the paper explores actors’ intentions and
rationales behind their strategic choices in terms of where to engage, and together with whom.
Preliminary findings indicate that actors skillful in maneuvering this Ecology of Games have
indeed been able to exert influence in decision-making processes that seemingly go above and
beyond what could be expected given their more ‘traditional’ capacities in terms of available
funding and formal authority. Hence, this presents an opportunity for traditionally less powerful
actors, like indigenous groups, to excert influence in decison-making. However, this doubleedged sword could also reduce influence if actors’ are not skillful in navigating complex
multivenue settings.

Monday, 21 August - C4 (125) - 16:50 - 17:30
Cross-scale learning for transformations
Social-ecological transformations for sustainability
Chair/s: Victoria Bignet

Speed talk:

Community based cooperatives as actors of social-ecological transformation.
Susanne Elsen 1, giorgos Gritzas 2
1
2

Free University of Bolzano, Bressanone, Italy
University of Thessaloniki, Thessaloniki, Greece

A core principle and aim as well as the strategic base of eco-social transformation are the
capabilities of citizens to act collectively. The comprehensive ability to associate, cooperate and
create self-organized solutions have been systematically unlearned during the historical process
of the division of labour and the functional differentiation of systems and roles in modern
societies. The ability for collective action, the management of common pool resources, selforganization and the development of a strong civil society seem to be the most challenging
assignments of eco-social transformation. Since several years the cooperative idea is relieving
a renaissance. In the course of the multiple crises as well as in search for approaches to satisfy
new societal needs and solve social problems, alternatives in nearly all societal sectors are
required. Community based cooperatives have been solutions in times of economic crises since
the middle of the 19th century in many world regions. This contribution will illustrate the fact,
that cooperatives are not only historical emergency solutions, but models for the eco-social
transformation of economy and society. They are also learning places for lived democracy and
civil society. The interdependencies of civil society and cooperatives and their relevance for
societal innovation will be carved out.
Speed talk:

Making a place for emotion
Yiheyis Maru 1, Deborah O'Connell 2, Nicky Grigg 2
1
2

CSIRO Land & Water, ALICE SPRINGS, Australia
CSIRO, Canberra, Australia

We reflect upon an area of resilience assessment that we wish to develop further in future work.
It is based on our preliminary experiences in applying a Resilience, Adaptation Pathways and
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Transformation Assessment (RAPTA) framework to the design of sustainable development
projects in Ethiopia. The framework, like many other frameworks for development intervention,
privileges logical thinking, and reflects an implicit assumption that logic is the only sound
means to achieving high-level goals. We know, however, that change doesn’t flow from logic
alone; emotions and relationships move people to change. In Ethiopia, the concept ‘resilience’
itself holds tremendous emotion behind it; it is core to a sense of identity and is not simply a
technical term. Similarly, transformational change in currently undesirable social-ecological
systems requires courage and leadership that connects with emotions. If we try to make these
concepts sterile of emotion we are losing an opportunity to engage a powerful force for good.
It is awkward territory for researchers because emotions are primarily private and very contextdependent. Emotional expression in one context may be inappropriate in another, making it
difficult to document and work with. Furthermore, emotional expression opens the potential for
manipulation and could make stakeholders more vulnerable. For these reasons we wish to
devote more attention to developing effective, ethical ways to include emotional expression in
stakeholder engagement processes in RAPTA. We aspire to learn how to listen to and reflect
the emotions that inspire stakeholders to set out along an adaptive pathway better prepared for
an uncertain future. We will discuss the potential approaches for doing so, as well as means to
evaluate the effectiveness of such approaches.

Speed talk:

A learning lens on steering deliberate sustainability transformations
Johannes Halbe 1, Claudia Pahl-Wostl 1, Geeske Scholz 1, Hannes Thomsen 1, Joanne Vinke-de
Kruijf 1, Uwe Schneidewind 2
1
2

Institute of Environmental Systems Research University of Osnabrueck, Osnabrueck, Germany
Wuppertal Institute for Climate, Environment and Energy, Wuppertal, Germany

Sustainability transformations require broad societal change comprising individual behavior,
collective action and institutions. These processes of change can be conceptualized as learning
processes at several societal levels (i.e., the individual, group, organizational and policy levels).
A learning lens supports deliberate action by translating broad societal challenges in specific
learning objects (what has to change?), learning subjects (who has to change?) and supportive
learning factors (how can we deliberately facilitate transformations?). Several scholars have
applied such a learning perspective to the management and governance of social-ecological
systems as well as socio-technical systems. However, a comprehensive and systematic review
of multi-level learning in sustainability transformations is currently lacking. This contribution
presents a conceptualizion of learning in sustainability transformations based on a systematic
review of socio-ecological and socio-technical systems literature. The systematic review
comprises (1) the development of a conceptual framework of multi-level learning in
sustainability transformations, and, based upon this framework and a review of the empirical
literature, (2) an analysis of supportive and impeding factors of learning. The systematic review
resulted in a list of factors for each learning level, comprising the individual (22 factors), group
(44), organizational (54) and policy (64) learning levels. A distinction was made between
endogenous factors that can be actively provided by stakeholders and exogenous factors that
cannot be influenced. Several factors comply across learning levels and thus have the potential
to play a central role in facilitating broad sustainability transformations. Compliant factors
include a crisis, the choice of a motivating topic for experimental and collaborative processes,
an experimental approach, purposeful process design as well as physical resources, information
and knowledge. The proposed factor list can act as a reference for the design of deliberate
transformations and future empirical work on learning in transformation processes.
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Speed talk:

Can multi-level social learning trigger institutional transformation? Evidence
from coastal Bangladesh
Emdad Haque, Mahed Choudhury
Natural Resources Institute, University of Manitoba, Winnipeg, Canada

The present study is grounded on the work of a volume on Resilience and development:
mobilizing for transformation (2016) by the Ecology and Society journal, based upon the key
presentations in the Third International Conference on “resilience and development: mobilizing
for transformation” (2004). One key question this article raises is: how a model of
transformation can integrate both agency and structure? In our paper, we explore this question
and draw insights from structuration theory, institutional change theory, and social learning
literature. By transformation, we mean institutional dimension of it because institutions take
into account of both agency and structure and look into the transformation of disaster
management institutions in Bangladesh as an empirical case. Specifically, we focus on social
learning at multiple scales and consider it as a driver of institutional transformation or transition.
We take a longitudinal approach and examine how learning over time facilitated transformation
of disaster management institutions and consequently, in building resilience of coastal
community to cyclone hazards and associated risks. By applying a qualitative approach, we
collected both primary field data from community members and analyzed secondary policy data
from. Our findings reveal that in the past institutional measures were insufficient to reduce
disaster loss substantially and to enhance resilience as it did not take into account of community
peoples’ embedded practices, social and cultural norms and values. For instance, rate of
compliance with evacuation order and taking refuge at cyclone shelters were relatively poor.
Learning from mistakes of past institutional measures and translating them into feasible actions
in recent years have resulted in a paradigm shift (i.e. transformation) in disaster management in
Bangladesh. Our findings highlight necessity of further research on learning as it integrates and
is likely to transform both institutional measures and actual individual level practices for
building resilience.

Tuesday, 22 August - Floor 2 - 08:20 - 19:00
Patterns of the biosphere
Art session
”The biosphere is the thin outer layer of this planet in which life exists. We humans are part of
the biosphere and completely dependent on the air, the oceans, the forests and all other ecological
systems in order to survive and thrive.” This is the overarching message for this exhibition where
contemporary Swedish artists have interpreted key concepts and insights from the
transdisciplinary research of the Beijer Institute of the Royal Swedish Academy of Sciences.
Created together with Swedish interior design company Svenskt Tenn, whose profit goes to
supporting research, the exhibition consists of four illustrations and the centrepiece is the
transformation Josef Frank’s classic cabinet into a sculpture interpreting the adaptive cycle
model.
By Eric Ericson, Jesper Waldersten, Liselotte Watkins, Stina Wirsén and Guringo design studio.
With Svenskt Tenn and the Beijer Institute of Ecological Economics.
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Tuesday, 22 August - Floor 2 - 08:20 - 19:00
In between Som’ Town
Art session
Rising tensions around migration globally is placing increasing stress on refugees and other
migrants living abroad, as well as the communities they support through remittance. Yet in
between the mid-day shadow of high-rise apartment buildings and the flickering glow of worn
out florescent strip-lights, Somali Town has become a rallying point. An informal sanctuary of
the African diaspora, gathered on the southern tip of a continent. An unexpected home to those
fleeing xenophobia, resource wars, failed states and collapsing ecosystems. Those beginning to
re-establish a new-normal. The mixed media collection of photography and film explores Som’
Town, using food as an entry point for an exploration into memory, migration and resilience
By Luke Metelerkamp, Steve McDonald and Jules Mecer

Tuesday, 22 August - Floor 2 - 08:20 - 19:00
Picturing Resilience in Foodways: Northern Ethiopia
Art session
Ethiopia is associated with devastating famine and food insecurity, and at the same time, its
traditional food-ways (the way people grow, process, sell and eat food) are complex connected
knowledge environments. Markets are the central nodes of these food-ways. They reinforce
social connectivity, link rural and urban networks and in this way foster aspects of social
resilience. Markets also distribute seasonal food and provide culturally relevant food for religious
occasions, strengthening cultural practices. As Ethiopia rapidly modernizes, and supermarkets
link to global food chains, the ways of being embodied in these ‘vernacular’ food-ways are being
reconfigured.
By Gwendolyn Meyer

Tuesday, 22 August - M1, Floor 4 - 08:20 - 19:00
Radical Ocean Futures
Art session
Sometimes science fiction can attract attention where scientific papers fall short. Stockholm
Resilience Centre staff member Andrew Merrie commissioned conceptual artist Simon
Stålenhag to bring a set of scenarios about the future oceans to life. Stålenhag came up with four
eerie and thought-provoking images. Two of the scenarios represent more utopian visions of the
future, the other two are more dystopian. They are written as speculative fiction in different,
engaging narrative styles: a travel magazine article, an obituary, the transcript of a “TED”-like
talk, and a series of recovered journal entries. K. La Luna is the talented musical alter ego of Dr.
Kaitlyn Rathwell, herself a sustainability scientist. K. La Luna created original musical
interpretations for each of the stories about our future oceans. The collaboration with Stålenhag
is part of an ongoing science-communications project called ‘Radical Ocean Futures.’ The
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project was financed through a science communications grant from The Swedish Research
Council Formas and has received extensive attention in various media.
By Andrew Merrie, Simon Stålenhag and K. La Luna

Tuesday, 22 August - M1, Floor 4 - 08:20 - 19:00
Nature / Society / Economy
Art session
This biosphere sculpture installation was inspired by a workshop at the SARAS Institute in
Uruguay. In a group discussing icons in art and science, Stockholm Resilience Centre’s scientific
director Carl Folke drew a diagram on a board depicting how nature can survive even if the
economy and our societies collapse. But if our ecosystems, biodiversity and the climate as we
know it collapses, then everything falls apart. The social and economic systems we have built
cannot exist independently from the environment. Therefore, in a conflict between these three,
nature must always come first.
By Tone Bjordam

Tuesday, 22 August - Floor 5 - 08:20 - 19:00
Reflections – on people and the biosphere
Art session
Swedish Art Director Lars Hall has taken photos from the very same spot on the island Grillskäret
in the Baltic Sea over a period of 30 years. Three decades of persistence is documented here
through the pictures, reflecting diverse impressions and a changing environment. The exhibition
presents a selection of these images together with texts by Stockholm Resilience Centre’s
scientific director Carl Folke. Art photography, science and music quotes reinforce each other
and reflect resilience – the capacity to live, persist and develop with changing conditions in a
globally intertwined world of humans, societies and nature. This exhibition offers a truly
reflective and beautiful way to re-connect to the biosphere and engage with the science of
resilience. Carl Folke will give a guided tour of the exhibition Tuesday and Wednesday at 13.00
during the conference.
By Lars Hall and Carl Folke

Tuesday, 22 August - - 08:20 - 19:00
Studios
Pop-up event
These studios will provide you with a chance to move and step out of the conference mode,
especially that of sitting. Take a few minutes to be good to yourself – it is worth it!
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Tuesday, 22 August - Floor 3, LANDING - 08:20 - 19:00
Craft corner
Pop-up event
The craft corner will provide a comfortable space where you can sit down and take a break from
the sessions, engage in some handicraft, and have informal talks with peers. Material and
instructions for crocheting “granny squares” will be provided for those keen to use their hands.
At the end of the conference Katja and Marika will collect the squares in the aim of creating a
quilt – a physical reminder of those moments and the conference.
With Katja Malmborg & Marika Haeggman

Tuesday, 22 August - A1 (1350) - 08:30 - 09:30
Resilience science, creativity and art in turbulent times
Chair/s: Line Gordon, Associate Professor, Deputy director and Deputy science director,
Stockholm Resilience Centre
In this session, we explore the role of resilience science and the arts for creating new
opportunities in response to current turbulent events in the world. Our keynote presenters have
worked with art to explore resilience, and how biosphere stewardship can help build resilience
in a post-conflict region.
Presenter 1: Marten Scheffer, Professor, Aquatic Ecology and Water Quality Management
group, Wageningen University and the South American Institute for Resilience and
Sustainability Studies’ SARAS
Presenter 2:Tone Bjordam, Norweigan artist working with projects related to nature, perception
and ecology
Presenter 3: Brigitte Baptiste, General Director of the Alexander von Humboldt Biological
Resources Research Institute, Colombia

Tuesday, 22 August - A1 (1350) - 09:45 - 10:30
Transformations theme plenary II: Where are transformations currently
happening - problems and promises
Chair/s: Kate Brown, Professor, University of Exeter, UK
Speaker:
Karen O'Brien, Professor, Department of Sociology and Human Geography at the University of
Oslo, Norway

Tuesday, 22 August - C1/C2 (250) - 09:45 - 10:30
Approaches theme plenary II: Novel methods for studying human
behaviour and its interrelations with the environment
Chair/s: Therese Lindahl, The Beijer Institute of Ecological Economics
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Speakers:
Beth Fulton, Principal Research Scientist, CSIRO Oceans and Atmosphere research . Capturing
Pans Complexio – modelling humans
Suzy Moat, Associate Professor of Behavioural Science at Warwick Business School Quantifying the impact of scenic environments on human wellbeing

Tuesday, 22 August - C4 (125) - 09:45 - 10:30
Connectivity theme plenary II: Cross-scale interactions in the
Anthropocene
Chair/s: Peter Søgaard Jørgensen, The Beijer Institute of Ecological Economics
Speakers:
Daniel Moran, Postdoctoral Researcher, Norwegian University of Science and Technology
Jessica Gephart, Postdoctoral Fellow, National Socio-environmental Synthesis Center, USA

Tuesday, 22 August - C3 (180) - 09:45 - 10:30
Stewardship theme plenary II: Approaches for fostering biosphere
stewardship
Chair/s: Elena Bennett, Associate Professor, McGill School of Environment & Department of
Natural Resources, Canada
Speakers:
Unai Pascual, Ikerbasque Research Professor in Sustainability Science at the Basque Centre for
Climate Change, Spain – Understanding motivations for stewardship
Steve Polasky, Regents Professor and Fesler-Lampert Professor of Ecological/Environmental
Economics at University of Minnesota – Insights from the natural capital project

Tuesday, 22 August - M1, Floor 4 - 10:30 - 11:00
Shim Sham
Pop-up event
The Shim Sham is an authentic jazz routine, originally a tap dance routine, now beloved to swing
dancers worldwide. If you know the Shim Sham, feel free to join us!
With Steven Lade, Abigayil Blandon, Andrew Ringsmuth

Tuesday, 22 August - Room 23 (30) - 11:00 - 12:30
Human behavior and agency
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Manjana Milkoreit
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Oral communication:

Reducing Illegal Fishing Using Behavior Change Interventions
Willow Battista, Jose Fraire, Rainer Romero-Canyas, Rod Fujita
Environmental Defense Fund, Oceans Program, San Francisco, United States

Human behavior is the single most significant driver of environmental change impacting our
planet today. Understanding why people behave as they do can allow us to design interventions
that encourage more sustainable decisions and actions, and increase the efficacy of new and
existing conservation initiatives. One example is illegal fishing, a serious problem that threatens
the sustainability of fisheries around the world. Historically, fisheries managers have attempted
to increase the costs of illegal fishing through imposition of stricter sanctions and improvements
to monitoring and enforcement programs. Non-monetary factors also influence illegal fishing
behaviors, and failing to address them can undermine the efficacy of an otherwise well-designed
fishery management system. Furthermore, in many of the world’s fisheries, strong and reliable
monitoring and enforcement has proven to be an elusive goal. In such cases, interventions
designed to address the social, moral, and cognitive drivers of illegal behavior can potentially
supplement conventional deterrence methods. Building on insights from the behavioral
sciences, we developed a process for designing interventions aimed at strengthening social
incentives and psychological motivations for complying with fishery regulations. This process
begins with an in-depth stakeholder characterization exercise. Potential interventions that may
disrupt undesirable beliefs, norms, and modes of thinking, along with those that encourage
behaviors that support the objectives of the fishery, are then developed. Experimental testing is
conducted prior to piloting and, finally, scaling of the resulting intervention(s). We are currently
applying this process in a catch share fishing community in the Upper Gulf of California,
Mexico, where illegal fishing is a pervasive problem that jeopardizes the sustainability of the
region’s fisheries, as well as the wellbeing of the community members who depend on them.
The results of this research can inform management design to more effectively meet the
environmental and social objectives of the region.

Oral communication:

Integration anxiety: The cognitive isolation of climate risk
Kieran Findlater
University of British Columbia, Vancouver, Canada

The harmonization of climate-adaptive behaviours with existing decision-making processes
will be vital to the realization of climate-resilient futures. Prevailing wisdom holds that
decision-makers should ‘mainstream’ their management of climate risks by integrating them
with weather and other risks (e.g., economic) when planning risk-mitigating responses in
vulnerable sectors. Yet the mechanisms by which individuals might do so are poorly
understood. To better appreciate the mainstreaming task, this paper applies mental modeling
techniques to evaluate the integration of climate change with the management of weather and
other ‘normal’ risks among commercial grain farmers in South Africa. We argue that this group
closely resembles the autonomous private actor from the adaptation literature. They are well
educated, with good access to informational, financial and institutional resources, and they
practice large-scale, mechanized, rainfed farming in a highly variable climate. As a group, they
should be early adopters in transforming farming practices, and have indeed been shifting
towards Conservation Agriculture – a set of farming practices widely understood to be climate
resilient by farmers and experts alike. We find that participants’ causal mental models of climate
risks are distinct from their mental models of weather and other ‘normal’ risks – that is, their
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stated and implied logics of climate risk management are linguistically and structurally isolated
from those of weather. Their climate change logics contain more intuitive leaps, where they
suggest adaptive responses without describing the intermediate problems and/or effects that
these responses are intended to mitigate, and their proposed responses to climate change are
largely novel. We argue that this linguistic and structural isolation is indicative of farmers’ use
of mismatched cognitive frames in understanding and responding to climate and weather risks.
In turn, such a mismatch will make it more difficult for these farmers to mainstream their
climate-adaptive behaviours.

Oral communication:

Distributed Ethnography & Complex Systems: methods to link individual
intention & relationships with systemic emergent properties
Alan Bush
Honors College University of South Florida, Tampa, United States

Research into resilience presents a methodological challenge: how to link coarse-grain emergent
properties of complex systems with intention and behavior of individuals? To speak to this
challenge, this presentation will do four things. First, it will make the case for a set of design
criteria around researching the resilience of complex systems. Namely, that the methods
employed must help us understand not only present conditions (what), but causal patterns of
emergence (how), and intention or the motivating elements within agency (why). An
investigations within complex systems which are complex and human-oriented requires
methods that are rich in description, broad in reach and rigorous in precision. Second, the
presentation will identify some of the limitations with traditional methods, focusing on the
challenges to research within the context of complex urban systems. The most fundamental
challenge is observing intentions of actors and qualities of relationships amongst actors with
sufficient richness to link current conditions to formation dynamics and patterns of causal
elements and agency. Third, the presentation will make the case for an approach which meets
these design criteria. Distributed ethnography is an approach to naturalistic inquiry that uses the
harvesting of stories to distribute the role of observer across many within a system, including
the researcher, participants, experts and outsiders (Maxson 2012). Fuzzy set theoretic analysis
is a technique for establishing the strength of causal influence. The two can be coupled through
a process of storytelling and interpretation. This enables the construction of rich
qualitative/quantitative data sets, involving large numbers of observations (100-1000). These
data sets can be used to tease out the driving conditions to resilience qualities. Fourth, the
presentation will narrate how this approach was used in a case study on a school in Asheville,
North Carolina. Last will be to explain how the approach can be expanded and applied to a
range of urban systems.
Oral communication:

Knowing Thyself in the Anthropocene: A Dialogue Between Leaders and Nature
Kent Williams
Saint Mary's University, Halifax, Canada
Royal Roads University, Victoria, Canada

This phenomenological-centered study explores the lived experiences of 12 global leaders
participating in a leadership Nature retreat. Through the retreat process, set in a Nature-holding
environment on the Canadian coast, the participants experienced a paradigm shift in
developmental movement in the meaning making of their evolving self-knowledge, self-
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identity, and self-narrative. This research exploration is supported by constructive
developmental theory and informed by complexity leadership theory, and considers the
importance of a sense of wonder in the unfolding of this lived experience. The research
questions guiding this scholarly project were: (1) How did each leader contextually experience
the Nature retreat? (2) How did the leaders experience developmental movement
(differentiation) during the retreat? And (3) Did the leaders experience a transformation in
knowledge? The data were collected using a three-stage series of interviews with each
participant: (1) a preliminary interview two to four months prior to the retreat experience to get
the participant’s context to their lived experience, or what might be considered a baseline; (2) a
second interview at the end of the retreat to reconstruct the lived experience; and (3) a third
interview three months post-retreat to gain the participant’s reflexive thoughts on the lived
experience. The collective voices of the participants evoke insights that provide support for
emerging approaches in leader development that focus on learning from experiences in Nature.
Through anecdotes and emerging literature it is suggested that the Nature-holding environment
provides leaders with the opportunity for supported challenges that develops their capacity to
embrace the complexity of the rapidly changing world–the suggested Anthropocene. Through
the Nature retreat process emerged an unfolding dialogue between Nature and leaders that acts
as a gateway to learning about the self and building capacity for navigating our interconnected
social-ecological systems. Keywords: Leadership, development movement, reflexivity,
experiential learning
Oral communication:

Dark Green Humility?: Beliefs, Behavior, and Social-Ecological Transformations
for Sustainability
Bron Taylor 2, Jen Wright 1, Todd LeVasseur 1
1
2

College of Charleston, Charleston, United States
University of Florida, Gainesville, United States

Data suggests that, at least in the industrialized parts of the world, there are certain worldviews,
social structures, and/or business practices that incentivize and encourage unsustainable human
behaviors. A corollary emerges, which is captured by the conference's theme on socialecological transformations for sustainability: there may be certain worldviews, social structures,
and/or business practices that incentivize and encourage sustainable human behaviors that will
help humans in the industrial world transition to sustainable and resilient lifestyle praxis, . This
presentation is based on a research project that seeks to understand possible worldviews and
motivations (ethical, religious, psychological, political) that inform sustainable praxis. The
presentation will summarize the methodology and then quantitative findings of three humility
scales that were distributed to two groups. The humility scales tested for religious humility,
ethical humility, and environmental humility, the last which is entirely unique in existing
scholarship. These scales were accompanied by a questionnaire on demographic information
and current environmental views. A final survey was administered based on scholar of religion
and nature Bron Taylor’s “dark green religion” schema, with questions helping develop a
continuum of nature-reverencing religious typologies, to religious typologies that correlate to
unsustainable environmental behaviors. These scales, questionnaires, and surveys were given
to various groups that exhibit, support, and/or teach pro-sustainable behaviors and political
activism; and to a blind, web-based control group of respondents solicited through MTurk's
online research engine. The presentation will share initial results of this research into dark green
humility and sustainability, with a key focus on research undertaken with residents of Earthaven
Ecovillage, an off-the-grid ecovillage in the Appalachian Mountains of North Carolina.
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Earthaven presents an "ideal type" case study exemplar that suggests a strong correlation
between dark green humility and the active effort to transform society to more resilient and
sustainable lifeways.

Oral communication:

Building agency and community resilience through community development
approaches
Helen Ross 1, Jim Cavaye 2
1
2

School of Agriculture and Food Sciences, The University of Queensland, Brisbane, Australia
School of Agriculture and Food Sciences, The University of Queensland, Brisbane, Australia

Given the recent emphasis on the importance of agency and power in community resilience,
and growing interest in building resilience in social-ecological systems, it is timely to consider
how resilience relates to the processes of community development. Community development is
a well-established and practical interdisciplinary field, in which participatory processes
contribute to key characteristics of community resilience - community bonds, agency and selforganising - through systematic processes of empowerment. This occurs through an iterative
learning and development process of collectively interpreting local assets and systems,
community members identifying priorities for improvement, collaborative action and fostering
networks and leadership. Community development work also often focuses on social justice,
fostering outcomes for more marginalised or vulnerable members of society. The fields of
community resilience and community development share the features of agency and selforganising, and some key elements of community vitality and sustainability. These include
knowledge, skills and learning processes; the development of social networks and support;
diverse local economy opportunities; and improvements in community infrastructure. This
presentation explores how the principles and processes of community development can inform
strategies to help communities of place build their resilience and that of their local ecosystems,
combining environmental stewardship and social justice principles. We also consider how
resilience concepts and approaches such as complex adaptive systems, a ‘coupled’ socialecological system, and the ideas of multi-level and ‘engaged’ governance can enrich community
development thinking and practice. Using the experiences of rural communities in Queensland,
Australia, we will show the potential for applying community development approaches towards
building resilience, how communities have organised themselves to overcome shocks and
stresses, and the roles played by partners in fostering community resilience.

Tuesday, 22 August - Room 26 (50) - 11:00 - 12:30
Transdisciplinary methods to incorporate different perspectives or
benefits of actors
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Pernilla Malmer

Oral communication:

Nonmaterial benefits obtained by people from nature in Peru: Multiple
approaches for exploring different benefits and worldviews
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Bruno Locatelli 1, 2, Merelyn Valdivia 2, 3, Améline Vallet 2, 4
1

CIRAD, Montpellier, France
CIFOR, Lima, Peru
3
Universidad Agraria La Molina, Lima, Peru
4
CIRED and AgroParisTech, Paris, France
2

Assessments of ecosystem services (ES) improve our understanding of social-ecological
systems and can support decision-making and policy development. Integrative ES assessments
are challenging because of the diversity of ES, ecosystems that supply services, and social
groups that benefit from ES. Challenges are the greatest for nonmaterial benefits that people
receive from nature (often called cultural ES), for example, through recreation, aesthetic
experiences, spiritual enrichment, or cognitive development, particularly because of their
subjectivity. As the definition of nonmaterial benefits differs between cultures and social
groups, there is a need to assess cultural ES with transdisciplinary methods that recognize
multiple worldviews on nature and explicitly link assessment results with the people concerned
by ES. In other terms, the assessment should strongly integrate the “what” and the “for whom”
questions, particularly because responses to the latter question determine how the former
question should be addressed. We assessed several cultural ES related to recreation, scenic
beauty and spiritual values in the Mariño watershed (Apurímac region) in Peru using several
complementary methods, ranging from participatory methods (focus group discussions,
interviews, and surveys) to big data modelling (analysis of geotagged pictures from the
Internet). Discourse analysis applied to interview content allowed to understand the diversity of
views on the nonmaterial interactions between people and ecosystems and helped us develop a
framework for analyzing such interactions. Surveys showed what landscape or ecosystem
attributes explained cultural ES, for example aesthetic preferences for certain landscape
elements, and how ES perceptions differed among different social groups (e.g. by gender, age,
and origin). The analysis of geotagged data from the Internet also revealed preferences on ES
attributes and the location of ecosystem providing high levels of nonmaterial benefits. Results
allow to discuss the complementary of different approaches for assessing ES related to
recreation, scenic beauty and spiritual values.

Oral communication:

Sustainability through an ecolinguistic lens: The discursive dimension of
governing socio-ecological systems
Marta Skorek
The Institute of Scandinavian Studies and Applied Linguistics, the Faculty of Languages, the
University of Gdansk, Poland, Gdynia, Poland

As a multi-faceted endeavor, the sustainable governance of socio-ecological systems requires
interdisciplinary cooperation among the humanities, social sciences, and natural sciences as
well as the engagement of both expert and non-expert stakeholders. The achievement of these
objectives would be greatly facilitated by ecolinguistics defined as ecological analysis of
discourse and exploring the way in which language use reflects and shapes our perception of,
and relation to, life-sustaining ecosystems. The ability to appreciate the role of ideas, frames,
concepts, narratives or argumentation patterns in sustainable environmental governance
enhances critical language awareness, and – coupled with ecological knowledge – results in
ecological (ocean) literacy. While there is no guarantee that our critical language skills will
immediately lead to sustainable practices and outcomes, the mastering of these skills enables us
to interpret various sustainability-related texts critically, to communicate about environmental
governance challenges in a meaningful way, and to make informed choices and decisions. In
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order to demonstrate the analytical potential of ecolinguistics, I will study selected texts about
marine governance to show how clusters of linguistic features come together to form particular
worldviews (cultural codes) and how the way in which we frame our environmental
sustainability issues affects institutional dynamics and social practices. Therefore, the purpose
of the study will be three-fold: (a) to show the potential of ecolinguistics to integrate knowledge
from multiple disciplines, such as linguistics, discourse analysis, social sciences, and
environmental studies, (b) to present insights gained through ecological discourse analysis of
the sustainability-related texts, and (c) to highlight the role of ecolinguistics in facilitating our
understanding of the discursive dimension of the sustainable governance of socio-ecological
systems. Key words: ecolinguistics, ecological analysis, discourse, sustainability, critical skills,
ecological literacy, socio-ecological system, marine governance

Oral communication:

What does it take to create space for the marginalised in messy transdisciplinary
engagement?
Marina Apgar
Institute of Development Studies, Brighton, United Kingdom

Inter and transdisciplinary approaches to research are emerging as important vehicles to respond
to today’s ‘grand challenges’. Proponents claim they help understand dynamics of socialecological systems from multiple perspectives, and consequently, are better able to facilitate
transformative change in the interest of the poor and marginalised. Yet much of our experience
and knowledge about innovating methodologically remains focused on how research reaches
out to and includes ‘other’ ways of knowing. Further, it continues to be focused largely on
production of research outputs with still superficial treatment of development outcomes, the
role of power and the messy processes that decide who wins and who loses. The experiences of
the ‘other’ usually politically marginalised groups in processes of co-construction of
knowledge, therefore, remain obscured, and more worryingly, the social-ecological and
development outcomes they seek are ignored. This paper shares learning from the CGIAR
Research Program on Aquatic Agricultural Systems - a large, multi-partner research program
that explicitly aimed to innovate methodologically, in order to bring to light and build on the
experiences of marginalised groups in understanding the dynamics of social-ecological systems
and supporting more transformative pathways to improved livelihoods. We focus on
innovations in the use of systemic participatory action research to design co-constructed
interventions and support real time monitoring and evaluation, and reflect on the challenges
faced in building researcher and institutional capabilities required for engaged researcherfacilitators to open up opportunities for potentially transformative change.

Oral communication:

Creating new networks to study social-ecological change: Experiences from the
Turkana Basin
Jennifer Hodbod
Michigan State University, Lansing, United States

We consider the application of a social-ecological systems framework in integrating the work
of early-career individuals from ten-plus disciplines, all simultaneously investigating the
impacts of the recent (and ongoing) technological and engineering interventions in the Turkana
river basin, Ethiopia and Kenya. The principal intervention on the Ethiopian side of the basin is
the Gibe III dam on the Omo River and large-scale commercial farming, while on the Kenyan
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side oil and wind power development are underway. Usually siloed researchers were brought
together through a recently founded organization, the Omo-Turkana Research Network
(OTuRN). A social-ecological systems (SES) framework has been used as the overarching
framework for OTuRN, supporting affiliates in combining their existing datasets and in
designing interdisciplinary and transdisciplinary research programs. An SES framing allows us
to analyze the complex and dynamic entity of the system at a landscape scale, and to address
the pathways of disturbance within the system via both direct and indirect linkages. As a result,
we present the impacts on the basin’s ecological systems, and the cascading effects on
livelihoods, patterns of migration, and conflict dynamics for the people of the region i.e. the
trade-offs associated with the changing dynamics of the system, including the distribution of
winners and losers. Whilst presenting the results of the SES analysis we also reflect on the
multiple ways integrated research findings were created within OTuRN. We examine the
process, outcomes, and products associated with siloed, multi-disciplinary, inter-disciplinary,
and trans-disciplinary activities that OTuRN has carried out, how the prevalence of early-career
researchers may have affected our findings, and conclude with lessons for other new large
interdisciplinary networks.

Oral communication:

Theorizing Change - Mapping the Stakeholders’ Perspectives on the Ecosystem
Services Project in Huamantanga, Peru.
Katarzyna Cieslik
Wageningen University and Research Center, Wageningen, Netherlands

Social programs are based on explicit or implicit assumptions of how and why a certain
intervention will work. Recently, these assumptions have captured the attention of academics
and practitioners alike, sparking sudden interest in the so called theories of change (ToCh). By
illustrating how each intermediate outcome links to another in a logical and/or chronological
flow, ToCh are explanations of how certain groups of stakeholders expect to reach a commonly
understood long-term goal. In this research, we take the comprehensive case study of a recent
ecosystem services project in Huamantanga, Peru, as a strategic site to illustrate the diversity of
perceptions and assumptions around the project’s theory (ies) of change held by a heterogeneous
group of stakeholders. Founded by the British research consortium, Ecosystem Services for
Poverty Alleviation (ESPA), the intervention built upon launching a community-led
environmental virtual observatory (EVO): an open technology platform for ecosystem
knowledge generation and exchange. While in principle, ToCh represents a welcome effort of
organizations to explore and represent change in a way that reflects a systemic understanding
of development, practitioners’ experience points to the threats of its unquestioned application.
External application of ToChs imposes a pre-defined project logic model and irrevocably
reduces complex social reality to a clear-cut range of project deliverables. The pressure to be
policy-relevant and to deliver a range of specific impacts, while well-intentioned, may also deter
investigation of alternative sets of assumptions about the change process. With the use of
ethnographic data, narrative interviews and focus group discussions with the project's
stakeholders (Huamantanga community members, the researchers, practitioners and founders),
we attempt to explore these ‘alternative assumptions’, conceptualizing ToCh not as a product,
but as an ongoing process of reflection and dialogue, a path of practice-informed scientific
exploration.

Tuesday, 22 August - Room 21 (30) - 11:00 - 11:40
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Knowledge co-production, environmental history, historical drivers
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Maria Tengö

Oral communication:

Following the path: linking a decade of climate data, caribou locations and
indigenous knowledge about meeting needs in northern Canada.
Catherine Alexandra Gagnon 1, Sandra Hamel 2, Don E. Russell 3, Dorothy Cooley 4, Michael
Svoboda 5, Dominique Berteaux 1
1

Canada Research Chair on Northern Biodiversity and Centre d'études nordiques, Université du
Québec à Rimouski, Rimouski, Canada
2
Department of Arctic and Marine Biology, University of Tromsø, Tromsø, Norway
3
Yukon College, Whitehorse, Canada
4
Department of Environment, Yukon Government, Whitehorse, Canada
5
Environment Canada, Whitehorse, Canada

Indigenous communities from northern Canada are characterised by the strong cultural and
economic ties they maintain with their local environment. These social-ecological systems are
now experiencing social and biophysical changes that may defy their adaptive capacity. To
favor the sustainability of such systems, it remains essential to better understand the complex
links between the climate, natural resources, and community needs. This task requires
interdisciplinary research that bridges knowledge from different sources, including scientific
data as well as the knowledge and perspectives of local people. However, getting clarity on the
appropriate methods to link indigenous knowledge and scientific time series remains a
challenge. Here, we used path analysis to link a decade of climate data, satellite caribou location,
and observations from aboriginal hunters gathered via the Arctic Borderlands Ecological
Knowledge Coop (ABEKC) community-based monitoring program. Our results show that
temperature and snow conditions have an effect on caribou distribution and availability for
hunters from the Yukon and Northwest Territories, Canada, both in the spring and the fall
hunting seasons. These, ultimately, affect the capacity for hunters and the communities who
rely on them, to meet their needs. Our results demonstrate that path analysis and long-term
community-based monitoring provide a unique way to link scientific and local knowledge.
Second, they show that cold temperatures and snow cover are essential for hunters to have
access to caribou. Considering the predicted increases in temperatures in the western Canadian
Arctic, and that caribou remains the most important source of adult daily protein in some of
these communities, our results highlight the necessity for communities and management
organisations to think proactively about potential adaptation measures.
Oral communication:

Transdisciplinary perspectives on exposure to natural hazards in Small Island
Developing States: identifying co-benefits in disaster risk management.
Carole White 1, Emily Wilkinson 2, Jenni Barclay 3, Roger Few 1, Irene Lorenzoni 3, Johanna
Forster 3, Clare Shelton 1, Claire Jowitt 4
1
2

International Development University of East Anglia, Norwich, United Kingdom
Overseas Development Institute, London, United Kingdom
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3
4

Environmental Sciences University of East Anglia, Norwich, United Kingdom
History University of East Anglia, Norwich, United Kingdom

Small Island Developing States (SIDS) exposed to multiple hazards (storm surges, erosion,
hurricanes, cyclones, intense rainfall and tectonic hazards) with high population density face
extraordinary sustainable development and disaster risk management (DRM) challenges. SIDS
are clear examples of ‘complex social-ecological systems’ where interactions and feedback
mechanisms between ecosystem and governance processes shape responses and resilience to
natural hazards. Their governance has been influenced by their colonial past and has persisted
following independence. This is particularly the case for SIDS with large oceanic areas and
limited space on land for settlement. However, little research has considered how historical
legacies of tenure and exposure to hazards shape the effectiveness of present-day disaster risk
management in these ‘hazard hotspots’. A research approach and methodology is used to think
through historical trajectories of risk and DRM cultures today, drawing expertise from
geologists, marine scientists, human geographers and historians. This approach helps to explore
the underlying drivers and interacting factors that influence how multiple risks and shocks are
managed, where current land and marine use patterns, location of infrastructure and DRM
policies have been influenced by particular historical events and trajectories. Using data from
case studies in the Pacific and in the Caribbean, lessons learned from applying the approach are
discussed. What lessons from past interventions help frame multi-hazard interventions in the
future? How can we integrate qualitative historical perspectives into other approaches to
resilience that involve quantitative measures of risk? How do perceptions of disaster risk differ
across disciplinary perspectives and across history, and what are the implications for modernday risk management? Fostering a greater appreciation across disciplines of the role that
different social, political and environmental factors play in generating risk, can improve and
offer novel approaches to building resilience in SIDS and help address the longer-term impact
of hazards on their development.

Oral communication:

Socio-Ecological Resilience Legacy from the Mayan Ancestors: Landscape
History and Traditional Knowledge as Critical Resources for Education and
Local Development
Carlos Avendano 1, 2, Monica Cajas 1, Rosa Sunum 3, Carla del Cid 2, Nora Machuca 1, Oscar
Rojas 1, Claudia Morales 2, Ramiro Tox 4
1

Escuela de Biología, Universidad de San Carlos de Guatemala, Guatemala City, Guatemala
Grupo Paleoecológico, Proyecto Arqueológico Salinas Nueve Cerros, Guatemala City, Guatemala
3
Instituto Nacional de Bosques, Guatemala City, Guatemala
4
Asociación para el Desarrollo Ak Waklesinel, Cobán, Guatemala
2

Socio-Ecological Resilience (SER) encompasses complex long term spatial and temporal
processes, where cultural and natural processes lead a complex system towards a dynamic
equilibrium, that allows well-being and functionality for socio-ecological systems. The onset of
the Anthropocene signifies the collapse of such SER, which is reinforced by feedbacks between
local and global disturbances. In this sense, biophysical and cultural diversity are key for the
maintenance and strengthening of SER. Guatemala is a megadiverse country with exceptional
bio-cultural diversity, but where at the same time, natural resources over-exploitation (e.g.
mining and oil extraction) and land use change (e.g. oil palm plantations) are developing at a
faster pace during the last decade. Through an innovative approach, we are developing and
integrating Earth Sciences (ES) with Local Development in the rural Lachuá Ecoregion (LE),
by establishing Participatory Workshops (PW) where both Academic and Mayan Local
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knowledge (MLK) are being shared and discussed. ES research findings (e.g. paleoecology) are
pointing that Mayan ancestors that were established in the LE ca. 2000 BCE at the Salinas
Nueve Cerros City (SNC), developed sophisticated forestry practices that did not involved
massive forest elimination, but that contrarily, maintained ca. 80% forest cover. SNC was
abandoned ca. 1200 AD, surprisingly 300 years after the regional Mayan socio-political
collapse, which has led to ask which socio-ecological traits allowed such persistence in a very
complex environmental tropical lowlands scenario. ES research findings in combination with
PW discussions, are suggesting the existence of present landscape Mayan legacies from the
times of SNC (e.g. tree diversity, floodplain management, and MLK related to household
gardens). It is becoming critical and relevant connecting local development with ancestral socioecological knowledge and practices, as valuable millennial cultural legacies, at the face of local
and regional threats, where integration of ES and MLK are key for strengthening SER.

Tuesday, 22 August - Room 27 (60) - 11:00 - 12:30
Frameworks and theories for resilience and sustainability, Modeling the
emergence of resilience and sustainability
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Thomas Hahn

Oral communication:

A cosmopolitan sustainability framework: Case of Agri-Food
Dr. Nadeem Khan, Prof. Nada Kakabadse, Dr Antonis Skouloudis
Henley Business School, University of Reading, Oxfordshire, United Kingdom

The business activities associated with agri-food industry are considered among the most
important drivers contributing to transgression of quantifiable Planetary Boundaries (Foley et
al., 2011). Whilst Rockstom et al.'s (2009) influential contribution to sustainability has received
much attention within political policy, environmental governance and anthropogenic scientific
discussions (Galaz et al., 2012; Steffen et al., 2015),it has limited scholarly exposure at the heart
of business, i.e. in the interdependent understanding of these boundaries within the practices of
corporate firms -particularly in the case of agri-food firms. The planetary boundaries lens
exposes: a) narrowly adopted understanding of sustainable performance; b) political
implementation of the term towards promoting neo-liberal control through increasingly fewer,
but ever-larger preferred players. The current competitive capitalistic nature of markets supports
leading oligopolistic firms dominate the chain. Ghemewat (2011) calls for understanding
governance and the corporation as rooted in Cosmopolitanism. Cosmopolitanism (Held, 1996)
grounded as 'I am a citizen of the world' (Diogenes, 404-423BC) does not pre-suppose political
globalisation agenda (Kakabadse and Khan, 2016).It overcomes limitations of nation-state
(Jazeel, 2011) and addresses criticisms of 'sustainable development'(Elkington., 1997) as triple
bottom line lacking systemic integration (Hahn, et al., 2015). Our paper engages a rooted
integrative normative Aristotelian (384B.C.-322B.C) logic in understanding Cosmopolitan
sustainability. The aim of the study is to conceptualise a framework for understanding
cosmopolitan characteristics of leading corporate agri-food businesses that may better address
planetary boundary concerns as social-ecological sustainability. To address issues of tension
and paradox, we consider social axioms (Leung et al., 2002; Bond et al., 2004) as useful to
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explain interdependent relationships as cultural; moral and political characteristics. We include
responsibility and accountability mechanisms (Guibernau, 2001) that consider both governance
arrangements inclusive of the political natures of agri-food industry.

Oral communication:

Resilience of transitions - Seven theses to frame sustainability transitions from a
resilience perspektive
Thorsten Schilling, Romano Wyss, Claudia R. Binder
EPFL Lausanne Laboratory for Human-Environment Relations in Urban Systems (HERUS),
Lausanne, Switzerland

Within the sustainability discourse, resilience has been taken up more and more as a central
boundary object. Resilience in principle has both static and dynamic elements to it, allowing a
system to stay in an equilibrium without endangering its long-term stability. In (empirical)
implementations, however, many resilience applications emphasize a static and conservative
understanding of system transformation and rarely include dynamic aspects. At the same time,
transition studies have pointed out ways to analyze dynamic system state shifts towards more
sustainable ways of living. However, these studies rarely refer to resilience as more than
resistance against transitions and lack a proper conceptual perspective on the stability of specific
transition pathways. An analysis of existing transitions and resilience concepts and their
possible (theoretical) interconnections, reveals two main issues: i) the two discourses implicate
diverging normative connotations regarding system transformation. Resilience studies typically
emphasize a conservative understanding of systemic change that focuses on dynamic equilibria,
while the transitions discourse favors a more fundamental form of system transformation; ii) a
theoretical concept of sustainability transitions that not only includes the drivers for transition
processes, but also its stability, is missing. To overcome these issues, we introduce the
theoretical “resilience of transitions” concept as an integrative approach that links transitions
and resilience thinking. In seven theses, we propose an extension of the stability landscape
concept by Walker et al. (2004) that provides (i) an added-value for the conceptual
understanding of sustainability transitions and (ii) a new, more dynamic perspective on
resilience as a procedural characteristic of transition processes. We understand this concept as
a starting point for a critical reflection on existing theories that eventually could facilitate the
creation of a more comprehensive and integrative understanding of sustainability transitions.
Oral communication:

Mapping Resilience Theory: A Metatheoretical Exploration
Mark Edwards
Jönköping International Business School Jönköping University, Jönköping, Sweden

Resilience theory has an extensive research history and has appeared in many forms in different
research schools over the decades. As a means for understanding the adaptive capacities of
complex human and ecological systems, each expression of resilience theory has something to
contribute to its contemporary usage. For example, the social disciplines have brought
transformation perspectives, ideas of growth through adversity and the identification of resilient
qualities. The health disciplines have contributed process-related notions of resilience as
relational and involving socio-cultural contexts for improving quality of life. The environmental
sciences have emphasised system dynamics, non-linearity, thresholds and temporal and spatial
scales. In this paper I map these contributions and the development of resilience theory from a
metatheoretical and transdisciplinary perspective. The aim here was not to review theories of
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resilience but to systematically chart the definitive architectonics, that is, the key theoretical
constructs and their relationships, of schools of resilience thinking across various disciplines
and research paradigms. Using an adapted version of the multiparadigm method known as
metatriangulation, I analysed literature reviews of resilience theory from different disciplines
to identify conceptual lenses and their systemic relationships. This architectonic-centred
analysis resulted in a number of metatheoretical frameworks that identify: i) explicit and
implicit lenses, ii) conceptual strengths and weakness, and iii) opportunities for
transdisciplinary integration of resilience constructs. Although it has a reputation for speculative
abstractness, metatheoretical research can be useful for the practical task of assessing
assumptions in theories on the causes and cures of social problems. Hence, this kind of research
has relevance to the complex questions and big challenges that the Anthropocene is throwing
up. I conclude with a discussion of the implications of this metatheoretical mapping for the
future development of resilience theory and its application to the global challenges of the
Anthropocene.

Oral communication:

Resilient fisheries management: committed to the goal, but flexible in the
approach
Sophia Kochalski 1, Hannah L. Harrison 2, Øystein Aas 2, 3, Robert Arlinghaus 1, 4
1

Department of Biology and Ecology of Fishes, Leibniz-Institute of Freshwater Ecology and Inland
Fisheries, Berlin, Germany
2
Department of Ecology and Natural Resource Management, Norwegian University of Life Sciences,
Ås, Norway
3
Norwegian Insitute for Nature Research, Lillehammer, Norway
4
Division of Integrative Fisheries Management, Albrecht-Daniel-Thaer-Institute of Agriculture and
Horticulture & Integrative Research Institute for the Transformation of Human-Environment Systems,
Faculty of Life Sciences, Humboldt-Universität zu Berlin, Berlin, Germany

Natural resource management systems in Europe have evolved over centuries, but are constantly
challenged to cope with gradual and abrupt social and environmental change. As in other
sectors, it is possible to find examples of fishery management regimes that have been able to
successfully deal with environmental and social changes while many others have failed. This
study addressed the question why a collaboratively managed recreational salmon fishery in
Norway succeeded to keep a salmon hatchery running while nearby hatcheries closed. Salmon
hatcheries in Norway provide important social services to the local fishing communities, but
emerging genetic techniques have challenged the effectiveness of hatcheries and raised concern
about the ecological impacts of fish stocking. Ostrom’s social-ecological systems framework
was used to analyse the attributes and interactions that determine the outcomes in the case study
fishery. In addition, we proposed and applied an alternative approach that specifically
incorporated conflict and power dynamics. Power and conflict are classic issues of social
inquiry as well as of great importance for global fisheries management, yet they are not
commonly placed in the centre of the analysis when dealing with fisheries management issues.
The results for the case study fishery confirmed that much can be gained by using more than
one conceptual approach to study complex social-ecological systems. Implications for increased
resilience of social-ecological systems are discussed in the context of European fisheries
management.

Oral communication:
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Society's resilience for absorbing climate refugees: a social simulation perspective
Wander Jager 1, 2, Rocco Paolillo 1, 2
1
2

University College Groningen, Groningen, Netherlands
Groningen Center for Social Complexity Studies, Groningen, Netherlands

Europe is facing the highest refugee crisis in its history, receiving abundantly more than
1,000,000 asylum seekers since 2015. Scenarios envisage a further increase due to climate
change and associated conflicts, which is causing the emergence of the new category of climate
refugees and debates about their protection. Currently, a polarization of opinions in the
receiving societies can be observed between those willing to welcome migrants for
humanitarian aids and those refusing them praising the initiatives to tighten border controls. A
clear connection exists between the management of influx and the opinion dynamics within host
countries. To systematically explore how resilient a society is for absorbing different groups of
migrants we developed a computer simulated artificial society, called MigrAgent. Interactions,
network formation and conflicts between host and migrant agents produce integration,
assimilation, separation and marginalization of both host and migrants, and polarisations in the
receiving society. It is clear that whereas integration between groups could foster the resilience
of receiving societies to face the intakes of migrants and reach sustainable goals, separation
might increase tensions between groups and the inner collapse of society. Understanding the
social dynamics underlying the emergence of one strategy over the others from the interactions
between migrants and host becomes crucial in order to promote sensitive policies to face the
current refugee crisis and support the inclusion of migrants. Our model is aimed at revealing
some social dynamics of acculturation, and testing policies aimed at increasing the absorptive
capacity of societies for migration and their unexpected consequences.

Oral communication:

Nested Adaptive Cycles: Implications for Corporate Sustainability and SocialEcological Resilience
Amanda Williams
Rotterdam School of Management, Rotterdam, Netherlands

The Sustainable Development Goals (SDGs), launched in 2015, set an unprecedented globally
agreed upon agenda to transform the world by 2030. The agenda is ambitious and corporations
are called on to act as key change agents to achieve the 17 goals and 169 targets set. In order to
align corporate sustainability practices with the goals and targets of the SDGs a shift at the
corporate level from building organizational resilience to building social-ecological resilience
is needed. I propose a nested and adaptive framework of resilience to consider how companies
contribute to or detract from the resilience of social-ecological systems. The existing literature
on resilience in management journals focuses on the organizational resilience, or the adaptation
of organizational structures and processes to changing environmental conditions such as
extreme weather to ensure organizational survival. While valuable, this literature tends to focus
on the firm, and has yet to sufficiently consider the embeddedness of organizations in socialecological systems undergoing dynamic changes over time and space. Drawing on Gunderson
and Holling’s (2002) theory of change, I apply the concept of nested adaptive cycles to the
current understanding of organizational resilience to demonstrate corporate contributions to the
SDGs. Findings are based on a two year ethnography in the field. Sources of qualitative data
include semi-structured interviews, field notes and documents. I illustrate the transformative
shift required when corporations align with the SDGs and the potential transformation of socialecological systems. I aim to contribute to the growing body of conceptual literature that focuses
on the interconnections and dynamic feedbacks between organizations in social-ecological
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systems. In conclusion, insights for managers and future research directions are offered.
Gunderson, L.H., Holling, C.S., 2002. Panarchy: Understanding Transformations in Human and
Natural Systems. Island Press, Washington D.C.

Tuesday, 22 August - C1/C2 (250) - 11:00 - 11:40
Identifying social and ecological drivers of regime shifts
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Garry Peterson

Oral communication:

An Integrated Resilience Assessment framework to infer resilience dynamics of
complex systems
Paris Vasilakopoulos 1, 2, Dionysios Raitsos 3, Evangelos Tzanatos 4, C. Tara Marshall 5, Christos
Maravelias 1
1

Institute for Marine Biological Resources and Inland Waters, Hellenic Centre for Marine Research
(HCMR), Athens, Greece
2
European Commission, Joint Research Centre, Directorate D: Sustainable Resources, Unit D.02:
Water and Marine Resources, Ispra, Italy
3
Remote Sensing Group, Plymouth Marine Laboratory (PML), Plymouth, United Kingdom
4
Department of Biology, University of Patras, Patras, Greece
5
School of Biological Sciences, University of Aberdeen, Aberdeen, United Kingdom

Complex systems, spanning from populations and ecosystems to societies and economies, often
exhibit abrupt reorganisations in response to changing stressors, known as regime shifts or
critical transitions. The theory of critical transitions suggests that such systems feature folded
stability landscapes with fluctuating resilience, fold bifurcations, and alternate basins of
attraction. However, the implementation of such features to elucidate response mechanisms in
an empirical context is scarce, due to the lack of generic approaches to quantify resilience
dynamics of individual systems. Here, we introduce an Integrated Resilience Assessment (IRA)
framework: a three-step analytical process to assess resilience dynamics and construct stability
landscapes of empirical complex systems. The proposed framework involves a multivariate
analysis to estimate holistic system indicator variables, non-additive modelling to estimate
alternate attractors, and a quantitative resilience assessment to scale stability landscapes. The
applicability of this framework is illustrated on specific empirical complex systems at different
levels of biological organisation, namely at the population and the community level. At the
population level, an IRA was carried out for the Barents Sea cod population over six decades
revealing a folded stability landscape with two basins of attraction shaped by the combined
effects of fishing and climate change. At the community level, IRAs were applied to the marine
communities in the eastern and western Mediterranean Sea to reveal folded stability landscapes
and multivariate shifts to regimes dominated by thermophilic species in response to sea
warming during 1985-2013. The approach exemplified here for a fish population and two
marine communities, revealing previously unknown resilience dynamics driven by
anthropogenic and climate forcing, can be applied in other complex systems to elucidate
nonlinear human-environmental interactions in a fast-changing world.
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Oral communication:

Social Drivers Forewarn Marine Regime Shifts
Christina Hicks 1, 2, Nicholas Graham 1, Jack Kittinger 2, 3, Elodie Le Cornu 2, Larry Crowder 2
1

Lancaster University, Lancaster, United Kingdom
Stanford University, Monterey, United States
3
Conservation International, Honolulu, United States
2

Some ecosystems can undergo regime shifts to alternative compositions of species. Although
ecological indicators can identify approaching regime shifts, we propose that rapid changes in
the social drivers underlying ecosystem change may provide additional and potentially earlier
indicators of impending shifts. We demonstrate this by reconstructing the underlying social
drivers of four iconic marine regime shifts: Pacific kelp forests, Northwest Atlantic continental
shelf, Jamaican coral reefs, and the Chesapeake Bay estuary. In all cases, a range of social
drivers – including opening of lucrative markets, technological innovations, and policies that
enhanced the driver – ultimately prompted these ecosystem shifts. Drawing on examples
emerging from environmental management practice, we present three practical
recommendations for using social drivers as early indicators: monitor social change, determine
social trigger points, and identify policy responses. We argue that accounting for the underlying
social drivers of ecosystem change could improve decision-making.

Oral communication:

Disentangling the role of human and natural drivers of multiple reef regimes
Jean-Baptiste Jouffray 1, Magnus Nyström 1, Albert Norström 1, Mary Donovan 2, Alan
Friedlander 2, Kim Selkoe 3, Lisa Wedding 4, Gareth Williams 5
1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
University of Hawaii at Manoa, Honolulu, United States
3
University of California Santa Barbara, Santa Barbara, United States
4
Center for Ocean Solutions, Stanford University, Monterey, United States
5
Bangor University, Bangor, United Kingdom
2

In the face of global change and increasing anthropogenic impacts, there is an urgent need to
understand the human and natural drivers that support or undermine different reef regimes. A
key challenge for coral reef management is to understand how these different drivers combine
and interact to affect coral reef systems. Here, we use one of the most extensive environmental
and human driver dataset ever put together for the main Hawaiian Islands, in conjunction with
the recent identification and mapping of five distinct ecological reef regimes occurring across
the archipelago. We draw on a combination of machine learning methods to identify non-linear
relationships, quantify the thresholds, and characterize the interaction patterns that explain the
occurrence of the different regimes. The study provides novel insights into the multi-scale
dynamics of reef regimes and allows a comprehensive assessment of what drives them. Results
should aid practitioners and managers to move towards practical implementation of ecosystem
based management by helping them understand the combined influence of key anthropogenic
(fishing pressure, sedimentation, effluent, habitat modification, invasive species) and
environmental (wave energy, chlorophyll-a, irradiance, temperature) drivers.

Tuesday, 22 August - Room 32 (30) - 11:00 - 11:40
Ways of moving towards sustainability and resilience thinking
Cross-cutting perspectives on resilience
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Chair/s: Brian Walker

Oral communication:

The Planetary Quotas
Kate Meyer 1, 2, Peter Newman 1
1
2

Curtin University, Perth, Australia
AuDA, Perth, Australia

The Holocene is the only era under which we know civilisation can thrive. However, a new era
has begun, the Anthropocene. Four of the Planetary Boundary (PB) thresholds - limits that
would allow the Anthropocene to resemble the Holocene, have been transgressed. Thus far topdown efforts have been insufficient in managing the global commons. A new model for
environmental management has been proposed, a multi-scalar approach, defined as one where
many independent elements make mutual adjustments within a general system of rules. This
can be best understood through the example of a city, where individuals, communities,
governments and private organisations, all behave differently and independently, but under the
guidance of social norms, local laws, policies and legislation. They follow one set of strategies
at every scale. The PBs were not intended for such an approach. Many of the limits are described
in terms of global outcomes such as extinction rate, which cannot be scaled. Herein lies the need
for our new index, based on the PBs, that can be scaled – the Planetary Quotas. There are 8
global Quotas in different environmental currencies: Carbon, non-CO2 GHGs, Land, Nitrogen,
Phosphorus, Water, Aerosols, Ozone and Montreal Gases. The control variables for each Quota
currency can be scaled thus enabling the derivation of Quotas for any level of human activity
from individual and community, to national or global. Human activity can be assessed against
each Quota, opening a new field of Planetary Accounting. The Planetary Quotas present a host
of opportunities such as behaviour change programs; apps that facilitate impact trading at any
scale; planning, policy and legislation guided by the scientific limits; alignment of building
ratings, city rankings, and product labelling systems. The Planetary Quotas enable scientific
limits to be the underpinning of an unprecedented, global, multi-scaled approach to managing
the Earth System.
Oral communication:

Planetary Boundaries: how companies measure up
Jim Ormond, Jane Fiona Cumming
Article 13, London, United Kingdom

In 2009 Rockström et al. proposed nine planetary boundaries which, if crossed could lead to
damaging, even catastrophic, environmental changes. The Planetary Boundaries framework has
attracted considerable academic and policy interest, notably within the United Nation’s
Sustainable Development Goals. However there has been limited analysis of the implications
for businesses. We seek to address this gap. Between 2014 and 2016, we conducted over 40
interviews with practitioners to understand how the planetary boundaries framework can be
translated to the scale of their organisations. In 2016, we undertook a benchmark review of 220
of the world’s largest companies to understand how planetary boundaries are being used to
inform measurement and target setting. We found that corporate sustainability practitioners
recognise the importance of appraising company performance in the context of environmental
limits. But whilst companies are beginning to consider planetary or local boundaries for climate,
water, pollution and to some extent land use, there is limited awareness or action for the other
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six boundaries. However, we believe, and a small number of practitioners have explained, that
planetary boundaries provides a powerful concept and scientific framework for evaluating
corporate performance and establishing appropriate long-term targets for action. We are
currently undertaking the second year of our corporate benchmark, and the findings will be
available for presentation at the Stockholm Resilience Centre’s Resilience Conference 2017.
Oral communication:

Narrating Climate Change as the Trickster to Promote Resilience Theory in the
Anthropocene
Robin Craig
University of Utah S.J. Quinney College of Law, Salt Lake City, United States

Based on my forthcoming co-authored book, THE END OF SUSTAINABILITY, this talk will
discuss how we narrate climate change and the value of the trickster cultural narrative in
promoting resilience thinking in the Anthropocene. Most cultures have trickster narratives (a
notable exception: the United States' European-descended culture), and these narratives
generally depict a world in which humans are neither fully in control of social-ecoloogical
change nor completely without coping strategies, avoiding both the technological domination
and the apocalyptic narratives that can influence governance approaches to climate change.
Moreover, trickster cultural narratives dovetail neatly with resilience theory and panarchy-which was itself named for a trickster.

Tuesday, 22 August - Room 31 (26) - 11:00 - 11:40
Resilience, adaptation and mal-adaptation
Cross-cutting perspectives on resilience
Chair/s: Amanda Jiménez Aceituno

Oral communication:

Fluid Leadership: Exploring Hybridity and Complexity in Climate Change
Adaptation Leadership Practice: Research from the Atlantic Region of Canada
Bradley May
University of Waterloo, Environmental Change & Governance Group, Department of Geography &
Environmental Management, Faculty of Environment, CANADA, Waterloo, Canada

Increasingly, the literature on sustainability and environmental stewardship is focusing on
leadership as an analytical construct (e.g., Evans et al., 2015). By doing so there is an
opportunity to examine particular contexts and generate evidence-based insights on the
development of leadership practice. For the first time in Canada, climate change adaptation
leadership is systematically investigated using a regional case study approach involving nested
cases from the Atlantic Region of Canada. Through the lens of Complexity Leadership Theory
(CLT), as applied by (Meijerink & Stiller, 2013), as well as transdisciplinary collaborative
leadership theory (Gray, 2008), the research demonstrates the usefulness of these theories in
informing climate change adaptation practice. The research characterizes climate change
adaptation leadership as a fluid process, operating over a continuum of leadership styles and
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functions, and which embraces complexity. Within a CLT framing, a number of existing
leadership concepts are identified as useful in characterizing climate change adaptation
leadership. These include: contextual intelligence, dual or co-leadership alliances, an expanded
notion of the role of champions, and innovation networks. It also verifies the methodological
validity of using a barriers to adaptation leadership research approach (Moser & Ekstrom, 2010)
in diagnosing the adaptive challenge of climate change (O’Brien & Selboe, 2015). Findings
from the Atlantic Region of Canada are used to develop an initial inventory of technical and
behavioural leadership competencies that can be explicitly mapped to the CLT functions
identified by Meijerink and Stiller (2013) of relevance to climate change adaptation. Climate
change adaptation leadership is thus presented as a practice where leadership potential can be
identified, competencies measured and lessons learned as part of this ongoing, reflective climate
change adaptation leadership practice.

Oral communication:

Maladaptive outcomes of agricultural insurance programs
Birgit Müller 1, Leigh Johnson 2, David Kreuer 1
1

Helmholtz Centre for Environmental Research UFZ, Department of Ecological Modelling, Leipzig,
Germany
2
University of Oregon, Department of Geography, Eugene, United States

A wide array of bi- and multilateral initiatives currently fund and promote agricultural insurance
programs in countries that heavily rely on the farming and livestock sectors. Proponents suggest
that insurance mechanisms can enhance social-ecological systems’ capacities for adaptation and
transformation towards sustainability under ongoing processes of demographic, economic, and
climatic change. As in other domains, financial markets are thus becoming increasingly
intertwined with ecosystems. Yet scholars of agricultural insurance have paid little attention to
the possible adverse effects of these mechanisms on social-ecological systems. Research on
agricultural insurance programs has mainly focused on economic impacts, while studies on
broader social and ecological consequences are sparse and have produced ambiguous and
inconclusive results. We address this knowledge deficit by (a) elaborating a holistic framework
for assessing insurance impacts on social-ecological systems; (b) highlighting the potential
adverse effects and feedbacks of ‘climate insurance’ in agriculture, particularly where programs
target intensifying agricultural production; and (c) suggesting preliminary principles for
avoiding maladaptive outcomes, including specific recommendations for designing appropriate
impact studies and insurance programs. Synthesizing studies from both developing and
developed countries, we demonstrate that agricultural insurance programs shape land-use
decisions and may generate serious economic, social, and ecological consequences. If insurance
is to be an appropriate tool for mitigating the impacts of climate change, it needs to be carefully
developed with specific local social-ecological contexts and existing risk coping strategies in
mind. Otherwise, it is liable to create long-term maladaptive outcomes and undermine the ability
of these systems to achieve social and ecological sustainability.
Oral communication:

Looking at wildfires in the mediterranean through the lens of complexity:
initiatives and opportunities for socio-ecological transformations
Elsa Varela
Postdoctoral researcher at CREDA (Center for agro-food economy and development), Castelldefels,
Spain
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The increased incidence of wildfires since the mid of the XX century in the northern rim of the
Mediterranean is well-documented and studied. Activities that maintained a low biomass
content in the Mediterranean forest areas, and hence also low probabilities for big wildfires to
take place, such as timber and fuel wood extraction, charcoal production or extensive grazing
have currently a low presence in the landscape. In Spain, fire suppression agencies were set up
in the mid-80s, achieving a significant reduction in the annually burned area. The success of
these agencies in suppression fires has however, produced their own “failure” since the risk for
mega fires to take place has not been removed but increased as forest biomass has experienced
a steady growth for several decades. Some initiatives have sprouted that try to recover extensive
grazing practices as a tool for biomass control. These are based on remunerating the shepherds
or extensive breeders for the fire prevention services they provide. A number of initiatives that
have developed payment schemes have sprouted in Spain. This work has a two-fold objective.
On the one hand, it aims at characterizes wildfire suppression agencies and their institutional
arrangements from a complexity perspective, looking at their historical development and
current status in parallel with the social, fire and vegetation dynamics. On the other hand, this
study analyses some of these initiatives (new institutional arrangements) that aim at recovering
the “traditional” extensive grazing practices with innovative approaches. This work
conceptualizes controlled grazing as a practice to increase the resilience of the social-ecological
system of Mediterranean forest ecosystems, identifying opportunities and barriers for these
institutional arrangements to take place, with a special focus on the extent that these payments
contribute to improve the situation of the extensive grazing sector

Tuesday, 22 August - C3 (180) - 11:00 - 11:40
Teleconnections, globalisation and resilience
Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Carl Folke

Oral communication:

Tele-connected forest-rainfall feedback affects landscape resilience
Lan Wang Erlandsson 1, 2, Ruud van der Ent 3, Ingo Fetzer 1, Patrick Keys 1, Hubert Savenije 2,
Line Gordon 1
1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Department of Water Management, Faculty of Civil Engineering and Geosciences, Delft University
of Technology, Delft, Netherlands
3
Department of Physical Geography, Faculty of Geosciences, Utrecht University, Utrecht, Sweden
2

Forests are undergoing considerable change in the Anthropocene, including deforestation,
reforestation, afforestation and replacement of mature forests by plantations. Through the
process of moisture recycling feedback, changes in forest cover and structure affect evaporation,
subsequent atmospheric moisture content and rainfall over land. The distance evaporation
travels over continents is on average 500-5000 km, and thus forest changes can have teleconnected impacts on rainfall over ecosystems and agriculture far downwind. Some of these
systems have tipping points in relation to rainfall amounts and seasonality, including risk for
savannization of tropical forests and crop failure. How resilience in these systems might be
affected by tele-connected forest-rainfall feedback through moisture recycling is not well
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known. In particular, the role of geographic location of forest change has not been studied. Here,
we conduct a systematic analysis of how resilience in downwind landscapes is affected by
different types of forest change in different locations worldwide. We model forest change
effects on evaporation using the global hydrological model STEAM and trace precipitation
changes using the atmospheric moisture tracking scheme WAM-2layers. Resilience thresholds
of forest-savanna transitions and crop failure are obtained through systematic literature review,
and evaluated together with soil moisture states in STEAM. Our results pinpoint hotspot regions
of forest-rainfall feedback that have a particular tele-connected leverage on downwind forest
and agricultural resilience. These hotspot regions constitute risks for downwind regions in case
of forest change, but also offer opportunity for co-production of the ecosystem service of
vegetation-regulated rainfall through forest protection and management. These knowledge
gains are important at a time of both rapid forest and climate change.

Oral communication:

Unraveling the resilience of the global production ecosystem
Magnus Nyström 1, Jean-Baptiste Jouffray 1, 2, Albert Norström 1, Victor Galaz 1, 2, Beatrice Crona
1, 2
, Peter Sogaard-Jorgensen 2, Carl Folke 1, 2
1
2

Stockholm Resilience Centre, Stockholm University., Stockholm, Sweden
The Beijer Institute, Royal Swedish Academy of Sciences., Stockholm, Sweden

Increasing human demands for certain ecosystem attributes by a burgeoning, wealthier and
increasingly urbanized global human population have transformed the biosphere into a global
production ecosystem. The mechanisms behind this global transformation are not new to
humanity, but the speed, scale and complexity by which they operate are unprecedented. While
the transformation of Earth’s biomes is undisputable, its consequences for resilience at the
global scale remains poorly understood. This new reality calls for integrative approaches where
the Earth system is recognized as one complex social-ecological system that is comprised of
interacting networks. This talk addresses changes in key systemic features (i.e. connectivity,
diversity and feedbacks) and explores what these changes mean for resilience at a global scale.
Biophysical and socioeconomic elements, within and across sectors (i.e. fisheries, agriculture,
forestry), are explored. We argue that humans are shaping the global production ecosystem in
a way that opens-up for new risks and cascading effects across sectors, which increases the risk
for systemic collapse.

Oral communication:

Water is the Master Variable: Solving for Social-Ecological Transformations in
the Anthropocene
Fred Boltz
The Rockefeller Foundation, New York, United States

Water is the master variable of the Anthropocene. It is central to the functioning and resilience
of the biosphere. Its availability and variability influences the diversity and distribution of
habitats that harbor the wealth of plant and animal life on Earth. Locally, water dictates the
suitability of human settlement, agriculture and industry, with finite water limits bounding our
use. As humanity has progressively settled and transformed the Earth, these limits have become
boundaries at regional and planetary scales as well. We have surmounted or, likely, postponed
addressing these limits with 20th century water management solutions, such as damming and
diverting water from natural sources to areas where humans desire to settle and improving the
efficiency of water use. However, we have reached critical limits that cannot be solved by
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conventional engineering and efficiency approaches. Compounded by growing human demand,
water is increasingly becoming our greatest vulnerability: for global agricultural breadbaskets,
cities, economies and society as a whole. Major transformations must be undertaken in water
management, capitalizing on advances in science, technology and engineering, and transitioning
to methods that design and manage for social-ecological resilience. We have only recently
begun to understand what is required for the ecological resilience of freshwater ecosystems.
Key ecological attributes define boundary conditions; that when below minimum thresholds,
render freshwater ecosystems more unstable and unpredictable, and less resilient to change. We
neither fully understand nor manage consistently for social-ecological resilience in human
systems through water. Poor knowledge of the state of our water resource, its chronic
undervaluation in prevailing economics, and social disparities in rights of access have further
obfuscated our understanding of the central role that water plays in social-ecological resilience.
The present work considers the nature of freshwater resilience and its paramount influence on
the general resilience and suggests an approach to understanding the transformations required
for sustainability of the human endeavor.

Tuesday, 22 August - Room 33 (30) - 11:00 - 11:40
Community resilience and working with stakeholders
Multi-level governance and biosphere stewardship
Chair/s: Vanessa Masterson

Oral communication:

Remember, Revolt, and Governance: A Case Study on Cross-scale Dynamics of
Social-Ecological Systems
Hsing-Sheng Tai, Kurtis Jai-Chyi Pei, Shih-Chieh Chang, Yi-Ju Yang, Ming-Chien Su, ChunHung Lee
Department of Natural Resources and Environmental Studies, National Dong Hwa University,
Hualien, Taiwan

The Danungdafu Forestation Area (DFA) represents one of the most controversial case
concerning land use and indigenous rights in Taiwan. Since 2012, we have been studying this
social-ecological system from trans-disciplinary perspectives, which include researches on
governance, wildlife ecology, land use change, ecosystem processes and services, citizen
science, regional sustainability indicator, land use preference, and agri-environmental policy.
Preliminary findings show that resilience of the DFA social-ecological system has been
enhanced by proactive governance efforts since the last system transformation in 2002. This
can be further attributed to the following factors: improved biological and livelihood diversity;
promoted community participation and social learning; strengthened social networking; and an
emerging cross-scale governance institution. At the same time, however, scarcity of water
resources casts a shadow on system resilience. From a nested hierarchy perspective, the DFA is
actually a subsystem of the Central East Rift Valley social-ecological system (CERV) in Eastern
Taiwan. A critical question concerning resilience would be, how this subsystem interacts with
the larger system? More specifically, does the CERV system nurture, or constrain recovery of
system resilience of DFA (the remember effect)? Does dynamics of DFA influence the system
resilience of CERV (the revolt effect)? How do governance system and actors govern cross-
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scale dynamics of the two social-ecological systems? Research findings show that landscape
effects on various wildlife species exist in both of the CERV and DFA land scales. The research
team is still working on other critical issues concerning how the two systems interact in terms
of ecosystem processes and services. Last but not least, an adaptive co-management platform is
emerging and playing the role of bridging the two systems. Understanding of all these issues,
and the way they interact with one another, can help to build up an adaptive governance regime
with properties of double-, or even triple-loop learning.

Oral communication:

How opiate addiction in a co-managed fishery threatens social-ecological
resilience: An ethnographic study of shellfishing in Maine
Bridie McGreavy
Department of Communication & Journalism University of Maine, Orono, United States
New England Sustainability Consortium, Orono, United States

National surveys in the United States indicate that approximately 21.5 million adults struggle
with substance use disorders. This is a pressing issue of human well-being in the State of Maine
which is currently experiencing an opiate epidemic and where northern “downeast” coastal
regions have one of the highest rates of overdose deaths in the United States, with 20 deaths per
100,000 residents per year. Studies of addiction generally focus on social causes and effects;
thus the relationship between this pervasive social problem, ecosystems, and governance is not
well understood. This study describes complex relationships between substance use disorders,
intertidal ecosystems, and a shellfish co-management system. I share results from a four-year
ethnographic project, drawing from participant observations within municipal shellfish
programs and interviews with clammers, regulators, marine law enforcement officers,
municipal and state officials, and shellfish dealers (n=41). This research documents the ways in
which substance use disorders, and opiate addiction in particular, negatively affect the resilience
of Maine clamming communities. Thematic analysis of transcripts and texts reveal multiple
factors that influence clammers’ risks for opiate addiction. Conservative estimates indicate 20%
of licensed clammers suffer from opiate addiction, with much higher rates of other substance
use disorders. Physical strain and injury from clamming, especially to the neck, shoulders, and
lower back, is a key risk factor. This risk is compounded by unsustainable management practices
which deplete clams from softer intertidal substrates and force clammers into rockier substrates.
Further, substance use disorders constrain adaptive capacities by reducing the number of
volunteers who can effectively participate in conservation activities and increasing social
exclusion and negative conflict at municipal shellfish meetings. I describe complex ways in
which substance use disorders affect the resilience of this fishery and conclude with
recommendations for meaningfully addressing this issue within coastal communities and
natural resource co-management systems.

Oral communication:

Non-market food provisioning services in the Hachijo Island, Japan, and their
implications toward building a resilient island
Osamu Saito 1, 5, Kana Tatebayashi 2, Toshiya Aramaki 3, Kiyo Kurisu 4, Keisuke Hanaki 4,
Kazuhiko Takeuchi 5
1

United Nations University Institute for the Advanced Study of Sustainability (UNU-IAS), Tokyo,
Japan
2
Graduate School of Engineering, Osaka University, Osaka, Japan
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3

Department of Regional Development Studies, Toyo University, Tokyo, Japan
Graduate School of Engineering, The University of Tokyo, Tokyo, Japan
5
Integrated Research System for Sustainability Science (IR3S), The University of Tokyo, Tokyo, Japan
4

The resource consumption pattern of remote islands is assumed to be different from that of the
main land owing to the constraints of transportation that limit both material distribution and
human interaction. This study aims to investigate the food production and consumption pattern
of remote islands with an attention on the flow of food supply and food stock for emergencies
by conducting household questionnaire surveys and interviews with the residents of the Hachijo
Island, Tokyo. The Hachijo Island is located nearly 300 km south of mainland Tokyo with two
small volcanoes and a population of approximately 8,000. We found that sharing non-market
food provisioning services plays an important role by providing about half of the total food
consumption during high cropping and harvesting season of agricultural and marine products.
Potatoes, vegetables, seafood, and fruits are widely shared without any market transaction in
the island. Non-market food provision accounts for 18% of the average daily calorie intake per
person, equivalent to 20% of total expenditure of food per person. The study also found that
many households own additional deep freezers to store the products shared and exchanged with
neighbors and relatives in the Hachijo Island. Based on these findings, we examined the
potential role, opportunities, and challenges of such a food-sharing culture to build a resilient
island against natural disasters and socio-economic changes. Non-market food-sharing practices
can enrich daily livelihood by diversifying food species, which is appreciated by the people of
the island, and enhance resilience against unpredictable natural disasters in remote islands by
strengthening the safety net and preparedness to disasters. Future challenges include revitalizing
such non-market food-sharing practices by explicitly linking them with a proactive policy and
action to cope with aging and decreasing island population as well as natural disasters
intensified by climate changes.

Tuesday, 22 August - Room 24/25 (70) - 11:00 - 11:40
Governance and social-ecological fit
Multi-level governance and biosphere stewardship
Chair/s: Michael Schoon

Oral communication:

Top-down or bottom-up? Lessons from three case studies of New Zealand
freshwater governance systems
Gina Lucci, Lan Chen, James Turner
AgResearch, Hamilton, New Zealand

Freshwater quality is deteriorating due to increasing concentrations of nutrients, sediment, or
faecal contamination across New Zealand. Concomitantly, there is pressure to intensify and
realise greater production and value from natural resources. This conflict between protection of
the environment and economic growth is a common problem across the globe. Embedded in
this conflict are the complex and interconnected environmental, economic, cultural, and social
demands that must be accommodated in decision making processes. A number of strategies
have been adopted to balance local communities’ aspirations with national policy objectives.
These strategies range from user-led bottom-up through to government-led top-down
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governance approaches. Recently, collaborative governance has emerged as the preferred
approach for addressing complex and conflicting demands on natural resources. Three New
Zealand case studies with governance systems for managing freshwater were examined and
compared: 1) top-down (or decisionistic); 2) bottom-up; and 3) collaborative. Ostrom’s eight
“Design Principles” together with information on the ecological status of the resource system
were first used to determine if the governance systems are achieving their objectives. Process
tracing, a qualitative method, was then used to analyse the co-evolution of the actors,
governance system, and resource system for each case. Preliminary results suggest that many
of the “Design Principles” have been included in decision-making (e.g. clearly defined
boundaries, monitoring, and nested enterprises). However, improvement in the ecological status
of the resource has only been measured in one of the three cases. Process tracing further
highlighted that the successful user-led governance system was not only a result of the
governance system itself, but had its foundations in research and community awareness predating its implementation. This research helps uncover both the characteristics of effective
governance systems for achieving multiple objectives in freshwater management, and the
historical paths and mechanisms contributing to their success or failure.

Oral communication:

Assessing the ability of collaborative governance arrangements to resolve the
problem of spatial fit in coral reef ecosystems
Rebecca Weeks 1, Rene Abesamis 1, Eric Treml 2, Vera Horigue 3
1

ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, Australia
University of Melbourne, Melbourne, Australia
3
University of the Philippines Marine Science Institute, Manila, Philippines
2

We explore the question of whether collaborative governance arrangements can help to resolve
the problem of fit in social-ecological systems, using a case study of coral reefs in the central
Philippines. Many natural resource management challenges arise as a result of scale mismatches
between ecological systems and processes and the governance structures tasked with managing
them. In coral reef ecosystems, species persistence and ecosystem functioning depends upon
larval dispersal between reef patches. The scale of this dispersal typically extends beyond the
boundaries of a single jurisdiction, requiring collaboration between governance units to ensure
effective management. The Philippines is recognised as a forerunner in both the establishment
of locally managed marine reserves and the formation of collaborative governance
arrangements for coastal resource management. We propose that if these collaborative
arrangements are to resolve the problem of fit, three conditions must be met: (1) collaboration
must occur between actors whose resources are connected; (2) collaboration must function to
improve management of interconnected resources; and (3) collaboration must occur across
spatial extents that match the extent of ecological connectivity. Using a structural network
approach, we evaluate the level of fit between collaborative networks comprising 131 coastal
municipalities and ecological networks constructed using a larval dispersal model. To assess
the functionality of collaboration, we classified interactions as either “information sharing” or
“joint planning and management”. We found that information sharing networks were denser
than those for joint planning and management. Alignment between the collaborative and
ecological networks was better within formal “alliances”, however the spatial extent of
collaboration did not match the full extent of dispersal. Our results have implications for policies
aimed at scaling up local resource management efforts in the Philippines and elsewhere.
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Oral communication:

A multilevel network model of institutional fit between an actor network and
multiple cross-sector issues.
Arvid Bergsten, Tolera Senbeto, Julia Leventon, Joern Fischer
Leuphana University Lüneburg, Lüneburg, Germany

Governance failures are often attributed to low institutional fit, ie that the governance system is
not adapted to match the social-ecological system that it is supposed to manage. Institutional fit
is challenging especially for governance issues that span across several sectors of society, as
with many environmental problems today. Such cross-sector issues need to be managed
holistically through coordination and self-organization among the multiple stakeholders
operating at multiple governance levels. However, mainstream responses to institutional misfit
generally focus on either a small set of governance issue, or on general implementation of
governance principles (eg multilevel or participatory governance). This talk describes a new
approach that conceptualizes institutional fit as emergent from a network of interconnected
issues, each governed by several actors. To do so, we introduce a two-layered network model
that help us analyze the institutional fit between a social network of governance actors at
multiple levels, and a network of interlinked issues in a social-ecological system. For a
smallholder-based system in rural Ethiopia, we demonstrate how this network model can be
used to conceptualize, visualize and quantify the institutional fit both the perspective of the
issues, and from the perspective of the actors. For each issue (or nexus of interacting issues) we
examine whether the collaborations among actors reflect the social-ecological complexity
around that issue. From the perspective of each actor, we examine whether its collaboration
pattern reflects how its main interests are directly interacting with other governance issues. In
this way, we identify those issue-actor configurations in the system that require better crosssector coordination, from specific actors. The presentation will center on the conceptual aspect
of the network model, by discussing its meaning and general validity in such social-ecological
systems where weak cross-sector coordination is hampering desired governance outcomes.

Tuesday, 22 August - C4 (125) - 11:00 - 11:40
Resilience to climate change
Multi-level governance and biosphere stewardship
Chair/s: Andrea Downing

Oral communication:

Climate Adaptation, Sea-level Rise, and Complex Governance in the San
Francisco Bay Area
Mark Lubell
University of California, Davis, Davis, United States

As with many other coastal regions, the San Francisco Bay area is currently attempting to create
a new set of governance institutions to address climate change impacts, especially for sea-level
rise. This paper analyzes these new governance institutions from the ecology of games
perspective, which argues that institutional change is driven by an evolutionary process where
political actors experiment with a wide variety of possible new policy venues. The relevance of
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the ecology of games is obvious in the San Francisco Bay Area, where the issue of sea-level
rise and associated climate change adaptation strategies are being debated in multiple venues at
the local and regional levels. The process of institutional change is literally in motion in the
region, and most stakeholders are unclear about when or how the final structure of governance
will emerge. We develop and test some initial hypotheses using a combination of network
analysis from archival data and qualitative interviews of over 40 key stakeholders in the Bay
Area. The network analysis uses a bi-partite (also called two-mode) network where actors are
linked to venues, and suggests that most of the coordination is occurring around venues but the
patterns vary across levels of geographic scale. The research has general implications with
respect to how complex governance institutions evolve to address emerging issues, within the
path dependent constraints established by existing institutions and actors. The capacity of these
new institutional arrangements to effectively manage what some stakeholders call the "slowmoving natural disaster" of sea-level rise has profound ecological and social consequences,
because rising seas and flooding will not only compromise the ecological health of tidal
wetlands, but will also have major impacts on infrastructure and the built environment. This
paper is part of a broader project that will provide an integrated analysis of bio-physical models
of sea-level rise vulnerability, transportation infrastructure, and governance networks.

Oral communication:

Bottom-up Meets Top-down in Climate Governance: The Role of Collaborative
Civil Society Organizations in Scaling Out, Up and Deep
Barry Colbert 1, Elizabeth Kurucz 2
1

Lazaridis School of Business & Economics, Wilfrid Laurier University Waterloo, Ontario, Canada,
Waterloo, Canada
2
College of Business & Economics University of Guelph Guelph, Ontario, Canada, Guelph, Canada

This empirical qualitative study examines the scaling process of a ‘bottom-up’ regional program
of network-based voluntary carbon emissions governance in Ontario, Canada. Since 2012, the
program has been scaling from one tri-city region to seven other regions across the province, at
the same time that ‘top-down’ regulation on carbon was being developed and introduced by the
Federal and Provincial governments. Integrating bottom-up and top-down imperatives has
potential to generate novel solutions and to impact social-ecological resilience: “[c]hange is
both bottom-up and top-down. Otherwise, scale conflicts ultimately compromise the promise”
(Olsson, Gunderson et al., 2006:31). To help build multi-level resilience, a growing
phenomenon is the arms-length, multi-partner collaborative organization, or ‘collaborative civil
society organization’ (CCSO) (Kurucz, Colbert & McDermott, 2015), with a mission to
facilitate positive dialogue and policy development among critical stakeholders in a regional or
industry institutional field. An alternative to a deliberately contentious NGO approach, or to
dyadic corporate-NGO partnerships (GEMI-EDF, 2008), CCSO’s strive for open collaboration
toward sustainability goals co-created with regional stakeholders, thereby acting as convening
(Waddock, 1989; Westly & Vredenburg, 1997) or bridging organizations (Berkes, 2009) in the
institutional field to constitute a form of adaptive co-management of regional and global issues
(Armitage, Berkes & Doubleday, 2010). The focal organization for our study is Sustainability
CoLab, a Canadian network of CCSOs. Through 42 in-depth qualitative interviews with
network members and immediate stakeholders, we explore aspects of scaling out, up, and deep
in carbon mitigation and adaptation. ‘Scaling out’ refers to geographical diffusion, ‘scaling up’
entails effecting policy and regulatory change, and ‘scaling deep’ means engaging people and
helping to shift cultural beliefs and norms (Moore, Riddell & Vocisano, 2015; Westley,
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Antadze, et al., 2014). We develop insight and implications for practice and theory on the
design, leadership, and scaling strategies of collaborative civil society organizations.

Oral communication:

Local institutions key to ensuring successful adaptation to climate change
Matthew Berman 1, Juan Baztan 3, Omer Chouinard 4, Jean-Paul Vanderlinden 3, Kaleekal
Thomson 5, Gary Kofinas 2
1

University of Alaska Anchorage, Anchorage, AK, United States
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5
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2

Climate change is causing wide-ranging effects on ecosystem services critical to rural
communities and livelihoods, creating a need to adapt. Studies of climate change adaptation
typically consist of narrative descriptions of individual cases, making it difficult to formulate
and test or generalizable hypotheses about adaptation processes. We studied climate change
adaptation in seven coastal communities around the world, including arctic, temperate, and
tropical areas of four continents. Study communities faced multiple challenges from sea level
rise and warmer ocean temperatures, including coastal erosion, increasing salinity, and
ecological changes. We analyzed how the communities adapted to climate effects and other
forces for change, focusing on most important changes to local livelihoods and societies, the
degree that climate change was perceived locally, and barriers and enablers to adaptation.
Although many factors contributed to adaptation, communities with strong self-organized local
institutions meeting characteristics for successful commons management appeared better able
to adapt without substantial loss of well-being while keeping the community largely intact than
communities where these institutions were weak or absent. Key features of these mostly
informal institutions included setting and enforcing rules locally and communication across
scales. Self-governing local institutions have been associated with sustainable management of
natural resources. Analogous institutions providing or regulating local public services appear to
play a similar role in helping people adapt to effects of climate change on ecosystem services.
The findings suggest that policies to strengthen, recognize, and accommodate self-organized
local institutions may help rural communities adapt. We note that although the study
communities were able to adjust to current climate impacts, future combined effects of climate
and other forces could overwhelm their adaptive capacity.

Tuesday, 22 August - Room 35/36 (72) - 11:00 - 11:40
Indigenous knowledge and social-ecological innovation
Social-ecological transformations for sustainability
Chair/s: Frances Westley

Oral communication:

The Cree fight for a sustainable relationship with their lands in the face of
hydroelectric development: resilience, innovation and change.
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Melanie Chaplier
University of Waterloo, Waterloo, Canada

In 2002, the Cree of Eeyou Istchee, in Northern Quebec, signed a renewed land claim agreement
with Hydro-Quebec and the provincial authorities. This agreement, known as the “Paix des
Braves” ratified the Eastmain-Rupert hydroelectric project and participated in redefining the
relationship, now phrased in terms of partnership, between the Cree and the various actors of
resource development in the region. This ethnographic research expounds on the multiple
aspects of this redefinition, focusing on the changes affecting the Cree relationship with, and
actions on the land, seen as the matrix of their identity. In this presentation, I will describe how
the Cree actions during the construction of the Eastmain-Rupert hydroelectric complex
consisted of a unique form of Indigenous Social Innovation. Indeed, adapting to renewed
challenges, the Cree created new institutions and new ways of doing that better allowed them
to seize the various economic opportunities while maintaining their land ethics. In their efforts,
they forced a company like Hydro-Quebec out of its comfort zone (an effort which largely
predates this agreement but that has been made more visible since its signing), pushing them to
think differently about the land and its inhabitants, as well as considering a more collective
approach to land ownership (in decision making as well as in wealth redistribution). In this
context, understanding the resilience of the Cree land tenure model and its capacity to absorb
change is crucial and offers an interesting example of what Indigenous social innovation means.

Oral communication:

A Case Study of Intercultural Social Innovation on Haida Gwaii: Reconciliation
Education by the Haida Gwaii Higher Education Society
Erin Alexiuk 1, Carlos Ormond 2, Dan McCarthy 1
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2
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The Waterloo Institute for Social Innovation and Resilience (WISIR) defines social innovation
as any initiative (product, process, program, project, or platform) that challenges and, over time,
contributes to changing the defining routines, resource and authority flows or beliefs of the
broader social systems in which it is introduced. As social innovation practice grows, critical
and Indigenous perspectives are needed to inform social innovations that are initiated, planned,
developed, and implemented by, or in collaboration with, Indigenous Peoples. Accordingly, this
research examines a place-based, immersive reconciliation semester for undergraduate students
as part of a larger study examining intercultural social innovation in Canada. To undertake this
study, we have partnered with the Haida Gwaii Higher Education Society (HGHES), a social
enterprise established in 2009 that delivers innovative and transformative curricula grounded in
the people, communities, and environments of the ancestral home of the Haida Nation, Haida
Gwaii. Using case study methodology, we aim to support and document the development and
pilot-course delivery of reconciliation-focused curricula to undergraduate students through
HGHES. By examining HGHES as a change agent in reconciliation processes, we are
responding to growing national awareness of Indigenous history and reconciliation processes in
Canada and contributing a much-needed empirical case study of intercultural social innovation.
Perhaps more importantly, the critical lessons for reconciliation emerging from the communities
of Haida Gwaii and the Haida Nation are lessons that benefit everyone, can transform the
conversation around reconciliation in Canada, and ultimately contribute to broad, durable
social-ecological change.

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
Oral communication:

Sustainability Discourse as Decolonizing Poetics: Anishinaabe Gikendaasowin
Melanie Goodchild
University of Waterloo, Waterloo, Ontario, Canada

Tapping into the theoretical and intellectual potential of Anishinaabe teachings (Indigenous) for
innovations to lead deliberate transformations towards sustainability requires Indigenous-led
institutions. I am working with allies to establish the Turtle Island Institute, an Indigenous-led,
social innovation “think and do” tank that will tackle globalization, modernity and colonialism
from an Indigenous perspective. While mainstream colleges or universities are powerful allies,
Indigenous scholars, elders, and knowledge holders, must lead academic thinking on Indigenous
innovation. As a knowledge keeper of the Anishinaabeg, I deconstruct the modernist and
colonial texts of sustainability discourse. I am a doctoral student at the School of Environment,
Resources and Sustainability (SERS) at the University of Waterloo. As an AnishinaabeKwe
(woman), post-colonial and critical theory scholar, I ‘revel in my subjectivity.’ My academic
training together with my cultural knowledge privileges me with a unique scopic regime from
which to observe the performance of sustainability texts. These texts are stories that teach
Anishinaabe Enawendiwin (relating to Creation). Each story is a performance that has its own
discursive politic. I am both a producer and consumer of this discursive politic. Indigenous
scholars before me struggled to expose their peers, across various disciplines, to Indigenous
perspectives that differed from mainstream narratives of development, sustainability and
innovation. Indigenous peoples were categorized as pre-modern and inclusion of our intellectual
contributions were token at best. However, discursive texts on transition and sustainability are
rendered new by re-visioning them as contested space that privileges Anishinaabe
Gikendaasowin (ways of knowing). There cannot be a uniform understanding of change and
transition because we see things differently. By controlling the conditions of spectatorship,
drawing attention to epistemological paradoxes, Indigenous scholars now wield the power to
determine what the spectator sees – challenging grand narratives to create new entities, this is
decolonizing Indigenous poetics.

Oral communication:

Exploring the Potential of Indigenous Innovation in Canada
Dan McCarthy
Waterloo Institute for Social Innovation and Resilience, Waterloo, Canada

Innovation is needed to build resilience and address the most complex social-ecological
challenges facing the global population. In Canada and other colonized countries around the
world, the need for Indigenous-led social innovation has likely never been greater than it is
today. This paper explores the concept and emerging practice of Indigenous-led social
innovation for fostering social-ecological resilience using several Canadian case studies. As a
result of nearly 400 years of colonization in Canada, Indigenous communities occupy
marginalized political-economic spaces that perpetuate inequalities in education, health care,
income and opportunities. In the face of this reality, opportunities to foster Indigenous-led
innovation and social change that provides opportunities for Indigenous communities to
effectively assert their Indigenous and Treaty rights as well as build potential for autonomy and
self-governance are imperative. The case studies include Indigenous-led social innovations that
are intended to both foster resilience and reconciliation in the domains of mining, the legal
system and the educational system. We examine how social innovation and resilience thinking
may provide a useful theoretical bridge to facilitate social change that is at the heart of
reconciliation. Social innovation scholars link the concepts of resilience, vulnerability and
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innovation by noting that in order to foster resilient social-ecological systems we society needs
a steady stream of social innovations and that marginalized and vulnerable populations are a
largely untapped source of innovation. Perhaps more importantly, we argue that Indigenous
Knowledge can greatly contribute to innovations that foster transformations towards socialecological resilience.

Tuesday, 22 August - Room 34 (30) - 11:00 - 11:40
Creating spaces for transformative learning: labs and assessments
Social-ecological transformations for sustainability
Chair/s: Per Olsson

Oral communication:

Lessons learned applying a Resilience, Adaptation Pathways and Transformation
Assessment (RAPTA) framework
Yiheyis Maru 1, Deborah O'Connell 2, Nicky Grigg 2
1
2
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In 2016 we published interim guidelines for using a Resilience Adaptation Pathways and
Transformation Assessment (RAPTA) framework to design, implement and assess
development projects. These guidelines are for designing ways to intervene in a system,
informed by the concepts of resilience, adaptation, and transformation in order to move towards
sustainability goals. The Stockholm Resilience Centre (SRC) Guidance for Resilience in the
Anthropocene: Investments for Development (GRAID) program and United Nations
Development Programme (UNDP) provided the first opportunities to pilot RAPTA. One of the
opportunities was in a project design process for a Global Environment Facility (GEF) Food
Security Integrated Approach Pilot (FS-IAP) project in Ethiopia. The second was facilitating
RAPTA-based participatory project design with the Telecho community near Addis Ababa,
Ethiopia. We will present key findings from these early trials. Prior to applying RAPTA in these
settings, we developed a theory of change for how RAPTA could be developed and used to
move towards achieving sustainability goals. The theory of change was used to create a learning
framework that we used to learn from our experiences applying RAPTA. These underpinned
our ability to collect meaningful feedback from stakeholders and evaluate the effectiveness of
RAPTA with respect to three identified pathways to impact: enabling resilience, adaptation and
transformation to be embedded meaningfully in project design, implementation and
management practice; influencing formal policies, agreements and initiatives; and building
capacity and agency of stakeholders to use RAPTA in decision making for systemic and
transformational change. We will provide an overview of progress based on interviews with
stakeholders from the community as well as those working at national and international levels.
Early results show emerging influence on project design practice, international conventions and
the knowledge and perspectives of stakeholders.

Oral communication:
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University Based Sustainability Labs and Social-Ecological Resilience: Designing
Relational Spaces to Catalyze Social Learning
Elizabeth Kurucz 1, Barry Colbert 2, Sean Geobey 3
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3
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2

Universities are increasingly called upon to abandon their more traditional ‘ivory tower’ role
and engage in learning networks, regional development, transformation innovation, coproduction of knowledge and social learning to help facilitate a transformation toward
sustainability (Dlouhá, Huisingh & Barton, 2013). Many universities are doing this by creating
sustainability-focused design labs centred on developing social-ecological resilience (Kurucz,
Colbert & Geobey, 2016). Both panarchy theory and transition management scholarship
highlight the idea that building transformative capacity relies upon the ability to create space
for systemic experimentation and innovation across scales at critical times (Olsson, Galaz &
Boonstra, 2014). Understanding how to design interactive innovation spaces and change labs
can be advanced through drawing on ideas from these fields (Olsson et al, 2014; Westley et al.,
2011). Learning is an important social source of resilience during periods of rapid change and
reorganization (Folke et al, 2003) and building collaborative learning capacity of individuals in
complex contexts is fundamental to sustainability (Milbraith, 1989; Bouwen & Tailleiu, 2004;
Keen, Brown & Dyball, 2005). McCarthy et al. (2011: 2) define social learning as “an ongoing,
adaptive process of knowledge creation that is scaled up from individuals through social
interactions fostered by critical reflection and the synthesis of a variety of knowledge types that
result in changes to social structures”. In this paper we consider how social learning toward
sustainability transformations might be catalyzed and supported in ‘sustainability-focused
learning networks’ (Kurucz, Colbert & Marcus, 2014) consisting of university based design labs
as bridging organizations (Berkes, 2009) and their shadow network (Westley et al., 2011) of
multi-sector stakeholders. We present the conceptual framework and early findings for an
empirical study underway exploring how social learning is fostered in these labs and how both
learning and social-ecological resilience can be evaluated as outcomes of the lab process.

Oral communication:

The role of experimental Labs in socio-ecological transformations for
sustainability
Cristina Zurbriggen 1, 2, Mariana González 1, Maria Mancilla 3
1
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3
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2

Due to the complex, systemic and interrelated nature of the serious social, economic and
environmental problems that human societies currently confront, entirely new responses are
required. As humans, we must learn to think differently about our complex world and to work
together in unusual and strategic new ways. We need to more fully see and understand the
systems within which we all exist so that we can learn to identify and create conditions for
public innovation. Therefore, we need to change the traditional ways of thinking about social
change and policy-making in order to foster system changes. Partial or sectorial interventions
will not bring transformative innovations. Only systemic changes will allow us to develop
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resilient, adaptive and effective management patterns. In this context, this paper aims to analyze
the role of experimental Labs in promoting a reflexive culture that facilitates new ways of
addressing complex socio-ecological problems and transforming new ideas into practical action
that will eventually lead to the emergence of new values. Labs are conceived as creative spaces
that bring together diverse stakeholders to help them understand the challenges at stake from a
system perspective. At the same time, Labs enhance interfaces through a creative, dynamic and
adaptive learning process, characterized by transdisciplinary co-creation of knowledge,
interactivity and experimentation. This paper will discuss the role of Labs, considering the
following dimensions: purposes, principles, participants, structures and practices. Based on
these dimensions, the aim is to conceptualize their role in contributing to socio-ecological
transformations for sustainability. Also, it will be focused on key areas for experimentation and
transformation in public policies for sustainability: future framing of the challenges for
sustainability; understanding knowledge generation in action for decision-making; and
experimentation of new public policies towards a sustainable development.

Tuesday, 22 August - Poster area - 11:00 - 11:40
Methods theme: #1 Poster tour: Ecosystem services and landscape
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Kirill Orach

Poster:

A palaeoecological perspective on sustainable land-use management in response
to climate and socio-economic drivers in Groot Winterhoek Wilderness Area in
the Western Cape, South Africa
Cherie Forbes, Lindsey Gillson, Timm Hoffman
Plant Conservation Unit, Department of Biological Sciences, University of Cape Town, Private Bag
X3, Rondebosch 7701, South Africa, Cape Town, South Africa

Climate change will affect ecosystem services (ES) such as food production and water
availability. Effective amelioration and adaptation will depend on good governance and a sound
understanding of the resilience of socio-ecological systems (SES). A long-term palaeoperspective (centennial-millennial) on ES is therefore needed to build more realistic, contextual
and evidence-based arguments for sustainable land-use management by identifying safe
operating parameters. This PhD study uses the Groot Winterhoek Wilderness Area (GWWA)
and surrounding agricultural lands in the Cape Floristic Region of the Western Cape, South
Africa, as a SES case study to inform sustainable land-use management. GWWA has the
potential to provide ES (e.g. biodiversity, water purification, pollination, invasion resistance,
erosion regulation) to the surrounding active agricultural lands, therefore playing a critical role
in food and water security, economic development and overall resilience. In this study, changes
in biodiversity, water quality and soil erosion in response to local level climate variability and
land-use change (fire, herbivory and crop cultivation) will be reconstructed over the past
ca.2000 years using palaeo-proxies such as fossil pollen, minerogenic sediment accumulation
rate and geochemical/magnetic markers. Semi-structured interviews with local commercial
farmers and key land management institutions such as CapeNature and local government will
be used to define the environmental problem, explore perceived resilience of the SES and
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explore adaptation, restoration and management options. Palaeo-data will be used to identify
Thresholds of Potential Concern and potentially to co-develop management tools with relevant
stakeholders. Preliminary pollen, charcoal and soil regulation results will be presented here.
Results will add to the limited palaeoecological record of this vulnerable biodiversity hotspot,
and inform key management objectives and restoration targets related to climate variability, fire
regimes and vegetation composition. This case study will investigate the potential of increasing
resilience to negative impacts of future climate change by encouraging interdisciplinary socialecological research.

Poster:

Situating Green Infrastructure in Context: Adaptive Socio-Hydrology for
Sustainable Cities
Laura Schifman 1, Dustin Herrmann 2, Alessandro Ossola 1, William Shuster 3, Ahjond
Garmestani 3, Matthew Hopton 3
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The benefits of green infrastructure (GI) in controlling urban hydrologic processes have largely
focused on practical matters like stormwater management, which drives the planning stage.
Green Infrastructure design and implementation usually takes into account physical site
characteristics and local rainfall patterns, but this does not necessarily situate the project to most
effectively provide multiple or additional ecosystem services. This traditional approach leads
to a highly centralized yet disconnected urban landscape, and can deemphasize the additional
benefits that GI offers, such as heat island amelioration, carbon sequestration, pollinator habitat,
housing value improvements, and green space aesthetics. Such ancillary benefits are important
because they are provided beyond the intended service of stormwater management. We propose
a framework in which GI planning and implementation moves from a purely hydrology-driven
model to an integrated socio-hydrological approach, in which multi-stakeholder networks guide
the decision-making process to determine how and where GI is situated contextually, rather
than a “one-size-fits-all” installation. We explain how different sectors (e.g. environmental
management, public health, and community organizations, stormwater management.) can create
a connected network of organizations that work towards a common goal, in this case serving
multiple objectives through GI. We use a graphical model to compare decision making
processes, and show how they are influenced by network nodes as a GI project is guided through
planning stages to completion. We show that this multi-stakeholder, connected, de-centralized
network approach results in enhanced multi-functionality potentially increasing the resilience
of urban systems at multiple levels and scales. To illustrate this framework, we utilize case
studies of U.S.-based GI projects that have moved from a hydrology-exclusive approach to a
socio-hydrologic enhancement of ecosystem services. With this contribution we hope to
encourage a more interdisciplinary approach to GI planning and implementation that integrates
human and environmental system management in urban areas, increasing sustainability and
resilience.

Poster:
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Supply-Demand Budget of Ecosystem Services Promoting Environmental
Cooperation for Improving Ecological Resilience in a Megalopolitan Region
Wenbo Cai 1, David Gibbs 1, Ruishan Chen 2, Linlin Wei 3, Lang Zhang 4, Yongli Cai 5
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The urban expansion in the megalopolitan regions has resulted in serious environmental
problems which threaten the ecological resilience of regional ecosystems. Inter-city
environmental cooperation mechanisms are required for improving ecological resilience of
regional ecosystems and meet the high demand in a megalopolitan region. Ecosystem service
approach will provide scientific fundamentals for identifying and defining contribution and
responsibilities in environmental cooperation in a megalopolitan region. Through a case study
of the Yangtze River Delta (YRD) Megalopolitan Region, this study developed a new method
for distinguishing contributions and responsibilities of different administrative units in
environmental cooperation in a megalopolitan region. The results showed that (1) the
Ecosystem Service Unit was defined for estimating the quantity of ES for an administrative
unit. (2) The YRD Megalopolitan Region had totally -139567.51 ESU*km2 deficit in 2010. (3)
Hangzhou (52.71%), Taizhou-Z (20.00%), and Shaoxing (10.76%) had top 3 surplus of ESs.
(4) Shanghai (20.17%), Nantong (14.30%) and Suzhou (12.57%) had the top 3 deficit of ESs.
(5) For spatial distribution of the ESs, the potential SPCs are mainly distributed in the Zhejiang
Province; the potential SBCs are distributed in the Jiangsu Provinces and Shanghai. This study
will promote environmental cooperation mechanisms for improving ecological resilience of
regional ecosystems at different administrative levels in a megalopolitan region.

Poster:

Spatial discontinuities and panarchy theory : for a better management of
agriculture/forest interfaces
Marc Deconchat
INRA-Dynafor, Castanet tolosan, France

Panarchy theory provides a framework for understanding the dynamics of complex systems
with a strong emphasis on levels of organization, disturbance and resilience. However, the
spatial dimension of the systems is not fully taken into account despite its crucial roles for many
social and ecological processes. Spatial discontinuities are part of the spatial heterogeneity of
many systems; it is the place where two different covers (i.e. forest and agriculture habitats) are
in contact along a more or less abrupt border. After showing that the interactions between both
habitats and their dynamics are not fully acknowledged in the panarchy framework, I propose
some new concepts that could be included in the theory in order to cover more easily such cases.
I show that the discontinuity between two phases of the cycle of a same system is different from
the discontinuity between two systems, and that the speed of the cycle of both systems is a key
parameter. Inclusion of adjacent habitats and their interface in a broader system is not sufficient
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to explain the properties emerging from the interactions. The usefulness of these concepts is
shown with some examples dealing with agriculture/forest interface along edges. A better
understanding of the theoretical processes governing edge dynamics and associated ecological
functions, helps to include them in natural resources management.

Poster:

The eco-cultural resilience of agroecosystems. Assessing the regulation value of
rural knowledge.
Antonio Gómez-Sal, Elena Velado-Alonso, Alberto González-García
Ecology. Life Science Dept. Alcalá University. Madrid., Alcalá de Henares, Spain

Traditional and indigenous production systems were the factory, in which it was generated a
pattern of biodiversity different to that of natural ecosystems. This alternative biodiversity was
able to maintain noticeable properties of both integrity and resilience in agroecosystems, being
the modification and careful control of the structure an important support for their viability.
Nature domestication not only operates on the species, but also on specimens (e.g. management
ways, pollarded trees), landscape structure (plots with specific purposes) and numerous semidomestic stocks that occupy the new habitats (e.g. grass ecotypes, trees and bushes selected due
to their specific attributes). All this, was driven by the local knowledge about that agricultural
resources. The results will depend on what are the objectives and features of the production
system, being this a key aspect for the ecological and social sustainability, the target of
traditional agriculture. One of the most outstanding consequences of this management are the
rural cultural landscapes. In contrast to the above, the loss of agrobiodiversity and ecosystem
structure increases the fragility with which we are facing the Millennium challenges: global
change in the Anthropocene context. Based on these premises, a method for eco-cultural
resilience assessment is proposed and tested. This essay is centred on agro-ecosystems which
maintain significant levels of diversity, structure and adapted knowledge (the silvopastoral
systems known in Spain as dehesas). For the evaluation of each of these characteristics,
information indexes are used. Regarding to knowledge assessment, a profile model considering
basic categories of contents is proposed, representing the required information for a sensible
sustainable management. Consequently, each analysed situation (estate) is evaluated according
to the differences it has with that profile, which acts as target scenario. The results allow us to
discuss the eco-cultural resilience of a set of representative farms and the model applicability
to different agro-ecosystems.

Poster:

Socio-ecological Systems in the context of Climate Change: A Case Study of
Quarry Road Informal Settlement, South Africa
David Williams 1, 2, Tania Guillén Bolaños 2
1
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The rising number of people exposed to climate-induced natural hazards, as well as the evolving
threat of climate-induced natural hazards through climate change, emphasises the need for
gaining a deeper understanding of socio-ecological systems dynamics. When trying to further
understanding in the dynamics and causal relations of socio-ecological systems, modelling
techniques can be applied as an effective analysis tool. In "Socio-ecological Systems in the
context of Climate Change: A Case Study of Quarry Road Informal Settlement, South Africa",
to be published in 'Earth's Future' Journal, a system dynamics model is constructed through a
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participatory process with local communities to understand the complex causal relationships
determining the vulnerability of poor urban communities toward climate-induced natural
hazards. Subsequently, a governance performance assessment is carried out to identify possible
resilience-enhancing pathways for stakeholders and policy-makers. This innovative
combination of transdisciplinary methods allows for a unique perspective on a community at
risk, and highlights possibilities and boundaries for transformation toward sustainable
development. The paper shows how social and ecological processes are intrinsically linked, and
that sustainable development transformation is dependent in change and innovation in both of
these dimensions. Pathways for socio-ecological transformation are discussed, mainly focusing
on governance, which is closely related to human and institutional capacity for resilience. The
need for a synergistic approach to social and economic development, whilst at the same time
protecting ecosystems is emphasised. The threat of climate change has the potential to seriously
limit sustainable growth and development. Recent progress made in poverty alleviation in
developing countries is in danger of being undermined if adaptation strategies are not generated
and implemented. Presenting this paper at the conference by means of a poster would highlight
socio-ecological transformations as a method for enhancing local capacity to adapt to climate
change, as well as achieving sustainable solutions in accordance with the Sustainable
Development Goals.

Poster:

Collaborative Adaptive Rangeland Management (CARM): Evaluating a
transformative research methodology to adapt to agro-ecosystem complexity
Maria E. Fernandez-Gimenez 3, David D. Briske 4, Hailey Wilmer 1, David J. Augustine 2, Lauren
M. Porensky 2, Justin D. Derner 2, Michelle Olsgard Stewart 3
1

United States Department of Agriculture-Northern Plains Climate Hub, Fort Collins, United States
United States Department of Agriculture-Agriculture Research Service, Fort Collins, United States
3
Colorado State University, Department of Forest and Rangeland Stewardship, Fort Collins, United
States
4
Texas A&M University, College Station, United States
2

This study describes and evaluates Collaborative Adaptive Rangeland Management (CARM),
a novel methodology for interdisciplinary, transformative research in complex agroecosystems. CARM aims to develop management-science partnerships, interdisciplinary
research methods, and social learning opportunities to investigate and reconcile disparate
management objectives proposed by diverse stakeholders in rangeland social-ecological
systems along urban/rural interfaces. The CARM process is a collaborative form of adaptive
management that engages multiple epistemologies, including local and professional
knowledges and long-term experimental methods, in consensus-based rangeland decisionmaking informed by ongoing economic, ethnographic, and ecological analysis. We evaluate the
claims of CARM as a transformative methodology with data from the first four years of a ten
year CARM experiment, occurring on the shortgrass steppe eastern Colorado, USA. In this
experiment 11 stakeholders from agricultural, conservation, and public service backgrounds
make decisions about rangeland management strategies and practices to accomplish beef
production, drought resilience, vegetation structure and composition, and grassland bird
conservation objectives in an experimental context. In this study, we specifically ask: what
factors facilitated and challenged learning and transformation in the CARM experiment, and
what are the implications for CARM success moving forward? Our evaluation yields 1) a
grounded theoretical framework for CARM decision-making and learning processes; and 2)
forms of complexity that challenge decision-making and foster transformation in CARM. We
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conclude that the complexities of using transformational methodologies in agro-ecosystems
should not be underestimated, and that grappling with complexities enables learning. An
abundance of monitoring data and commitment from institutions may be necessary but not
sufficient for transformation. We recommend future CARM efforts cultivate stakeholder
participation in every step of the research process and include social learning objectives.
Respect for multiple knowledges and viewpoints may be fostered through discussions and
evaluations of different mental models of uncertainty, risk, and social-ecological interactions.

Tuesday, 22 August - Poster area - 11:00 - 11:40
Methods theme: #2 Poster tour: Quantitative data analysis
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Johan Colding

Poster:

Detecting Broad-scale Spatial Regime Shifts Using Information Theory
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Identifying abrupt changes in the structure and functioning of systems, or system regime shifts,
in ecological and social-ecological systems leads to an understanding of relative and absolute
system resilience. Resilience science provides a framework and methodology for quantitatively
assessing the capacity of a system to maintain its current trajectory (or to stay within a certain,
and often desirable regime). If and when a system’s resilience is exceeded, it crosses a threshold
and enters into an alternate regime (or undergoes a regime shift). We use Fisher Information, a
measure of negentropy, to detect regime shifts in both space and time using longitudinal bird
community abundance data in central North America. Univariate indicators (i.e. first through
fourth moments) based on bifurcation theory have been used to detect regime shifts on
longitudinal data, predominantly using marine fisheries data. Unlike traditional univariate
indicators of regime shifts, Fisher Information may provide opportunity to predict regime
boundary shifts in space, and allows for the estimation of vulnerability to these moving
boundaries. Temporally, Fisher information has the potential to provide early warning of
impending regime changes. Spatially, Fisher information allows for an objective way of
identifying regime boundaries, and tracking changes in those boundaries over time. Fisher
information is therefore especially useful for assessing how climate changes affects
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biogeographical distribution patterns of species and their consequences for resilience, including
sudden changes in spatial ecological regimes resulting from these distribution patterns.
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A new resilience indicator to measure the opposing effects of economic inequality
on energy efficiency in national economies and cities
Fouad Khan
WWF Luc Hoffmann Institute, Gland, Switzerland

To consider the impacts of economic inequality on energy consumption efficiency we need
indicators that take into account the complexity of the economic and energy systems. We also
need decision support tools that help incorporate such indicators into policy analysis. Drawing
inspiration from urban studies and ecology, in this paper we develop a scaling indicator for
income disparity in national economies that is a measure of system complexity and does not
presuppose any distribution as ideal. The scaling indicator is calculated for 2010 income
distribution data for countries. We show that rising disparity - measured using this indicator
calculated; a) for distributions of incomes across consecutive twentieth percentiles of population
in national economies and; b), for distributions of population density in census blocks in
metropolitan statistical areas affects energy consumption efficiency in a diametrically different
manner in cities and nation states leading to a higher urban carbon footprint while increasing
energy efficiency nationally. The different nature of these two systems explains the results. We
then modify tools for visualizing complexity from urban studies and ecology to explore the
correlation between income disparity and energy efficiency in national economies.
Poster:

You Reap What You Sow: (Dis-)Incentives for Adaptation to Climate Change
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Decreased productivity, lower prices and loss of income are all results of agricultural adaptation
gone wrong. With climate change being an inevitable reality and threat to farmers’ livelihood,
it is surprising how little adaptation is actually implemented in the agricultural sector.
Adaptation is mostly incentivized with subsidies that promote certain agricultural measures.
One reason why these fail to trigger adaptive reactions might just be their inability to get to
farmers. This study uses Protection Motivation Theory in a survey experiment to better
understand how psychological factors shape farmers’ decision to adapt to climate change. Four
framings of adaptation are analyzed in their effect on German farmers adaptation intentions.
Previous experience of extreme events increases adaptation intentions in all treatment groups.
As most participants have already experienced extreme events, this leads to a relatively high
risk perception across treatment groups. The comparison of incentives shows that economic
rewards only act on risk perception but are less likely to trigger coping perception, while other
treatments do so. As coping perception is one of two socio-cognitive reactions to climate
change, it seems that the current incentive structures fail to act on one out of two factors leading
to adaptation intentions and merely further a process that is already triggered by experience.
Hence, agricultural policies might want to engage in new communication strategies and
incentive structures to effectively promote adaptation intentions in farmers.
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A pilot approach to data driven forest management in NYC natural areas
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The Natural Areas Conservancy (NAC) is partnering with the NYC Department of Parks &
Recreation to develop a Strategic Forest Plan for NYC that includes a characterization of the
condition and a prioritization for management of more than 7,000 acres of publically-owned
forest. This work builds on more than 30 years of forest restoration and management efforts by
NYC Parks, and is informed by the NAC’s recently completed citywide ecological assessment
(EA). As a precursor to this long-term, city-wide management plan NAC is developing a pilot
project to explore the opportunity to use the citywide EA data to set priorities and a detailed
cost estimate for volunteer, staff, and contractor restoration and management activities. The one
year pilot project is establishing an approach to site level characterization of our natural areas
that relates and is comparable to the EA plot data and also informs management. This is done
by coordinating and implementing a desktop analysis of multiple citywide datasets and
conducting a field data collection of prioritized work sites using a rapid assessment protocol.
Field data collection using the rapid assessment took place in spring, summer and fall of 2016
in a smaller subset of sites that were chosen using specific metrics from the EA data. The
outcome will be a list of work sites for different project types based on the ecological goals of
both agencies, which will allow for long term analysis of change and effectiveness of restoration
work over time. This poster will describe the process and steps of the implementation of this
pilot project, including the creation of the rapid assessment protocol, field data collection and
results from some of the high impact stewardship sites that were selected using this method.
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The environment is changing at a rapid pace. Over the last decades, we have increased our
understanding on how some marine species will respond to climate change. Predictions show
that fisheries catch will decrease by 20-50% in temperate coastal areas. This has direct
repercussions in small-scale fishers’ livelihoods. However, few studies have aimed to
understand how small-scale fishers will respond to these predictions. This is critical as it has
been shown that some fishers respond in a way that has an amplifying effect on the ecosystem
that could jeopardize coastal social-ecological systems resilience. In this presentation, we use
an adaptive capacity framework and test its ability to predict fishers’ strategies to a hypothetical
decline in catch. The framework has 5 dimensions: i) Learning, ii) Flexibility, iii) Agency, iv)
Social Organization and v) Assets. Fishers adapted by a) Fishing Harder, b) Moving Location,
c) Changing target resource, d) Fishing less, e) Quit fishing or f) Continue. A national-wide
survey in Chile was used for the analysis, where 575 TURF users and 60 presidents of fisher
organizations were interviewed. Mixed effects binary logistic regressions were performed for
each response using the framework as predictor. Results show that the framework significantly
predicts fishers’ responses. We highlight that the majority of fishers would continue fishing or
fish Harder, which can jeopardize the sustainability of this social-ecological system. Some
important predictions are discussed in light of these findings. For example, with increasing age
(flexibility indicator) it is less likely that fishers’ will exit the fishery and are more likely to fish

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
harder. This can be explained because in Chile there is currently no retirement program for
fishers. Understanding the variables that make certain responses more likely is critical for
designing sound policies that consider the long term sustainability of the coastal marine TURF
social-ecological system.
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Bibliometric analysis of social-ecological resilience measurement
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Socio-ecological resilience measurement and its application for systems management and
planning are scarce. A bibliometric analysis for studying how socio-ecological resilience has
been measured, what methods have been applied, which variables have been used, what kind of
drivers have been studied, where the studies have been carried out, what kind of population
have been analysed, if they have related resilience with sustainability, will give us a wider
perspective of the practical application of resilience and new research areas. The bibliographic
review was based on specific criteria including, the word resilience in the title, application of
socio-ecological systems theory, develop a method to measure or a framework to measure
resilience and use of environmental and social variables. A total of 40 publications were
obtained. Results show that natural drivers are the most studied; case studies are mainly located
in developing countries (70%), in the coastal (60%), and within rural populations (73%).
Resilience is related to sustainability for the majority of the studies (62%). Indicators are used
in 85% of the publications, whereas models are used in 15%. Indicators assess the characteristics
of the system that are related to resilience and they are generally empirically applied. On the
other hand, models measure the likelihood to loose resilience given the configuration of the
system and the distance to a threshold, but are not empirically applied. However, models have
the richness to link social and ecological variables, in contrast, indicators use more social
variables compared to ecological ones. An interesting finding is that time base line is generally
absent on the studies and resilience is not measure before and after the driver. In conclusion,
socio-ecological resilience measurement as a couple human and natural system in which human
and natural components interact dynamically need to be applied for management purposes.

Tuesday, 22 August - Room 21 (30) - 11:50 - 12:30
Spatial mapping and integrated assessment
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Cibele Queiroz
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Forest-frontier landscapes in the humid tropics show specific and distinct land-use change
(LUC) dynamics compared to other world regions, while offering insightful examples of current
global environmental and development challenges. Social-ecological systems (SES) in these
contexts not only have to meet the livelihood needs and development aspirations of local
populations, but are also expected to ensure ecosystem service flows to provide worldwide
benefits to humans, to the point that global factors have outweighed local determinants of LUC
in many such landscapes. Driven by demands for commercial agricultural production, carbon
sequestration or biodiversity conservation among others, distant socio-economic and
environmental influences are becoming increasingly entangled, triggering not only rapid LUC
processes at the local scale, but also unchaining multi-directional spill-over and feedback effects
affecting other SES. These phenomena are what the land system science community has
recently tagged as telecoupled situations. To reveal the implications of such dynamics for the
resilience of SES, a first and key step is to apprehend the LUC trajectories occurring at the local
level. However, methodological challenges arise when conducting spatially-explicit change
assessments in these regions, given the high temporal variability at the plot level, compounded
by the paucity of good quality satellite imagery. This paper presents the methodology developed
to overcome this problematic in our comparative cross-country research, relying on a
participatory approach to complement the available remote sensing data. This allows to coproduce together with local land users the knowledge needed to illuminate the LUC trends over
the past 20 years in our research sites in Laos, Myanmar and Madagascar. The resulting LUC
maps in turn serve as the basis to assess changes in ecosystem service supply and their
implications for human well-being, constituting the stepping stone to understand how
telecoupling affects the resilience of SES in forest-frontier contexts in the humid tropics.
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There is a need to design urban landscapes that are enjoyable and healthy for inhabitants while
mitigating negative impacts of the biosphere. This is a case study that uses a novel
methodological approach to investigate under what circumstances urban and ecological
qualities co-exist in neighbourhoods in Stockholm, Sweden, and how they impact inhabitants’
everyday experiences. As increasingly called for in the literature, our approach is spatially and
experientially explicit, integrating 1) a socio-spatial perspective of the built environment,
operationalised through space syntax 2) a social-ecological perspective of nature environments,
operationalised through ecosystem service mapping, and 3) an ecological psychology approach
for analysis of social-ecological relationships as experienced by inhabitants. We map
neighbourhood-scale presence of seven features of the environment across Stockholm
municipality. We reveal patterns of feature trade-offs or co-presence and re-classify the urban
landscape according to eight distinct neighbourhood typologies. Utilising data from an online
public participatory GIS (PPGIS) survey asking Stockholm inhabitants to map everyday
experiences of places in the city (N=1828), we model experiential outcome on presence or
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absence of environmental features and map predicted experiential outcome across Stockholm
municipality. Results show that most feature variation is explained by a gradient from built-up
areas to nature, while substantial variation is explained by the degree of feature co-presence.
There are significant differences in experiential outcome between most typologies after
accounting for spatial autocorrelation of experiences. The highest probabilities of negative
experiences are close to major roads, whereas the highest probabilities of positive experiences
are close to water and greenery and far from major roads. We demonstrate the possibility of our
methodological approach to reveal insights for integrating designs promoting social-ecological
sustainability with compact and accessible urban forms. We conclude that positive experiential
outcomes arise in different urban environments, with everyday nature experiences being crucial
for social sustainability.
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After the launch of the concepts of the planetary boundary by Rockström and the beyond GDP
by the Stiglitz report in 2009, this leaves open question how to operationalise these valuable
concepts into policy arena, harmonizing with agendas like the Paris Agreement. To this end, we
develop an integrated assessment model based on the models by Nordhaus, combining a model
for resources balances for energy, mineral, biomass, and foods, a simplified and aggregated
model for land use, and an environmental - lifecycle impact assessment (LCIA) model. By using
our integrated assessment model, the future paths of alternative indicators are measured over
the time horizon up to 2100; namely, Genuine Savings (GS), carrying capacity (Human
Appropriated Net Primary Productivity; HANPP), environmental space (Factor 10), resource
productivity (Factor 4), and eco-efficiency under the four patterns of socio-economic scenarios
in Intergovernmental Panel on Climate Change (IPCC). The fifth assessment report from the
IPCC (AR5) described that sustainability analysis is not frequent in the scenario building
community. We believe our study has a significance by comparing with, not from the
community but those engaging in the indicators showing past and present trend. Robust trends
among the four scenarios are as follows. The carrying capacity was less than 10 percent for the
low estimate; 13 percent for the middle estimate; and 20 percent for the high estimate. GS
showed positive values after 2030, implying avoidance of confirming unsustainability. Another
contribution is that the assessment of the IPCC scenarios in terms of sustainability based on
those indicators with future paths, though past studies addressed in terms of social cost of carbon
based on the idea of economic efficiency (i.e., cost benefit analysis). We clarified that the B1
among the four shows highest ranking for the five indicators.

Tuesday, 22 August - C1/C2 (250) - 11:50 - 12:30
Art-science interactions - experience from SARAS in Uruguay
Cross-cutting perspectives on resilience
Chair/s: Néstor Mazzeo Beyhaut
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This session will explore how artists and scientists are collaborating at the South American
Institute for Resilience and Sustainability Studies (SARAS2), an interdisciplinary research
institute aimed at contributing substantially to the production of knowledge and capacity building
in processes and mechanisms that determine the sustainability of ecosystem services, key to
determining human well-being. SARAS2 is a joint initiative between the University of
Wageningen (Netherlands), the University of the Republic (Uruguay), Resillience Alliance
(USA), the Ministry of Education and Culture (Uruguay) and Maldonado Municipal Government
(Uruguay). This session will feature a background of the institute and its history, presentations
from some of the artists that have been engaged in its activities, as well as reflections about
challenges and opportunities associated to collaboration between scientists and artists. Panelists:
Marten Scheffer, Synergy Program for Analyzing resilience and critical transitions, and Aquatic
ecology and Water Quality Management Group, University of Wageningen; Francisco Gazitua,
Independent Chilean artist; Angela Leible, Independent Chilean artist; and Henrik Österblom,
Stockholm Resilience Centre

Tuesday, 22 August - Room 32 (30) - 11:50 - 12:30
Food, Agriculture and Resilience
Cross-cutting perspectives on resilience
Chair/s: Million Belay Ali
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Diana Sietz 1, Jenny Ordoñez 1, Marcel Kok 2, Peter Janssen 2, Henk Hilderink 3, Pablo Tittonell 4
1

Wageningen University, Wageningen, Netherlands
Netherlands Environmental Assessment Agency, Den Hague, Netherlands
3
National Institute for Public Health and the Environment, Bilthoven, Netherlands
4
Instituto Nacional de Tecnología Agropecuaria, Bariloche, Argentina
5
African Studies Centre, Leiden, Netherlands
2

Food production is key to achieving food security in the drylands of sub-Saharan Africa.
Agricultural productivity is limited, however, due to inherent low and variable water supply and
soil fertility as well as on-going land degradation. In addition, climate variability, inequitable
trade conditions and social exclusion contribute to farming systems’ vulnerability. Sustainable
agricultural intensification has been intensively discussed as an opportunity for achieving food
security and reducing vulnerability. To identify possible pathways towards food security and
sustainable land management, we present archetypes, that is to say socio-ecological patterns, of
farming systems’ vulnerability to global change and reveal their nestedness. Focusing on socioecological interactions between local and higher-level factors, we quantitatively indicated the
most relevant farming systems’ properties at a sub-national resolution. These factors included
water availability, agro-ecological potential, erosion sensitivity, population pressure,
urbanisation, remoteness, governance, income and undernourishment. Cluster analysis revealed
eight broad archetypes of vulnerability across all drylands of sub-Saharan Africa and six nested
archetypes within those regions with better agropotential and prevalent agricultural livelihoods.
Insights into the nesting of archetypes allowed a more differentiated discussion of vulnerability
and sustainable intensification opportunities, enhancing the evaluation of key interlinkages
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between local land management, food security and global change drivers. The archetypes can
support the transfer of successful intensification strategies based on similarities among the
drylands in sub-Saharan Africa.
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The role of social and institutional factors in agri-food system configuration: a
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The conceptualization of agri-food systems as socio-ecological systems (SES) within agri-food
research facilitates the study and management of the whole agri-food system and the assessment
of alternative political paradigms such as food sovereignty. However, the research of socialecological interactions between system components, specifically looking at the influence of
social and institutional components on the agri-food system configuration and performances
(through the activities of production, processing, distribution and consumption) are still scarse.
Using a case study research in the Andean Ecuadorian region, we applied a SES-based
integrated framework to assess the local agri-food system. Two specific objectives are
formulated for the empirical case study: (1) to verify the key role played by selected social and
institutional factors on other variables which describe different agri-food system configurations;
and, (2) to understand the agri-food system configurations in terms of food sovereignty pillars.
We used a mixed-method approach, integrating qualitative (e.g. in-depth interviews and content
analysis) and quantitative (e.g. survey and multivariate statistics) analysis. We analysed how
different social groups (Saraguro indigenous and mestizo peasants), collective actions (comunas
and Agroecological Network of Loja) and different socio-economic characteristics of
households influence other productive, economic and ecological components of the agri-food
system. The results show the significant, but differentiated, role of novel institutional
arrangements (Agroecological Network of Loja), culture (Saraguro indigenous culture) and
income generation strategies on the local agri-food system configuration. We discuss how these
factors are related with different indicators within the food sovereignty pillars. The complexity
of the relationships described suggests that understanding the role and interactions of social and
institutional factors and innovations constitute an opportunity to improve the sustainability and
resilience of agri-food systems at local levels.

Oral communication:

Metropolitan Foodsheds: A Resilient Response to the Climate Change Challenge?
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The 21st century challenges of climate change and resource scarcity bring a new urgency to the
widely recognized sustainability challenges of the U.S. food system. Environmental and social
impacts associated with geographic concentration and specialization in production, processing
and distribution that have accompanied industrialization of the U.S. food system have degraded
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our nation's capacity to adapt to changing climate conditions. A consensus is emerging that two
fundamental changes—a transformation of production methods from industrial to sustainable
and a transformation of food system geography from regional specialization to regional
diversity—may enhance the resilience of the food system to climate change. A transition to a
nationally integrated network of sustainable metropolitan food systems (“metropolitan
foodsheds”) could improve climate resilience by enhancing three key qualities associated with
resilience in social-ecological systems – diversity, modularity, and balanced accumulation of
capital assets. Using a case study approach, we examined the general resilience of sustainable
food production and supply chains in the U.S. Sustainable production systems managed by
award-winning sustainable food producers expressed all of the behaviors of a resilient system
and demonstrated remarkable resilience to weather variability and extremes. These producers
attributed the climate resilience of their farms and ranches to high quality soils, planned
biodiversity, and diversified marketing. Like many sustainable producers, these farmers and
ranchers not only produce crops and livestock; they also participate in processing, Resilient
behavior was also expressed in sustainable supply chains developed by networked community
cooperatives and through government investment in a large non-profit food terminal. As recent
food system planning projects in the U.S. illustrate, there is growing recognition of the potential
sustainability and resilience benefits of regional food systems designed to develop positive
relationships between the metropolitan core and surrounding areas.

Tuesday, 22 August - Room 31 (26) - 11:50 - 12:30
Urban Resilience
Cross-cutting perspectives on resilience
Chair/s: Stephan Barthel
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Urban resilience refers to the ability of an urban social-ecological system(SES) to adapt to
changes and disturbances from urban crises or to transform into a new system while retaining
its basic functions and structure (Raco and Street 2012; Walker et al. 2004). As cities suffer
from increasing unexpected challenges from climate change today, consideration should be
given to improving urban resilience. Such an urban area is called a ‘resilient city.’ It is important
for the resilient city to manage its natural resources, because urban SES has its roots in them
such as wetlands. In terms of the resilient city, the International Union for the Conservation of
Nature(IUCN) has launched ‘Wetland City’ initiative based on the Ramsar site. Although IUCN
has already designated Ramsar site, the purpose of launching Wetland City is to design Ramsar
sites based on the urban SES because the early management approach focused only on
ecosystem, resulting in a collapse of Wetland City. In Chanyeong-gun, South Korea, one of the
Ramsar sites called Upo has been strictly protected by ecosystem-based regulations, causing
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social conflicts and economic stagnation. This study aims to re-design the Upo based on the
Wetland City framework to improve urban resilience. First, this design sites in the Upo with the
lowest urban resilience were selected by estimating and mapping the value of urban resilience.
Second, an analysis of urban SES of the selected design sites identified three leverage points
for the Upo’s re-design, including water level balance, local revenue, and wildlife habitats
quality. Third, a computer simulation was conducted based on the leverage points with new
solutions including vegetation density management, eco-infrastructure introduction, and
planting design on various bed structures. This study will contribute to guidelines for wetland
design in the Wetland City framework.

Oral communication:

Community-Responsive Adaptation - A Transformative Process for
Environmental Remediation along the Informal Settlements of the Ngong River,
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A large and growing number of the world’s population live in slums, where the twin trajectories
of rapid urbanisation and increased environmental risk driven by climate change collide. Slums
consistently form in riparian zones, where land is available and formal settlement is constrained.
Top-down policies designed to manage and reclaim urban riparian zones from encroachment
have created tensions with residents and proved unenforceable. Many observers propose the
integration of government and community initiatives to co-create appropriate interventions that
can physically transform neighbourhoods, an approach we call “Community-Responsive
Adaptation”. However, real-world examples of these initiatives are scarce, and have not been
systematically evaluated, either in terms of cost or social and environmental impact. Over three
years, researchers from Stockholm University, the Royal Institute of Technology, Technical
University of Kenya, Stockholm Resilience Centre and Lund University will partner with an
NGO, Kounkuey Design Initiative, and with slum residents and local government, to co-design,
build and evaluate three community-responsive adaptation projects in Kibera, Nairobi’s largest
informal settlement. These projects will integrate social and economic resilience opportunities
alongside environmental remediation, flood compensation, and improved sanitation, within a
larger spatial framework of an ecological buffer along the Ngong River that reduces
environmental risk while also recognising the needs of residents. We will make a quantitative
impact assessment of the adaptive remedial interventions as well as evaluate the drivers and the
effectiveness of local collaboration processes through waves of household surveys over six
rainy seasons pre- and post intervention. The study will provide the first systematic evidence
on a model of “Community-Responsive Adaptation” that we argue can play an instrumental
role in a more sustainable transformation process with relevance to Nairobi and other rapidly
urbanizing cities worldwide. This presentation will outline the conceptual framework, review
of the field, methodology and initial findings of the project.

Oral communication:

Crisis, shock and opportunities for a more sustainable society : the 100 Resilient
Cities Strategic plans.
Yona Jébrak 1, Isabelle Thomas 2
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Conceived as a process, urban resilience allows cities and communities to withstand stress, to
bounce back and forward, and to adapt to a new set of conditions. Sustainable development is
a state of social, environmental, and economical well-being that can be improved with adapted
strategies of its fundamental pillars. The widening of these concepts, both as theoretical and
practical frameworks, has built bridges between them and allows exploring new frontiers. Urban
resilience and sustainable development call for an integrated and multi-scale systemic approach.
Several international and local agencies have developed new tools and methods but their
impacts are still being assessed. This communication proposes to analyze how a global
definition of resilience can lead to enhance sustainability in local contexts, though the case study
of the 100 Resilience Cities program implemented by the Rockefeller Foundation in 2013. The
organization promotes a multi-actors approach and encourages the use of a tool-kit to develop
resilience strategies and plans. How can this process lead to a new comprehension of the
sustainability of social-ecological systems on the local scale? How does it allow for locally
innovative and adapted tools and practices? The 100 Resilience Cities program gathers 100
cities from all-around the world facing a wild range of challenges from different types of
hazards and vulnerability. As of January 2017, 20 have completed their resilience plan. All have
included notions of sustainable development as founding principles for their future actions. The
case studies of Christchurch (New Zealand) and New Orleans (USA) will be used: because they
have known a major shock and had to rethink their community as a whole, they present a unique
analytical framework. We will investigate the narratives put forward in their plans, and illustrate
how they help shape new opportunities for sustainability and the involvement of the community
towards resilience.

Tuesday, 22 August - C3 (180) - 11:50 - 12:30
Crossing the border: distal drivers and sustainability
Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Lance Gunderson
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Migration and its role in transforming land uses and resilience of swidden
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Migration has transformed land use practices and social relations within swidden landscapes in
Southeast Asia, affecting social resilience and resource sustainability of the landscapes in
multiple ways. We investigate the relationship between land use change in swidden landscapes
and three aspects of migration, i.e. labor loss, remittance inflow and knowledge/technology
exchange. We focus on the following hypotheses, derived from literature, on how migration
affects the ways people manage forest and agricultural lands in migrant sending-areas: -
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Migration enables agricultural intensification/expansion. Inflow of remittance allows
households to purchase agricultural inputs, offsetting loss of labor from migrated member of
household through intensification. Opening forest for new agricultural land also becomes
possible with the purchase of equipment and hired labor from remittance. This investment in
agriculture may undermine natural capital base. - Returned migrants bring new
knowledge/technology related to agricultural/forest management practices. The new
knowledge/technology gained represents enhanced human capital while exchange of
knowledge/technology typifies social network; both serve as base of social resilience. Substituting income from remittance coupled with labor loss leads to conversion of labor
intensive agricultural practice such as swidden to less-maintenance agroforest system
(prolonged fallow) or abandonment of agricultural land (reforestation). Migration as part of
livelihood strategies contributes to sustainability of natural-social systems through livelihood
diversification and land sparing. We test these hypotheses using quantitative and qualitative
data on livelihood sources, migration history, and land use change. The data is collected through
social network-household surveys and focus group discussions from ten swidden communities
within three country regions in Indonesia, Laos and Vietnam in 2013 and 2016. We ask ‘in
which way and to what extent does migration affect land use change?’ to understand how this
demographic-environmental change - allied to other complex and dynamic policy and market
changes- shapes the resilience of swidden landscape and community.

Oral communication:

Guiding coral reef futures in the Anthropocene
Albert Norström 1, Magnus Nyström 1, Jean-Baptiste Jouffray 1, 2, Carl Folke 1, 2, 3, Nicholas
Graham 4, 5, Fredrik Moberg 1, Per Olsson 1, Gareth Williams 6, 7
1
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7
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Anthropogenic changes to the Earth now rival those caused by the forces of nature and have
shepherded us into a new planetary epoch – the Anthropocene. Such changes include profound
and often unexpected alterations to coral reef ecosystems and the services they provide to human
societies. Ensuring that reefs and their services endure during the Anthropocene will require
that key drivers of coral reef change – fishing, water quality, and anthropogenic climate change
– stay within acceptable levels or “safe operating spaces”. The capacity to remain within these
safe boundaries hinges on understanding the local, but also the increasingly global and crossscale, socioeconomic causes of these human drivers of change. Consequently, local and regional
management efforts that are successful in the short term may ultimately fail if current decision
making and institution- building around coral reef systems remains fragmented, poorly
coordinated, and unable to keep pace with the escalating speed of social, technological, and
ecological change.
Oral communication:

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.

Racing for the Oceans
Jean-Baptiste Jouffray, Magnus Nyström, Albert Norström
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

Human societies depend on natural resources and ecosystem services derived from a wellfunctioning biosphere. Driven by current economic paradigms and consumption patterns, landbased resources are becoming increasingly scarce. Attention is therefore shifting rapidly
towards the oceans as engines for sustaining future human needs. This situation is here framed
as a race for three broad claims related to 1) food resources for direct and indirect consumption,
2) other extractive and non-extractive resources, and 3) spatial entitlements for various activities
and needs. Driven by a wide range of actors – from individuals to transnational corporations –
we argue these claims cannot add up and will lead to inevitable conflicts and tradeoffs. This
poses great challenges for the future sustainability of the oceans and calls for a global
governance of marine systems that integrates multiple sectors and accounts for the diversity of
actors involved. We finally unpack and discuss the extent to which the United Nations
Sustainable Development Goals and their targets (Goal 14 in particular: Conserve and
sustainably use the oceans, seas and marine resources) can address the anticipated
intensification of competing claims for the oceans.

Tuesday, 22 August - Room 33 (30) - 11:50 - 12:30
Multi-level governance and social network analysis
Multi-level governance and biosphere stewardship
Chair/s: Örjan Bodin

Oral communication:

Social networks and governance of ecosystem services: Power asymmetries
among local beneficiaries and institutions at multiple levels
Améline Vallet 1, 2, 3, Bruno Locatelli 2, 3, Harold Levrel 1, Nicolas Dendoncker 4
1
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3
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Analyzing how humans benefit from ecosystems and understanding how benefits relate to
ecosystem governance structures are high priority objectives of socio-ecological research.
Several frameworks describing the delivery of ecosystem services (ES) have been proposed,
and recently, an increasing attention is being given to the social component (i.e. the
beneficiaries) of ES. Stakeholders do not access ES equally and consequently do not benefit the
same way from ecosystems. Similarly stakeholders and institutions (with different mandates
and governance levels, from local and national) do not contribute equally to ecosystem
management and governance. Power relationships have an important role in ES tradeoffs. While
there is an important body of literature dealing with power relationships and the access to natural
resources, the concept of ES remains poorly related to those questions of equity and
environmental justice. However, identifying power relationships is crucial to highlight the
mismatch between stakeholders that highly depend on ES but that are excluded from their
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management and to design sustainable environmental policies that reduce social inequalities.
This study aims to investigate the relationships between ES and stakeholders (including
individuals and local to national institutions) in a Peruvian watershed. Relevant stakeholders
were identified during focus groups. Two-mode Social Network Analysis was conducted based
on 65 semi-structured interviews. They informed us about stakeholders-ES interactions related
to benefits received from ES (use and exclusion) and influence on ES (positive or negative
effect on their level). Network structural properties were computed to analyze the nature and
intensity of relationships. Results showed that stakeholders were clustered regarding the ES
they interacted with. There was a mismatch between stakeholders depending on ES and
stakeholders managing them. This study underline the importance of integrating such power
asymmetries in environmental and socio-economic policies since stakeholders that strongly
depend on ES are also likely to be deeply affected by global changes (climate change, economic
transformation, increase of population, etc.).

Oral communication:

Organizing multi-level marine governance: Implications from a relational
analysis of case studies in Brazil and Indonesia
Philipp Gorris
Institute of Environmental Systems Research (IUSF), Osnabrueck University, Osnabrueck, Germany

Concerns about the world’s oceans are rapidly growing. The potential of a multi-level approach
to governing marine ecosystems is increasingly acknowledged. Yet, little is known about how
to best link a growing number of actors across administrative levels in order to facilitate
sustainable local governance outcomes. This research uses social network analysis (SNA) to
identify relational characteristics associated with more sustainable outcomes of marine
governance at the local level in a multi-level context based on two regions in Brazil and
Indonesia. In each of the two regions, four communities within close vicinity to each other were
selected as local study sites. Two communities in each region display rather sustainable resource
use behavior in that functional local rules exist and resource users comply with them. The local
resource users in the other two communities in each of the regions are involved in highly
unsustainable resource use practices. Based on 194 face-to-face SNA interviews carried out
over a one-year field research period, weighted networks were obtained for the frequency and
quality of interaction between marine governance actors within each of the eight communities,
and between local actors and actors from higher levels in the respective administrative
hierarchy. The study finds two common relational characteristics that seem to affect local
governance outcomes in a multi-level context. First, the results clearly show that in the
communities with more sustainable resource use, the integration and activity of local civil
society actors in the multi-level governance network is much higher than in the other
communities. The second common characteristic relates to a higher centralization of the
governance network in the communities with less sustainable outcomes. In these communities,
certain local actors have become influential structural bottlenecks in the multi-level marine
governance system as a high number of interaction is channeled through only few local actors.

Oral communication:

The effects of time on the structure of networks for governing social-ecological
systems
Jacob Hileman, Örjan Bodin
Stockholm Resilience Centre, Stockholm, Sweden
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Empirical research provides strong evidence that the growth of collaborative institutions in
environmental governance has resulted in increasingly complex and interconnected policy
systems, characterized by an array of participatory decision-making venues and involving many
diverse public and private actors. While collaborative institutions provide actors with more
opportunities to engage in governance processes, determining who to collaborate with in order
to create social ties and form working partnerships is challenging both in terms of time and
effort. Similarly, the increase in boundary-spanning issues and expansion of venues means the
process of venue shopping and determining how to allocate participation is also costly. This
suggests two parallel strategies, or network activities, that actors may employ to pursue their
interests in governance arrangements – partner selection and venue participation – both of which
draw from the same pool of resources and present similar constraints. In this paper, we focus
on the structures of networks for governing social-ecological systems that emerge as a result of
actors’ aggregated choices regarding how to engage with multiple, and often overlapping,
policy issues and management tasks. We specifically highlight a general trend in the popularity
of actors and venues that suggests governance networks self-organize according to tradeoffs in
time and complexity. Drawing on the Ecology of Games framework, we analyze four empirical
governance networks from Argentina, Sweden (two networks), and the United States and
illustrate how actors and venues that engage with more, and more complex, policy issues and
management tasks are not necessarily the most popular (i.e., not the most socially wellconnected actors nor the most well-attended venues). We further find that the saturation of actor
and venue popularity occurs at higher levels in networks that form over longer periods of time.

Tuesday, 22 August - Room 24/25 (70) - 11:50 - 12:30
Ecosystem services and resilience
Multi-level governance and biosphere stewardship
Chair/s: Craig Allen

Oral communication:

Biocultural rituals in the former Transkei homeland: insights for well-being and
stewardship
Vanessa Masterson 1, Maria Tengö 1, Marja Spierenburg 2, Carl Folke 1
1
2

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Department of Anthropology and Development Studies, Radboud University, Nijmegen, Netherlands

It is often assumed that people living in poverty are directly dependent on local ecosystems for
livelihoods, but in many situations this is no longer the case. By focusing on direct material
needs, interventions for poverty alleviation often (somewhat condescendingly) fail to engage
with key aspects of non-material well-being related to cultural ecosystem services, which are
also essential for motivating stewardship of the landscape. We offer an in-depth case study
situated in a local community where local institutions and ecosystem management practices
have been systematically undermined through years of Apartheid and colonial rule: the former
homelands of the Eastern Cape, South Africa. To examine human-environment relationships,
our qualitative approach combines interviews with both residents and their urban migrant family
members, photovoice in focus group discussions, and participatory observations. We show that
very few people in the former Transkei make a living from the local landscape, but rather rely
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on remittances from migrant family members and social grants. Instead, local ecosystems are
critical as part of the landscape of home, providing deep meaning as a place of ancestral
belonging for residents and their migrant family members, as well as the location and natural
resources required for important cultural rituals. We suggest that remnants of a tightly
interlinked social-ecological system can be seen in these biocultural rituals and strong
expectations to retain links to the homeland e.g. rituals that demonstrate respect and care for
pollinators. We identify a social contract between the ancestors and the living which helps to
maintain local ecological knowledge and care for the ecosystem. We show that despite the
decline in reliance on local provisioning ecosystem services, cultural ecosystem services are
key for well-being, and include values and connections to place that may be seeds for inclusive
stewardship of the landscape e.g. new institutions for forest governance.

Oral communication:

Disentangling social-ecological co-production of aquatic ecosystem services
Katharina Fryers Hellquist, Romina Martin
Stockholm Resilience Center, Stockholm University, Stockholm, Sweden

Freshwater has been described as the bloodstream of the biosphere as it provides multiple
ecosystem services essential to human-beings, making them vital to manage sustainably. These
services are co-produced by people and ecosystems rather than “gifts from nature”; so their
management has to take into account both dimensions. Understanding their complex interaction
and its effects on the production of ecosystem services remains, however, a great challenge. In
this contribution, we aim to explore the social-ecological links that affect the provisioning of
aquatic ecosystem services using a case-study in Southern Sweden (Rönne å catchment area).
More specifically, we aim to disentangle: What are social and ecological factors that affect the
co-production, interaction and thus the provision of multiple aquatic ecosystem services?
Towards this question, we investigate 1) social-ecological factors that determine co-production
of individual services, 2) types of interactions among services and, 3) how they are taken into
account for decisions on goals and measures that then affect again the co-production. We
conducted three workshops and 8 semi-structured interviews with a diversity of stakeholders
involved in local or regional water governance, and analysed data using an inductive-deductive
coding method. Preliminary results show that the social-ecological co-production of aquatic
services is dependent on the prevalent knowledge (ecological, traditional, practical), social
networks and collaboration, easy accessible information about nature (e.g. brochures and
websites) and, infrastructure. For example, access to water is critical for recreational services
while agricultural landscapes in proximity to water decrease access and thus its recreational
value. So, often are recreational values synergistically related to water quality and biodiversity,
whereas there is a trade-off with many provisioning services (e.g. crop and meat production).
We finally discuss possible challenges and opportunities from viewing ecosystem services as
being co-produced and its implications for collaboration and governance from a municipality
to a regional level.
Oral communication:

Designing ecosystem services of novel urban ecosystems as a path to water
sustainability
Mitchell Pavao-Zuckerman
University of Maryland, College Park, College Park, United States
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Urbanization is a landscape change that drastically alters control points in biogeochemical and
hydrologic cycles. Green infrastructure and low-impact development (GI/LID) have been
proposed as a solution to manage many urban environmental challenges that accompany
urbanization. While GI/LID has much potential, there has been little empirical work to evaluate
the ability of GI to mitigate these issues by providing ecosystem services in cities. The
implementation of GI/LID is further compounded by a lack of understanding of the decision
making and governance processes that support or constrain the realization of GI/LID in
urbanized landscapes. Here, I present an interdisciplinary collaborative project that investigates
the natural science, policy, and decision-making dimensions of green infrastructure – low
impact development (GI/LID) in Arizona, USA. I present a framework that integrates
approaches from social-ecological systems, ecosystem services, and arid ecology pulse-reserve
dynamics to understand what is possible and what is practical with respect to GI/LID design
and implementation. Approaches include integrating plot and catchment scale ecohydrology
and biogeochemistry, ecosystem service characterization, assessing learning and networks in
the policy environment, and exploring the role of ecological information in informing decisionmaking and design. These approaches are connected through concepts around design of novel
ecosystems that explores how information about ecosystem services informs decision making
and the adoption and implementation practices of GI/LID to understand how reasonable water
sustainability policy implementation impacts service realization. Preliminary application of this
designed ecosystem services framework in Tucson, AZ shows that it is possible to augment
pulse-reserve ecosystem dynamics and function that have positive benefits for stormwater
management and local climate mitigation ecosystem services. There are thus strong connections
between design, function, and adoption of GI ecosystem services that have implications for
water management in dryland cities.

Tuesday, 22 August - Room 34 (30) - 11:50 - 12:30
Disrupting current economic paradigms as transformations
Social-ecological transformations for sustainability
Chair/s: Anne-Sophie Crépin

Oral communication:

Building Bridges: Post-Growth Economies in Theory and Practice
Jennifer Hinton 1, Timothée Parrique 2
1
2
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Global sustainability issues such as climate change, biodiversity loss, increasing inequality, and
stalled and collapsing economies call for a systemic transformation of the present model of
development centred around the unlimited pursuit of economic growth. A key factor in the
emergence of both conceptually rich and realistic social-ecological transformations for
sustainability resides in the exchange of information between theorists and practitioners. The
publication of The Limits to Growth report in 1972 fostered the development of a growthcritical scholarship that aims to conceptualise the healthy functioning of non-growing
economies. At the same time, communities and networks of activists all around the world have
started adapting to a world without economic growth, through a diversity of practices such as
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the creation of local currencies, not-for-profit and worker-owned enterprises, community
supported agriculture, and Transition Towns. Although both the theoretical and practical postgrowth realms abound with innovation, there is often too little interaction between the two. As
a result, many practices lack conceptual coherence, which limits their upscaling. While on the
other hand, under-experimented theories are criticised for their lack of realism and feasibility,
which in turn makes them even less likely to be implemented in reality. The objective of this
presentation is three-fold. First, it gives an overview of the various theories and practices
currently available to conceptualise and build more resilient economies. Secondly, it explores
the most effective ways in which the realms of post-growth theory and post-growth practice are
learning from each other. Lastly, it identifies both practices in need of theorising and theories
in need of experimentation - highlighting the missing bridges between theories and practices.
We hope this presentation will inspire both scholars and practitioners to collaborate more
closely in the building of more desirable and sustainable economies. Keywords: postgrowth
economies, degrowth, sustainability transformations, resilience

Oral communication:

Resilient Sharing: How a Business Model Optimized for Resilience Could Help
the Sharing Economy Lead a Sustainability Transformation?
Raz Godelnik
Parsons School of Design - The New School, New York, United States

The rise of the sharing economy has been received with hope that this new trend will succeed
where business in general has failed - creating solutions to effectively tackle society’s
sustainability challenges. Presenting new ways to unlock the value of excess capacity and
transform traditional relationships between companies and consumers (Chase, 2015), and
offering the advantage of access to products over ownership, the sharing economy was initially
framed as a pathway to sustainability (Martin, 2016), disrupting 20th-century hyperconsumption practices. However, so far these hopes do not seem to materialize (Frenken &
Schor, 2016). One possible reason is that the sharing economy is still dominated by a traditional
business model, one that while focusing on innovation is also optimized for profit maximization,
reflecting a Schumpeterian creative destruction mindset and Silicon Valley culture. This
business model has led many companies (for example, Airbnb and Uber) to create delightful
user experiences, but with debatable social and environmental impacts (Scholz, 2014). This
paper offers a new framework for the sharing economy, a business model optimized for
resilience to create the conditions to achieve the desired sustainability impact. It goes beyond
common approaches to building organizational resilience (see, e.g., Fiksel, 2015) by applying
a systemic design approach to complex sociotechnical problems (Norman & Stappers, 2015),
fusing design thinking with business logic, economic rationality, and organizational reality to
propose the infrastructural and contextual variables necessary for a business model grounded in
resilience. The paper will discuss in detail the new framework, the resilience principles it puts
into action and how these principles can result in sustainability transformation. Combining the
already proven power of the sharing economy to disrupt industries and change consumer
behavior with the new framework can present business in general, not just the sharing economy,
with an effective model to foster sustainable change.

Tuesday, 22 August - C4 (125) - 11:50 - 12:30
Pathways and leverage points for transformative change
Social-ecological transformations for sustainability
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Chair/s: Ryan Plummer

Oral communication:

Leverage points for sustainability transformation in human–nature connections
Maraja Riechers 1, Agnes Balazsi 2, Tibor Hartel 2, Joern Fischer 1
1
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2
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Combating the root causes of unsustainability demands deliberate social-ecological
transformations. Inspired by system thinking and drawing on Donella Meadows’ seminal work
on leverage points, we seek to identify places to intervene within unsustainable socialecological systems to re-direct such systems onto more sustainable pathways. To date, shallow
leverage points have been targeted most frequently by sustainability interventions –
corresponding to limited potential for transformational change. In contrast, deep leverage points
are more difficult to target, but are more likely to bring about transformational change – for
example through changes in the design of the system in question as well as the system’s intent.
In this presentation, we focus on possible utility of re-connecting humans with nature as a
leverage point for sustainability transformation. We identified five dimensions of nature
connectedness: material, experiential, cognitive, emotional and philosophical. To assess the
relationships between these five dimensions of connectedness, as well as their potential utility
to act as a leverage points for sustainability, we conducted extensive empirical work.
Specifically, we used a combination of semi-structured qualitative interviews, participatory
mapping and photo-elicitation, to uncover the impact of landscape changes on nature
connectedness. We focused on past and future landscape changes in two study areas with
different land use intensities in Lower Saxon, Germany and Transylvania, Romania. We
identified ecological, socio-economic and political aspects that appeared to facilitate or hinder
nature connectedness.

Oral communication:

The Water-Energy-Food Nexus: New hype or promising concept to support
sustainability transformations?
Claudia Pahl-Wostl
Institute of Environmental Systems Research, University of Osnabrück, Osnabrück, Germany

Assuring the security of water, energy and food, respecting thereby principles of equity and
fairness and not jeopardizing the environment is an essential condition for sustainable
development. Interdependencies between water, energy and food (WEF) have often been
neglected with the consequence of increasing trade-offs rather than identifying and
strengthening synergies and resilience. Such developments are particularly worrying in the light
of increasing uncertainties and increasing pressures on resources management due to global
change. The WEF-Nexus which aims at holistically integrating different policy fields from the
outset is increasingly perceived as promising approach to overcome governance failures in
dealing with complex and interconnected resource management challenges. Are such
expectations warranted and what is required to mobilize the transformative potential inherent
in this approach? The contribution addresses these questions and argues in favour of developing
a nexus paradigm guiding design and self-organization of nexus governance systems. The
argument is developed by interpreting the WEF nexus from an evolutionary perspective on
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societal learning and transformative change in social-ecological systems (Pahl-Wostl, 2015). A
paradigm could be anchored in WEF nexus security if appropriately defined and
operationalized. The contribution will discuss the governance challenges arising from the
different logics of the concepts of water, energy and food security and suggest a definition for
security in the nexus perspective. An analytical framework using a network and ecosystem
services perspective is introduced. The power of the approach introduced is illustrated for a
typical case to identify coordination failures and persistent sustainability problems but as well
leverage points for transformative change. The paper concludes by elaborating on the
transformative potential of the SDGs and on the role of a WEF nexus approach in realizing such
a potential. Pahl-Wostl, C. (2015). Water Governance in the Face of Global Change - From
Understanding to Transformation. Springer.

Oral communication:

Social tipping elements instrumental for decarbonization by 2050
Ilona M. Otto 1, Franziska Allerberger 1, Avit K. Bhownik 2, Jonathan D. Donges 1, Roger
Cremades 3, Wolfgang Lucht 1
1
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3
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This work present the results of an expert elicitation focusing on the question: What are the
social tipping elements that are likely to induce an abrupt and global decarbonization? The
expert elicitation is based on an online survey that was carried out with over 130 international
experts and a workshop that was attended by 17 international experts representing various
sectors and disciplines. The results show that "soft" options related to changes in the mind-sets,
social values, and educational programs are perceived as preconditions for technology
breakthroughs. An important role was also assigned to policies, however, not only in the context
of carbon taxes and trade systems. The experts proposed alternative policy instruments such as
interventions in the advertisement industry and using other than GDP welfare and economic
performance indicators. National governments, industry and business as well as the civil society
were seen as the most important actors in the transformation process. The experts also stressed
the role of social movements and community initiatives, which however, need to be globally
connected. We assess which of the above processes show the symptoms of a tipping
phenomenon as well as we investigate the interactions between the key social tipping elements.
We put propositions how this collectively generated knowledge could be used for inducing
social transformations.

Tuesday, 22 August - Room 35/36 (72) - 11:50 - 12:30
Advancing the theory on transformations to sustainability
Social-ecological transformations for sustainability
Chair/s: Simon West

Oral communication:

The dark side of transformation
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The notion of transformations towards sustainability is gaining traction in the discourse of
global environmental change. New ways of studying, theorizing, and supporting change are
emerging and, so the argument goes, exciting spaces to (re)imagine and (re)structure radically
different human-environmental futures are opening. Yet, the normative premise that
fundamental changes are essential may be associated with significant risks. Here, we propose
six risks associated with emerging discourse that constructs transformation as apolitical or
inevitable. We refer to these risks as the dark side of transformation. We explore how underlying
narratives, issue framings, and language associated with contemporary transformation discourse
privilege certain lines of thought and action at the expense of others. While future
transformations cannot be known, we suggest that the politicization and pluralization of
transformation discourse provide two promising directions for future research in this rapidly
emerging field.

Oral communication:

Strategic transitions for sustainability: mapping the intellectual origins and
structure of an emerging field
Kieran Sullivan 1, 2, 3, Sebastian Thomas 1, 2, 3, Carolina Contreras Morales 1, 2
1
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3
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2

Catalysing and facilitating the rapid transformations of complex social-ecological systems to
more sustainable states are urgent tasks, but must occur within the context of global markets
and a predominant neoliberal economic paradigm. This world-view contributes directly to the
existential challenges now facing societies, ecosystems, and markets around the world. The
research agendas of strategic management, social-ecological resilience, and socio-technical
transitions are converging under the pressures of sustainability, with key concepts, methods,
and metrics of success being shared at the interface of these fields. An emerging field of research
exists at the intersection of organisational strategy, resilience (both organisational and socialecological), and system transformation/transition. This space is inherently inter- and
transdisciplinary, and has the potential to act as a powerful lever for transformative
sustainability practice, if the insights and methods of social and ecological sciences can be made
increasingly accessible and relevant to modern business and industry. This paper is structured
as follows. First, building on work by Ferguson et al. (2013) and Sovacool (2016) we conduct
a systematic review of relevant literature to define the disciplines, their intersections, and the
field developing at the convergence of all three. Second, we analyse the geographic, cultural,
gender and other identities of these fields of scholarship, and highlight dominant features,
imbalances and knowledge gaps, and potential pathways for broader impact. Third, we apply
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panarchy theory to integrate the fields and offer a synthesis relevant and useful to executive
management in organisations pursuing sustainability goals within market contexts. The paper
contributes novel conceptual insights to the developing discipline of sustainability science.

Oral communication:

Understanding institutional change in environmental governance: the concept of
"institutional work"
James Patterson 1, Raoul Beunen 2, Dave Huitema 1, 2
1

The Institute for Environmental Studies (IVM), Vrije Universiteit Amsterdam, The Netherlands,
Amsterdam, Netherlands
2
Netherlands Open University, Heerlen, The Netherlands, Heerlen, Netherlands

The challenge of bringing about institutional change is central to shaping transformations
towards sustainability for a vast range of social-ecological problems. Our ability to
conceptualize and explain institutional change remains limited, despite extensive study into the
meanings and effects of institutions in a range of disciplines over recent decades. In search of
new explanatory models, institutional scholars increasingly focus on the interplay between
actors and institutional structures (e.g. Mahoney and Thelen 2010). Meanwhile, socialecological scholars have given attention to agency-related processes including
entrepreneurship, leadership, and innovation (e.g. Huitema and Meijerink 2010, Westley et al.
2013), and environmental governance scholars have extensively studied institutional structures
at both local (e.g. Ostrom) and international (e.g. Young) levels. Altogether, this raises new
questions about how we can conceptualize and analyze processes of institutional change in
social-ecological systems, centering on the interplay between actors and institutional structures.
The concept of "institutional work" provides a compelling lens for studying the interplay
between actors and institutional structures. It refers to actions taken by actors to create, maintain
or disrupt institutional structures (Lawrence et al. 2009). This concept was first developed in
the organizational studies literature, but has strong relevance to environmental governance
(Beunen and Patterson 2016). In this paper, we rethink the concept of institutional work to make
it fit-for-purpose in the context of multi-actor, multi-level governance of social-ecological
systems. We survey key approaches to institutional change in the literature, arguing that
institutional work should have a central place within this theorizing, and chart ways in which
institutional work opens up new avenues for studying institutional change. Overall, this
contributes to bringing emerging insights about institutional change from other disciplines (e.g.
political science, organizational studies) into the domain of social-ecological systems, opening
up new avenues for understanding and analyzing transformations towards sustainability.

Tuesday, 22 August - Poster area - 11:50 - 12:30
Methods theme: #3 Poster tour: Modeling and Theory
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Tiina Häyhä
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Modeling a social-ecological system to assess the resilience of hydrological
ecosystem services in a Mexico`s City peri-urban forest
Arcelia Amaranta Moreno Unda 1, María Perevochtchikova 2, Véronique Sophie Avila Foucat 3,
Lucía Oralia Almeida Leñero 4
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Peri-urban forests provide a number of ecosystem services to Mexico´s city inhabitants,
including air quality improvement, carbon sequestration, recreation and several hydrological
services. Among the hydrological services is acting as the main catchment area to recharge the
city’s aquifer, which in turn is the main source of fresh water. Yet rapid land use change and
now climate change, threaten to compromise this vital provision and worsen Mexico´s city
already severe water problem. The concept of resilience, along with the resilience framework
and resilience thinking have been emerging as a new development paradigm, critical for
sustainability, which could improve both understanding and managing the complex socialecological systems in which ecosystem services are provided and consumed. As a first step, a
model representing the system´s structure will be built. Based on qualitative and quantitative
data a representation of key elements, interactions and feedbacks between the human and natural
components, this will help to figure out what is contributing or eroding the system resilience.
Understanding the structure, connections and performance of the system thorough time, will
result in gaining insights about thresholds, tipping points and regime shifts. This knowledge
will expand on resilience theory and reveal the feedback effects on human activities like the
implementation of payments for environmental services. Also it can provide a guide for better
planning and management of ecosystem services and create a path toward a more sustainable
state.
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A model-based analysis of social-ecological system’s dynamics: the case of
bighorn sheep management in Baja California Sur, Mexico
Hilda Zamora-Maldonado 1, 2, Sophie Avila-Foucat 1
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The bighorn sheep exploitation in Mexico requires the joint consideration of human and
ecological dimensions. The bighorn sheep management in the country is based on an
environmental policy called “Management Unit for the Wildlife Conservation (UMA)” which
allows sustainable exploitation in specific territories. In the state of Baja California Sur (BCS)
the bighorn sheep policy conservation has been operating since 1998 in ejidos (i.e. land tenure).
Under the UMA scheme, people in the ejido can collect revenues from sport hunting activities
and reinvest these on habitat conservation and infrastructure development. This research
describes an integrated assessment model which is used to identify the thresholds under which
the bighorn sheep can be exploited sustainably under the existing UMA policy, and assesses its
long-term resilience. The model integrates a geo-referencing potential distribution model with
a bio-economic model. We use this tool to assess the potential effect of regional climate changes
(i.e. land vegetal cover changes) in the bighorn sheep´s populations likelihood presence. The
model explores the the interplay of climate change uncertainty in the context of this socialecological system. Biological presence data were obtained from the last population aerial survey
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in BCS (Lee, 2016). Economic data were obtained from federal environmental agencies and
from interviews to stakeholders in the ejido Alfredo V. Bonfil, BCS. Our results indicate that
temperature and precipitation variations with respect to the historical record can put pressure
both on the specie and on the economic activities that depend on it. We argue that updating the
UMA policy such that it can adapt to unfolding climate conditions can increase the resilience
of this socio-ecological context.
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Representing human behavior in social-ecological system models with general
applicable behavioral algorithms
Wolfram Barfuss 1, 2, Caroline Schill 3, 4, Emilie Lindkvist 3
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Mathematical and computational models incorporating human behavior are of increasing
importance in the sustainability sciences. The challenge is that no widely agreed mathematical
model or theory of human behavior exists, making modeling efforts highly depended on the
assumptions of the behavioral implementation. In this talk we want to present work in progress
how to move forward with this challenge. The aim is to test and construct artificial intelligence
inspired behavioral algorithms based on the concept of Partially Observable Markov Games
(POMGs). The latter guarantees that each algorithm is applicable to a wide range of
environmental settings. Also many behavioral experiments can be formalized as POMGs such
that empirical evidence is available for comparison. The quality of these General Applicable
Behavioral Algorithms result on the one hand from their mathematical structure but on the other
from the quantity and diversity of environments in which they are able to reproduce observed
human behavior from behavioral experiments. In this way we gain a falsifiable model of human
behavior usable in social-ecological system models. This is important because a sound
behavioral model would strengthen model conclusions for the governance of social-ecological
systems towards a sustainable future.
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What resilience indicators of national energy systems in African countries can
bring cross-scale complexity to energy modelling?
Isabel Bottoms 1, Titta Tapiola 2
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This paper will assess what resilience indicators can bring out complexity and linkages between
the scales and systems at play when generating high-penetration renewable energy scenarios
and energy policies from data and projections generated by quantitative energy modelling for
African countries. The glut of sustainable development and climate mitigation and adaptation
plans required by international bodies, renewable energy funding availability and the planetary
urgency for a zero carbon transition amidst current climate impacts, bring issues of cross-scale
and system dynamics in renewable energy modelling to the fore of policy-making in 2017 and
beyond. Identifying the resilience indicators that will illuminate the levels at which an energy
mix will be resilient to security threats from extremism, climate change impacts or water
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availability are all examples of how the field of energy modelling and foresight can be expanded
through the initial enquiry of this paper. In identifying indicators that can be reliably graded,
the scope, depth and relevance of energy modelling will increase, better equipping African
policy and decision-makers for the impacts and opportunities of the Anthropocene Resilience
indicators have been increasingly researched in various scientific disciplines and fields at the
national and regional levels. The fragmented and differing conceptual entry points has left
significant gaps and opportunity for development in the field of energy systems resilience
measurement for African countries, whose resilience measurements are often agriculture,
disaster and climate focused. Building on the existing literature, this paper will attempt to
address a nexus of resilience indicators, applicability to the African policy-making context and
the ability to connect the resilience indicators to an energy model in its enquiry.

Poster:

Are we heading towards a collapse?
Avit K. Bhowmik, Johan Rockström
Stockholm Resilience Centre, Stockholm University Sweden, Stockholm, Sweden

Whether or not climate change and associated natural disasters can lead to a collapse of modern
societies is an extensively debated question. Climate related disasters have been identified as a
potential confounding driver of the ancient societal collapse in archeological studies. Modern
societies, in contrast, are claimed to be substantially less susceptible to collapse mainly due to
high innovation and sophisticated engineering instigated by cheap fossil fuels. However,
climate disasters may trigger and amplify internal societal shocks, e.g. conflicts and epidemics,
and may eventually lead to a collapse of modern societies. Hence, a systemic framework to
assess climate change triggered social collapse, which converges the insights from resilience of
ancient and modern societies is crucial. We provide a systemic link between climate related
disasters and social collapse by bridging perspectives from resilient system dynamics and
complexity. A framework for analyzing and parameterizing social collapse using conventional
“tipping-point models”, e.g. the over-harvesting model, is proposed. We suggest that climate
disasters should be regarded as external shocks in the model, which provide positive feedback
in the form of internal societal shocks. Demographic changes, armed conflicts and epidemic
diseases have been identified as functional metrics to asses and quantify structural changes
(change in complexity) and internal societal shocks, respectively. Finally, as modern societies
are spatially nested and networked, we argue that the dynamic and statistical models linking
climate disasters and social collapse must be spatially-explicit. Consequently, we outline
empirical challenges for predicting susceptibility to collapse by spatially associating societal
adaptive capacities, and the intensities and return rates of climate related disasters.
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Comparing the value of standard conceptualization practices for system dynamics
and agent-based models linking natural resource management and conflict risk
Marie Schellens
PhD student at Stockholm University, Department of Physical Geography, Stockholm, Sweden
Swedish Defence University, Stockholm, Sweden

Many international security reports have been highlighting the interlinkages between conflict
risk and the unsustainable way in which we exploit, allocate and consume natural resources.
Although many computational simulations of social processes have evolved the last decades to
complex socio-natural systems, I have not encountered any multidisciplinary socio-natural
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computational model linking conflict risk to natural resource management yet. Further, existing
computational models of security issues fall short on explaining underlying structural conditions
and processes leading to conflict risk. This critique particularly applies to statistical models for
which the necessary relevant empirical data are difficult to obtain: they are not measured,
incomplete or unquantifiable. Because of the difficulty to empirically ground statistical models
of social processes like conflict risk, other modelling techniques should be tried which represent
causal structures or underlying processes differently. System dynamics and agent-based
modelling are two well-established techniques which rely less on empirical data and can be built
up from theories. Moreover, coming from a complex system background, both are often used
to bridge the gap between social and biophysical research problems. System dynamics and
agent-based modelling have very different approaches to conceptualize systems, respectively
rather top-down versus bottom-up, before formalizing them into computer models. Causal loop
diagrams, which are the most used conceptual maps of system dynamics models, are said to
have analytical and communicative value in itself. This is, however, never attributed to HTMLdiagrams which only represent a blueprint of the agent-based system to model. This paper
assesses and compares the value of the standard conceptualization practices of both techniques
for understanding systemic linkages between natural resource management and conflict risk on
a sub-national scale. The conceptual diagrams are based on recent studies linking conflict with
natural resources from largely likeminded, well-cited political and economic researchers
(Collier, Ballentine, Le Billon, Nitschke and Hoeffler).
Poster:

What do we talk about when we talk about Socio-Ecological Systems?
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In the last decade, the use of “socio-ecological system” term in the literature has experienced
an exponential growth. This may be a new sign of the Anthropocene: the recognition that the
unprecedented interaction in its depth and scale between humans and nature requires a new tool
for interdisciplinary research. We explore if that growth is a fashionable mainstream, empty of
significance, or actually means a new concept and approach on the integration of social and
ecological sciences, supported by theory and data. To do so, we analyzed the use of the term in
the literature through a two-step analysis. First, we described the main trends: its evolution,
journals, institutions and topics dealing with “socio-ecological systems”. Then, we examined
the spatial and temporal scales used and the variables analyzed in 13% of all studies. We
highlight the following results: 1) the search throws a total of 1289 papers, from which 95% has
been published during the last decade and 31.7% in the last two years, showing an exponential
growth in the use of the term. 2) From the papers analyzed, 13% gather field data of biophysical
and sociological variables. Most of them only consider one type of variable, and many others
are discussion papers, that do not present primary data. 3) The main spatial scale at which socioecosystems are analyzed is local -community- (50%), followed by regional (26%) and in the
last place, global scales based on reviews of secondary data. Finally, 30% of studies that
analyzed systems in developing countries, were conducted from institutions of developed
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countries. Our results suggest that the term “socio-ecological system” is in the wave of recent
publications aimed at interdisciplinary research. However, we found that these publications lack
of explicit efforts to integrate social and biophysical data and therefore a gap between theory
and data.
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Current and future exponential random graph models to analyze hierarchical
inter-agency collaborations in natural resource management
Gwendwr Meredith, Jacopo Baggio
Department of Environment and Society, Utah State University, Logan, United States

The broad literature on social ecological systems governance stresses that collaboration across
natural resource management jurisdictions is necessary to work on the complex problems
arising from a landscape that is increasingly socially and ecologically interconnected.
Analyzing social networks among management agencies is the primary means by which
researchers examine co-management of ecological processes that span multiple agencies’
jurisdictions. Bodin et al (2016) demonstrated that the use of multi-relational and interdependent
exponential random graph models (ERGM) improves our understanding of social and
ecological connectivity. Here, I present my own interdependent multi-relational ERGM to
assess collaboration in rangeland management agencies within the western United States.
Through semi-structured qualitative interviews with agency personnel, I developed a social
network of intra- and inter-agency connections based on whom one goes to for advice and what
land that individual actively manages or monitors. This resulted in an ERGM comprised by a
social layer representing the advice connections between agency personnel, and by an
ecological layer representing land patches that are monitored or managed by each management
agency. This methodology is useful in determining where interconnected landscapes are
managed by collaborating agencies or where separate, parallel management efforts are
occurring. Future research needs to be focused on obtaining dynamic network data. Through a
longitudinal study of inter-agency advice ties, I could examine more than just a snapshot in time
but the evolution of that network. Examining both the creation and dissolution of network
connections, through a methodology such as separable temporal ERGM, allows researchers to
understand social ecological systems more fully.
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Building bridges between disciplines to promote respectful cross-scale decision
analysis: The role of qualitative analysis, social choice theory, and exploratory
modeling
Benjamin Bryant
The Natural Capital Project Stanford University, Redwood City, United States

This talk explores the implications for multiple partially conflicting notions regarding just and
sustainable food production, and attempts to identify modes of sustainability-oriented decision
analysis that can reconcile them. Such notions include: Agency matters: Food production and
the well-being of food producing communities is inextricably linked with issues of agency and
self-governance, yet Material consumption matters: Quantitative aspects of food production like
consumption, yield, soil quality, materially impact well-being at the individual and community
level, and also affect multiple dimensions of food security in other locales; Cross-scale
assessment is necessary: In many locales, agro-ecological modes of food production hold great
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promise for meeting local needs and values, but it is challenging to assess their ability to
contribute to our ability to meet regional and planetary boundaries without cross-scale
numerical modeling. Such modeling is often laden with biophysical uncertainties and may not
reflect aspects of production and community structure that are truly valued by those in the
community. Transformation to, and governance of, agro-ecological modes of food production
requires that communities make choices about “what system to be a part of” -- a social choice.
Changing systems of production may involve trade-offs between contributors to well-being that
will ultimately be adjudicated through social choice processes. Yet, these are often implicit and
not considered. Even while embracing principles of resilience, a question remains of: How can
(or should) external actors identify modes of agro-ecological production worth advocating, and
how can they advocate them in a manner that balances respect for individual and community
agency while increasing the likelihood that the advocated transformations are consistent with
respect for planetary boundaries? We argue that qualitative analysis, exploratory quantitative
modeling, and a reinvigorated role for social choice theory can provide a framework to help
answer these questions on a case by case basis.

Tuesday, 22 August - Poster area - 11:50 - 12:30
Methods theme: #4 Poster tour: Learning, networks and collective action
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Steven Lade
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Approaches to engage with diverse stakeholders on the nexus between chronic
stresses and acute shocks: lessons from the 100RC network
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100 Resilient Cities (100RC) was formed to help cities around the world become more resilient
to the physical, social, and economic challenges that are a growing part of the 21st century.
Through partnerships it aims not only to help individual cities become more resilient, but to
facilitate building of a global practice of resilience among governments, NGOs, the private
sector, and individual citizens. Part of the 100RC offering to member cities is a range of tools
to engage stakeholders around risk. One such tool is the Assets and Risks Tool, which was
developed in partnership with AECOM. A key aim of this Excel-based tool was to encourage
meaningful inclusion of city stakeholders in discussions not only about the future chronic
stresses and acute shocks likely to face their communities, but also the nexus between these
stresses and shocks. The tool aims to help users to understand how slow-burning social,
economic, biophysical and political stresses may reduce the capacity of communities to
withstand, respond to, and bounce back from sudden onset events such as natural disasters.
Cities throughout the 100RC network have been provided with access to this tool, along with
overarching guidance on its objectives and use. In turn, cities have developed and trialed
methods to build stakeholder understanding of the stress and shock nexus, as well as gather data
to inform the tool and better understand their city’s future risk profile. This presentation will
describe the diverse approaches taken by different cities in the 100RC network (Surat, India;

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
Durban, South Africa; Rome, Italy) to include diverse stakeholder voices in the process of
gathering data on a city’s emerging stresses, shocks and the interactions between them. It will
conclude with lessons learned around tailoring stakeholder engagement approaches to suit
diversity in social and cultural contexts both between and within cities.
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Interdisciplinary collaboration between the fields of environmental- and healthsciences is a necessity to sustain good public health and environmental
sustainability in the future. - A work in progress in the Arctic region - linking the
impact of climate change on ecological systems to the spread of zoonoses among
humans and animals.
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Introduction: There is a growing awareness that climate change affects humans on different
levels of society; socioeconomic, cultural, health, welfare, security, food supply and
environment. Humans are part of the ecosystem, as a species among others. Environmental
pollution, loss of biodiversity and disruption of ecosystems have a negative impact on public
health. The global emergence, resurgence and redistribution of infectious diseases is a public
health problem linked to climate change through the changes of ecosystems with impact on
epidemiology. In the Arctic, climate change is occurring at almost three times greater speed and
magnitude than in the rest of the world and is believed to have a great impact on infectious
diseases epidemiology. In order to investigate this complex area, an interdisciplinary
collaboration is needed. The knowledge of ecology, veterinary medicine, environment, climate,
geographic data modelling and other natural sciences are crucial to understand what is driving
the spread and distribution of infections. Methods: Infectious disease control authorities in
Denmark/Greenland, Iceland, Norway, Sweden and Finland were asked for permission to have
access to primary data on incidences in humans of anthrax, borreliosis, brucellosis,
cryptosporidiosis, leptospirosis, hantavirus infection, Q-fever, tick born encephalitis and
tularaemia. The selection of diseases was made via a thorough expert reviewed process. Data
were reported as the number of incidences per region of the study-countries, categorized by
gender and age whenever possible. All data were anonymized. Geographic information systems
and spatial statistics were used for formal inference. Results: Results on work in progress
regarding incidence of a selected number of infectious diseases and correlation to climate proxy
variabels will be reported. Discussion: Ideas, examples and the need for increased
interdisciplinary collaboration in different scientific fields like ecology, data modelling,
environment, veterinary and public health will be addressed.
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The metabolism of the Energy Business System: corporate transformation and
climate resilience
Martin Wainstein 1, Jérôme Dangerman 2, Stephanie Dangerman-Wolf 3, 4
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Under current projections, an energy transition consistent with targets for limiting global
warming to 1.5oC is unlikely to occur, primarily due to lock-in dynamics at the social and
industrial complex level. We introduce here a new framework based on understanding the
metabolism of the Energy Business System (EBS), to better manage safe operating climate
thresholds in the Earth system. Understanding the dynamics involved in the evolution and
regulation of metabolisms that have altered the Earth system (i.e. metabolic singularities) is
essential to preserve life-supporting conditions in the biosphere. By focusing on hydrocarbon
combustion, we identify regulating cross-scale dynamics between Earth, society, down to the
EBS as a major driver of the global metabolic rate. Our framework defines the EBS as the
conglomerate of actors, processes, norms and institutions, involved in the business of delivering
energy to society. We characterise it as a complex adaptive, self-producing system. The EBS
metabolism approach draws analogies with biology and presents a metabolic map that uses
stocks and flows of carbon, energy and financial capital whilst depicting positive and negative
feedbacks, as well as the system’s purpose. We apply systems thinking to characterise lock-in
and propose leverage points for transformation. Our results show unfavourable conditions for
EBS directors and managers to make radical business model decisions that are consistent with
climate targets. First, the intensity of the Earth system feedback signal is significantly reduced
when it arrives at the corporate decision-making level —primarily due to social information
filters and corporate law. Second, the shareholder profit maximization purpose of companies is
found to hold a systemic role in the EBS lock-in and may be incompatible with avoiding
dangerous climate change. To achieve transformations that ensure Earth system resilience, the
intrinsic purpose should be prioritised over external regulations. We propose internalizing the
Earth system at the EBS corporate ‘identity’ and governance level. The paper provides
suggestions for business, science and policymakers.
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Sustainability Science and Virtual Reality – the how’s and what’s on merging
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Virtual Reality (VR) went mainstream during late 2016 and it is increasingly used in the field
of scientific visualization. What we have seen up until now is only the tip of the iceberg, as the
development is projected to continue at increasing speed. This means that traditional way of
presenting and visualizing science is being joined by novel communication options that are
attractive to larger crowds. However, the role and responsibility of these novel technologies in
research and science communication needs to be critically assessed. In this talk we discuss how
VR has been used in science communication, based on recent examples and a global series of
virtual reality hackathons called “The Anthronaut Experience”. We continue to discuss the
potential for making VR and other emerging communication technologies integral parts of
research on resilience of social-ecological systems – and what should be avoided. We conclude
by providing a forecast of how the technology scene is expected to change, and its possible
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influence on sustainability science. Note: A demo of the VR experience “Voices of the Favela”
will be available in connection with the presentation.
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Discovering the necessary skills, knowledge, and experiences for training the next
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The need to train early-career interdisciplinary, solutions-driven researchers has never been
more apparent than today. For this reason, educators at the Universities of Maine, New
Hampshire, and Rhode Island have collaborated on the design and assessment of an
interdisciplinary, multi-university course to develop critical skills, content knowledge, and
experiences necessary to conduct interdisciplinary, sustainability solutions research. We
developed a series of learning outcomes identified as central to successful solutions-driven
research. These course learning outcomes are organized into three major sustainability science
competencies: (1) systems definitions, which focuses on improving students’ abilities to build
a deep understanding of dynamic social-ecological systems; (2) problem definition, which
focuses on the skills necessary to identify and communicate sustainability problems by
combining systems knowledge with multiple stakeholder perspectives; and (3) decision space,
which focuses on the abilities required to create and communicate adaptable decisions to
mitigate sustainability problems. We designed a course rubric from these major competencies
to assess student expertise through student participation in course surveys, reflective writing
prompts, student-led discussions, and oral presentations. By the end of the course, we expect to
find that interdisciplinary student groups who were provided opportunities to improve their
skills in critical thought and communication through paired, small group, and class-wide
discussion will have developed a greater ability to comprehend complex sustainability problems
from multiple perspectives. By purposefully designing class time and homework in an
interdisciplinary fashion, focusing on skill-building for interdisciplinary work, and providing a
dynamic framework for learning, students are expected to better understand, develop and
participate in diverse approaches for solutions-driven sustainability research.
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Social-ecological network analysis - Towards a better understanding of how to
improve the resilience of coastal and marine social-ecological systems
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Marine coastal ecosystems play a vital role for the livelihood and wellbeing of more than one
billion people all over the world. However, multiple drivers such as overfishing, pollution,
coastal development and climate change threaten the functionality of coastal ecosystems and
reduce ecosystem services. The understanding of the complex forms of interactions between the
environment and human actors is crucial for developing effective management strategies for
natural resources and to enhance resilience of coastal and marine social-ecological systems
(SES). However, few studies have as yet achieved the integration of both social and ecological
components. The use of network analysis bears great opportunities to advance our
understanding of linkages in coastal and marine SES and to identify points of leverage. In this
work we review recent advances in representing SES as social-ecological networks. The
approaches are systematically compared with respect to which type of nodes and linkages are
used to describe and analyse the SES. A classification scheme for social-ecological networks is
then proposed. Based on this classification, we examine challenges and potentials of the
different approaches to social-ecological network analysis and their ability to identify points of
leverage in the context of coastal and marine systems. Our classification will guide future
research in choosing the most appropriate approach for a particular management challenge.
Moreover, it helps to advance our ability to create meaningful network representations of
coastal and marine SES to realize the potential of social-ecological network analysis; i.e. to
achieve transformation towards more sustainability based on an improved understanding of the
dynamics feedback mechanisms and other complex interactions within coastal and marine SES.

Tuesday, 22 August - Floor 3, LANDING - 12:35 - 12:50
Yoga
Pop-up event
Before settling into your lunch, take 15 minutes to stretch and breathe between long periods of
sitting down and thinking. Get back into your body and rejuvenate your brain! Suitable for
everyone. No special equipment or prior experience needed. Clothing in which you can move
freely recommended. Begins 5 minutes into the lunch break.
With Michelle Dyer

Tuesday, 22 August - Floor 2 - 13:00 - 13:15
In between Som’ Town
Art session - Guided tour
Rising tensions around migration globally is placing increasing stress on refugees and other
migrants living abroad, as well as the communities they support through remittance. Yet in
between the mid-day shadow of high-rise apartment buildings and the flickering glow of worn
out florescent strip-lights, Somali Town has become a rallying point. An informal sanctuary of
the African diaspora, gathered on the southern tip of a continent. An unexpected home to those
fleeing xenophobia, resource wars, failed states and collapsing ecosystems. Those beginning to
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re-establish a new-normal. The mixed media collection of photography and film explores Som’
Town, using food as an entry point for an exploration into memory, migration and resilience.
By Luke Metelerkamp, Steve McDonald and Jules Mecer

Tuesday, 22 August - Floor 5 - 13:00 - 13:15
Reflections – on people and the biosphere
Art session - Guided tour
Swedish Art Director Lars Hall has taken photos from the very same spot on the island Grillskäret
in the Baltic Sea over a period of 30 years. Three decades of persistence is documented here
through the pictures, reflecting diverse impressions and a changing environment. The exhibition
presents a selection of these images together with texts by Stockholm Resilience Centre’s
scientific director Carl Folke. Art photography, science and music quotes reinforce each other
and reflect resilience – the capacity to live, persist and develop with changing conditions in a
globally intertwined world of humans, societies and nature. This exhibition offers a truly
reflective and beautiful way to re-connect to the biosphere and engage with the science of
resilience. Carl Folke will give a guided tour of the exhibition Tuesday and Wednesday at 13.00
during the conference.
By Lars Hall and Carl Folke

Tuesday, 22 August - Floor 4, Left end of main entrance 13:00 - 13:30
Lindy hop class
Pop-up event
Come shake out your cramped conference muscles with a 30-minute introduction to lindy hop!
Born in 1920s-30s New York to swinging jazz music, an infectious energy, smiles, and freedom
to improvise are among lindy hop’s characteristics. And believe it or not, Stockholm is now one
of the world meccas of this originally African-American dance. No partner or previous dance
experience required (though a spare T-shirt may be a good idea).
With Steven Lade, Abigayil Blandon

Tuesday, 22 August - Room 27 (60) - 13:30 - 15:00
Co-Producing Urban Resilience to Extreme Events
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Charles Redman, Nancy Grimm, Timon McPhearson
This session is intended to promote broad based discussion of basic approaches to
conceptualizing urban resilience, to compare insights in how to engage with practitioners from
a network of cities at all stages of research, to refine a new approach to risk management and to
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evaluate cross cultural differences of perspective on urban resilience and sustainability. Two
panelists will join the session: Thomas Elmqvist, Stockholm Resilience Centre and Xuemei Bai,
Fenner School of Environment and Society
Contributed session oral presentation:

Green infrastructure, urban resilience and sustainability
Chingwen Cheng 1, Nancy Grimm 2, Lauren McPhillips 3, Joomee Lee 4, Monica Palta 5
1

The Design School, Arizona State University, Tempe, AZ, United States
School of Life Sciences, Arizona State University, Tempe, AZ, United States
3
Global Institute of Sustainability, Arizona State University, Tempe, AZ, United States
4
Herberger Institute for Design and the Arts, Arizona State University, Tempe, AZ, United States
5
School of Earth and Space Exploration, Arizona State University, Tempe, AZ, United States
2

Green infrastructure has been identified as one of the prominent climate change adaptation
strategies. However, the extent to which the green infrastructure could serve multiple benefits
of ecosystem services and address environmental and social sustainability under extreme events
has not been fully investigated. Under the SETS framework, green infrastructure is analyzed
for its biophysical capacity to mitigate impacts from climate change-associated hazards and to
address the needs of socially vulnerable groups and promote climate justice. We applied spatial
analysis for assessing green infrastructure configuration in relation to flooding and heat extreme
events, water quality, and social vulnerability of Phoenix area. The findings suggest challenges
in optimizing one environmental or social benefit over the other as their correlation with
different green infrastructure types (e.g., trees, grasses, vegetated swales, dry detention) vary
from their location, shape, size, and density. Further investigation is needed for the knowledge
of institutional capacity in prioritizing and implementing green infrastructure strategies in order
to facilitate urban resilience transformation and sustainability.

Contributed session oral presentation:

Framing sustainability transformational change as more than just big changes
Elizabeth Cook 1, David Iwaniec 2, Olga Barbosa 1, Nancy Grimm 2, 3
1

Instituto de Ciencias Ambientales y Evolutivas, Universidad Austral de Chile, Valdivia, Chile
Julie Ann Wrigley Global Institute of Sustainability, Arizona State University, Tempe, United States
3
School of Life Sciences, Arizona State University, Tempe, United States
2

Transformation research and practice is at the heart of the sustainability agenda to foster action
for global change. Researchers, funders, practitioners, and decision-makers are seeking
frameworks and evidence to guide the development of transformation initiatives. However,
current definitions of transformation focus mainly on fundamental, irreversible change. Yet,
this definition of big change is inadequate to design and implement initiatives for intentional
transformations where sizeable investments are being made in transdisciplinary programs for
transformational change. Though transformational change is not always intentional, here we
focus on deliberate transformations. Deliberate transformations are imperative to achieve the
sustainable visions that our future generations deserve. In order to achieve this, we highlight
seven criteria to guide the development of research, policy, and action for transformational
change. We offer these criteria to inform the development of sustainability transformations with
a broad social-ecological-technological approach to bring clarity to the frameworks and
knowledge needed to implement them.

Contributed session oral presentation:
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Co-production of sustainability future scenarios
David Iwaniec 1, Elizabeth Cook 2, Timon McPhearson 3, Tischa Munoz-Erickson 4, Melissa
Davidson 1, Marta Berbes 1, Nancy Grimm 1
1

Arizona State University, Tempe, United States
Instituto de Ciencias Ambientales y Evolutivas, Universidad Austral de Chile, Valdivia, Chile
3
The New School, New York, United States
4
USDA Forest Service, International Institute of Tropical Forestry, San Juan, United States
2

How do we address persistent and emerging challenges? What are the futures we hope to create?
And, how can we guide the development of these futures? The construction of desirable,
plausible, and sustainability-based future scenarios is an important component of
transformational sustainability research that intends to directly contribute to collective problemsolving. Scenario development frees sustainability research from the dominant focus on
analyzing problem constellations and opens it towards positive contributions to social
innovation and transformation. We present Sustainability Futures a framework for codeveloping sustainability-based future scenarios, and apply it to explore social-ecologicaltechnological solutions and enhance the capacity for sustainability and resilience planning.

Contributed session oral presentation:

When is safe-to-fail safe?
Nancy Grimm, Mikhail Chester, Yeowon Kim, Lauren McPhillips, Charles Redman
Arizona State University, Tempe, United States

Extreme, weather-related events confront cities with the reality of climate change. Vulnerability
of old or inadequate infrastructure and of populations with limited adaptive capacity challenges
us to develop new approaches to building resilience to extreme events. Solutions that allow for
some ‘failure’ while minimizing its consequences are called safe-to-fail and are gaining
credence in design and engineering communities. Here we examine how viewing safe-to-fail
solutions through a social-ecological-technical systems (SETS) lens permits evaluation of when
they are apt and when they are not.

Contributed session oral presentation:

Climate Resilience in Urban Social-Ecological-Technical Systems: A SETS
Approach to Urban Ecosystem Services
Timon McPhearson 1, Elizabeth Cook 2, Chingwen Cheng 3, Nancy Grimm 4, David Iwaniec 5
1

Urban Ecology Lab, Environmental Studies Program, The New School, New York City, United States
Urban Sustainability and Global Change Lab, Institute of Environmental Science and Evolution,
Universidad Austral de Chile, Valdivia, Chile
3
The Design School and School of Sustainability, Arizona State University, Tempe, United States
4
School of Life Sciences, Arizona State University, Tempe, United States
5
School of Sustainability, Global Institute of Sustainability, Arizona State University, Tempe, United
States
2

Cities rely upon all aspects of urban services to sustain basic human needs or livelihoods as the
fundamental basis for resilience to multiple urban challenges. Those urban services include a
nexus of social, ecological, and technological structures and functions to support, provide,
regulate, and maintain various levels of urban services. Historically, cities were developed
primarily based on highly centralized, technological efficiency. More recently, cities around the
world are applying ecological design in restoring and enhancing ecological functioning as
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alternatives to hard and grey engineering “solutions”. The social-ecological-technical systems
(SETS) approach to ecosystem services highlights the benefits people derive from the
interaction of coupled ecological and technological structures and functions. Technological
systems mediate ecosystem structure, function and the delivery of ecosystem services, while
social organization is critical to how ecosystem services are generated and delivered. The
holistic SETs approach allows us to compare and contrast a whole host of services provided in
cities - including ecosystem services and other services – and examine tradeoffs and synergies
and how to maximize/optimize for synergy among potentially competing resilience goals. The
goal is not to devalue the contribution of ecosystems, but to value other components as well as
integrated SETS resources resources for resilience building. Infrastructure and technology are
the focus of the majority of resilience initiatives and financial investment, while also the domain
most economically impacted by climate and other extremes. Since cities are nexus systems
between SET domains, understanding how SETs function in cities will allow us to gauge city’s
capacity for resilience. Incorporating a SETS perspective into resilience theory and practice,
and in particular in how we value, assess, plan and manage ecosystem services can open up new
opportunities for resilience innovations and practices.

Tuesday, 22 August - Room 23 (30) - 13:30 - 15:00
Integrating spatial explicit economic decision making with cutting edge
land use planning for sustainable and resilient ecosystem service
generation
Contributed session - Social-ecological transformations for sustainability
Chair/s: Åsa Gren
Conventional market-dominated approaches to decision making will often reduce overall values
from the landscape, in comparison, an approach considering all of those ecosystem services for
which robust economic values can be estimated (highlighting the difficulty of including impact
on aspects of e.g. biodiversity), yields net benefits in almost all areas, with the largest gains in
areas of high population. The benefits of spatially targeted land-use planning in this context have
been illuminated. In this session we want to pursue those benefits by combining spatial explicit
economic decision making with cutting edge land use planning for sustainable and resilient
ecosystem service generation.
Contributed session oral presentation:

Combining urban morphology and landscape ecology for social-ecological urban
design
Lars Marcus, Meta Berghauser Pont
Chalmers University of Technology, Gothenburg, Sweden

Interest in urban green areas has rapidly increased in recent years. The reasons are several, but
generally relate to the great increase of research and policy on sustainable urban development.
Of particular importance is the more recent shift in the fields of urban planning and design
towards greater emphasis on biodiversity and urban ecosystems and not only climate change
and technology. This shift brings new demands for a deeper understanding of the morphology
of green areas in cities understood as ecological environments and not only as areas for human
use as has been the general case in urban morphology. The spatial morphology of natural
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landscapes is an essential part of landscape ecology (e.g. Forman & Godron 1986). However,
while the similarities between descriptions of spatial form in landscape ecology and urban
morphology have been pointed out (Alberti 2008), they are yet to be integrated into a joint field
of description and analysis. In this paper first steps are taken towards such an integrated socialecological urban morphology based on recent developments in each field. The development of
such a joint morphology could prove essential in supporting research as well as practice in
endeavours towards the development of functional ecosystems in cities. This paper addresses
this challenge in two steps, first, by discussing the similarities and differences between essential
elements of spatial form in both landscape ecology: patches, corridors and matrixes (Alberti
2008), and urban morphology: streets, plots and buildings (Moudon 1994, Whitehand 2001).
Second, we propose an approach to join both types of entities within a framework of systems
theory applying network analysis as developed in space syntax research (Hillier& Hanson 1984;
Hillier 1996) while also comparing this to similar approaches in landscape ecology.

Contributed session oral presentation:

Integrating ecosystem services into economic decision making
Amy Binner, Ian Bateman, Brett Day
Land, Environment, Economics and Policy Institute (LEEP) University of Exeter, Exeter, United
Kingdom

In its 2011 Environment White Paper, the UK government set out its vision to "be the first
generation to leave the natural environment in a better state than it inherited”. This vision has
been built upon through the work of the Natural Capital Committee (2015) and is central to the
ongoing development and implementation of the UK Government’s 25 Year Environment Plan
(2016). However, while many businesses and public sector organisations understand that natural
capital and ecosystem services are an important direct and indirect source of socio-economic
prosperity, quality of life, and well-being, they frequently lack the capacity to quantify those
benefits and understand the trade-offs between them in either physical or economic terms. Our
research focuses on supporting sustainable well-being and informed decision-making, through
the spatially explicit integration of natural science, social science, and economic knowledge.
This research played a leading role in the UK’s pioneering National Ecosystem Assessment and
Follow On. We maintain a suite of natural capital models, which quantify and value the
ecosystem service flows from land under different forms of agriculture, forestry, and
conservation. The underpinning ecosystem services paradigm approach has been adapted and
applied in different contexts and at different scales in our work, for example, to inform
conservation planning on plantations, analyse national woodland investment options and deliver
regional water quality improvements. This session will explore the different methods and
approaches that have been applied in our research to deliver robust analyses of the drivers of
environmental changes, and the consequences of those changes, to support sustainable and
resilient decision-making. We will also demonstrate, using examples from our ongoing projects,
how these sophisticated integrated models can be transformed into accessible and practical
decision support tools that enable policy makers, government and businesses to understand and
visualise outcomes, values and trade-offs.

Contributed session oral presentation:

Valuing ecological resilience in a complex systems context, using response
diversity as a proxy
Åsa Gren 1, Chuan-Zhong Li 1, 2, Gustav Engström 1
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1
2

Beijer Institute of Ecological Economics, Stockholm, Sweden
Uppsala University, Uppsala, Sweden

In this paper we attempt to operationalize the concept of ecological resilience in a socialecological systems- and multi species-context, by applying a bio-economic framework to model
the potential change in the value of resilience under climate change, using a response
diversity/resilience proxy matrix as a basis. The aim of the bio-economic model is to show how
essential complex and detailed ecological information can be integrated into economic valuation
of resilience. The response diversity/resilience proxy matrix was created by identifying effects
on life traits in two pollinator species groups in a northern European landscape context, when
exposing them to climate change. The two pollinator groups, 1) generalist bumblebees and 2)
generalist solitary bees, were chosen based on their importance as pollinators of mass flowering
crops, thus, in this aspect, belonging to the same functional group. We focus only on direct and
indirect effects of temperature increase on the two pollinator-groups, due to differences in life
traits: 1) change in duration of development, and 2) potential mismatch with the key plant
species Salix. We conclude that to better assess the economic implications of change in the two
pollinator groups, more detailed information on how the two pollinator-groups differ in
pollination efficiency is required. Additional relevant parameters to consider are e.g. sensitivity
to parasites under temperature increase, response to elevated CO2, response to change in
precipitation pattern, insect herbivore phenotypic and genotypic flexibility, responses to global
change parameters operating in concert, and awareness that some patterns may only become
apparent in the longer term. We view this paper as a unique first attempt at demonstrating how
this type of essential, detailed and complex ecological information can be included in a bioeconomic modelling framework, to operationalize the concept of ecological resilience in a
valuation context.

Tuesday, 22 August - C4 (125) - 13:30 - 15:00
Beyond social-ecological traps: fostering transformations towards
sustainability
Contributed session - Social-ecological transformations for sustainability
Chair/s: Hampus Eriksson, Henrik Österblom, Jessica Blythe, Per Olsson
Throughout the world, poverty, vulnerability, and inequality persist. In many places current
livelihoods are not offering a pathway out of poverty, and women, men and youth often have
limited opportunities to realize improvements to wellbeing outside of natural resource
exploitation. These situations have been described as social-ecological traps, because social and
ecological feedbacks reinforce undesirable states of perpetual overexploitation. Where poverty
and natural resource-dependence is high, there is a critical need to nurture opportunities for
enhanced livelihoods, development, and poverty alleviation, on the one hand, and sustainable
natural resource governance, on the other. Identifying innovative approaches for moving beyond
social-ecological traps represents an important research frontier that may require re-imagining
of predominant management and development models. In this special session, we explore the
intricate coupling between contemporary livelihoods and natural resource governance in settings
where institutions are weakening or missing and the modern world is encroaching. We invite
case studies from across geographies and sectors that highlight innovative re-imaginings of
contemporary governance regimes and propose practical ways to move beyond social-ecological
traps.
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Contributed session oral presentation:

Transformation and resilience in development practice
Hampus Eriksson 1, 2, Jessica Blythe 1, 3, Henrik Österblom 4, Per Olsson 4, Neil Andrew 1, 2
1

WorldFish, Penang, Malaysia
Australian National Centre for Ocean Resources and Security (ANCORS), University of Wollongong,
Wollongong, Australia
3
Australian Research Council Centre of Excellence for Coral Reef Studies, James Cook University,
Townsville, Australia
4
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
2

As the world looks to the Sustainable Development Goals as a new set of targets in the quest to
reduce poverty, it is vital to translate development policy into effective practice. In many places
current livelihoods do not offer pathways out of poverty and people have limited opportunities
to realize improvements to wellbeing outside of natural resource exploitation. These situations
have been described as social-ecological traps, because social and ecological feedbacks
reinforce undesirable states of perpetual overexploitation. For development practice,
transformation to break such a trap must take on a practical meaning: the strengthening of
governance or investment in livelihoods. But evidence of the benefits of such initiatives for the
rural poor remains mixed. Broadening our research scope to include other elements of complex
rural systems, such as a greater focus on food systems, offers the opportunity to translate
established theory into tangible development outcomes. We therefore situate our analysis at the
nexus of resilience, livelihoods, and nutrition security. Drawing on cases from the Pacific
Islands, we incorporate livelihood strategies of poor households, framed as “hanging in”,
“stepping up”, and “stepping out”. These strategies offer different opportunities for
transformative change. We explore the connections and tensions between theory and practice
in the search for transformative change as a means of moving beyond social-ecological traps.

Contributed session oral presentation:

Combining technical and social innovations to help fish processors climb out of a
social-ecological trap in Barotse Floodplain fishery, Zambia
Steven Cole 1, Alexander Kaminski 1, Alex Chilala 2, Gethings Chisule 3
1

WorldFish, Lusaka, Zambia
Ministry of Agriculture, Mongu, Zambia
3
Ministry of Fisheries and Livestock, Mongu, Zambia
2

The Barotse Floodplain fishery in Western Province, Zambia is an important source of
livelihood for women and men. Nevertheless, poverty levels in the province are the highest in
Zambia. The fishery is co-managed by the Department of Fisheries and the traditional authority,
and although a fishing ban is declared each year, illegal and overfishing persist. Consequently,
fish stocks have significantly declined over the past decade. Post-harvest losses also play an
important role in reducing fish stocks. As more fish is lost and less profit is made, additional
pressure is put on the fishery to recover losses and continue meeting consumer demands, thus
creating a social-ecological trap. Falling into this trap is gendered, with a greater proportion of
women losing fish within the processing node of the value chain because of not only technical
but also social factors. A research project testing improved fish processing technologies together
with a communication for behavior change intervention aimed to reduce post-harvest losses,
improve social relations in the fishery value chain, and increase overall livelihood security. This
paper highlights some of the results from the project that show how such innovations can
empower people (and especially women) to reduce post-harvest losses and climb out of this
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social-ecological trap by increasing their access to improved technologies and addressing the
social and gender issues that perpetuate losses. The paper also explores ways similar,
technology-focused projects could integrate a gender-sensitive co-management model to more
holistically address the social-ecological trap in this context.

Contributed session oral presentation:

Moving beyond a social-ecological trap through cultural revitalization: the case of
marine resource management in British Columbia, Canada
Natalie Ban, Lauren Eckert
University of Victoria, Victoria, Canada

Despite recent degradation of oceans via overfishing, pollutants, and other stressors, many
indigenous communities still rely on marine resources. Traditional and local ecological
knowledge is critical for indigenous communities’ fisheries and marine stewardship, and
sophisticated marine tenure systems were historically used by many indigenous peoples to
manage marine resources. However, decades of environmental degradation and colonization
forced the loss of much traditional knowledge, culture, and stewardship practices, resulting in
a social-ecological trap. Our case study was carried out in partnership with four First Nations
on the Central Coast of British Columbia, Canada, to investigate the extent of such a trap, and
ways of moving beyond it. We carried out semi-structured interviews with knowledge holders
to examine the value of local and traditional knowledge in assessing a data-poor and endangered
fish species of cultural and economic concern, Yelloweye rockfish, and a culturally important
invertebrate species, Dungeness crab. Indigenous participants consistently emphasized the
prevalence of a waste-avoiding stewardship principle, among other themes. However, few
participants remembered traditional stories or stewardship practices that informed this principle;
those who did remember elaborated on traditional stewardship stories and the use of marine
tenure systems to encourage sustainability in harvesting resources such as Yelloweye rockfish
and Dungeness crab. The loss of this knowledge by most participants is emblematic of a larger
social-ecological trap. Yet there is a strong desire by participants to see resurgence in indigenous
knowledge and stewardship, and many initiatives are underway towards this end, providing a
potential pathway to move beyond this social-ecological trap.

Contributed session oral presentation:

Community based aquaculture (CBA) in the Western Indian Ocean region: socioecological challenges and opportunities for sustainable livelihoods
Mebrahtu Ateweberhan 1, 2, Joanna Hudson 1, Narriman Jiddawi 3, Flower Msuya 3, Selina Stead 4
1

Blue Ventures Conservation, London, United Kingdom
University of Warwick, Coventry, United Kingdom
3
University of Dar-es-Salaam, Dar-es-Salaam, Tanzania
4
University of Newcastle, Newcastle, United Kingdom
2

Community-based aquaculture (CBA) is seen as an important supplementary or alternative
income generating activity for marine resource dependent coastal communities in the Western
Indian Ocean (WIO). Despite its proliferation throughout the region in recent decades, little is
known about the degree to which CBA activities have resulted in favourable community
development and conservation outcomes. In order to improve understanding of common
challenges and to generate recommendations for best practice, we assessed the most common
CBA activities practiced in the region through literature review and workshop discussion
involving practitioners and key stakeholders. Findings indicated that despite favourable
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environmental conditions for various CBA practices, the sector is underdeveloped. Constraints
include shortage of seed and feed supplies, low investment, limited technical capacity and skills,
and insufficient political support and lack of a clear strategy for aquaculture development. These
are compounded by a lack of engagement of local stakeholders in decision-making with project
planning commonly dominated by donors, development agencies and private sector partners.
Many of the projects are designed along unrealistically short timeframes, unable to achieve their
end goals of financial sustainability, limiting opportunity for capacity building and longer-term
development. Except for a few isolated cases, links between CBA and marine conservation
outcomes have rarely been demonstrated. Despite these setbacks, workshop participants
concluded that CBA has the potential to grow rapidly and improve livelihoods, underlining the
need for the development of well-planned and responsible aquaculture that does not
compromise environmental and socio-economic sustainability.

Contributed session oral presentation:

Small-scale innovations and gender: Is Shell handicraft breaking poverty in
coastal Zanzibar?
Maricela de la Torre-Castro 1, Sara Fröcklin 1, Narriman S. Jiddawi 2
1
2

Stockholm University, Stockholm, Sweden
University of Dar es Salaam, Zanzibar, Tanzania

This study analyses the potential of small-scale innovations, e.g. shell handicraft, as a way to
foster transformations towards sustainability and women empowerment in Zanzibar, Tanzania.
The shell handicraft project was introduced as an alternative livelihood to other coastal activities
like seaweed farming and invertebrate collection. Making handicraft from shells was considered
to alleviate poverty and empower women. Also as a way to improve management and breaking
poverty traps. To determine potential ,we analyzed three inter-related dimensions; agency,
access to resources and achievements. Agency as decision making, negotiation, etc. in which
choices are made and applied; access to resources (economic, material, social and human) are
the medium through which agency is exercised; and achievements which can be defined as the
outcomes of agency. Shortly, resources and agency make up people's potential for living the
lives they want. Semi-structured interviews were administered to women involved in shell
handicraft in five different villages throughout central/south Zanzibar. The results show that
women engaged in shell handicraft have significantly improved their access to economic
(income/savings), material (house, cell phone, freezer, and electricity), human (knowledge in
marketing, leadership and entrepreneurship) and social (organization) resources. Improved selfesteem, self-confidence and decision-making authority within the household were reported. In
addition, environmental impacts are seemingly low; old shells are collected for handicraft and
a number of no-take zones have been established to preserve marine resources allowing women
participation in coastal management. The activity has also empowered women and challenged
traditional stereotypes which is critical for progressive and including management. While the
individuals interviewed were satisfied and had increased living standards, we problematize this
livelihood by discussing the possibilities to scale it up, the market constraints and the kick-off
process having external top-down elements. Even though the recipients of the benefits of this
activity have been few, the case is valuable and can provide inspiration to drive coastal systems
into more sustainable paths.

Contributed session oral presentation:
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Connecting state and traditional institutions for conservation and development in
Ghana: challenges and opportunities
Dana Baker 1, Andrew Agyare 2
1
2

Duke University Marine Lab, Beaufort, United States
Ghana Wildlife Division, Forestry Commission, Accra, Ghana

Like other countries in sub-Saharan Africa, Ghana has significant areas of critical ecological
importance that overlap with areas of widespread poverty and is experiencing interacting
pressures from climate shifts, uneven economic progress, and dramatic demographic and sociocultural changes. This rapidly changing context makes the design of effective natural resource
governance and management systems both a challenge and a pressing need. The challenge is
made more complex by the necessity of connecting state-led systems with Ghana’s informal,
robust and intricate land and resource tenure arrangements where traditional authorities
(‘chiefs’) exert considerable control over the land and resource governance and management.
This research presents findings from two multi-method research projects from several Ghanaian
sites that address this challenge, and highlights the lessons learned in each. The first example
focuses on community-level perceptions toward natural resource institutions and policies across
the Akwapim-Togo Mountain Range where governance systems have grown increasingly
complex, sometimes exacerbating conflict. Findings show that shifting climate, fire, and
drought are among the top concerns of farmers across the mountain range, yet there is a clear
and growing disconnect between customary approaches and state led systems of natural
resource management. The second example focuses on the implementation of Community
Resource Management Areas, a form of protected area where natural resource governance and
management authority is largely devolved. Specific lessons learned include the importance of
including traditional leaders and others in governance efforts, the significance of gender
inclusiveness at the local level; equitable benefit sharing mechanisms; need to address
considerable variability in objectives and expectations at very fine (individual) scales, and the
need to build effective linkages to other actors at multiple scales within the same social
ecological system. The article concludes with a discussion of implications for the design of
effective natural resource governance regimes in Ghana and beyond.

Tuesday, 22 August - Room 32 (30) - 13:30 - 15:00
Power, Frames and Fortunes: Polycentricity Uncovered
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Louisa Evans
Interrogating power in polycentric governance systems is undeniably a frontier of global
environmental change research. This session will invite Resilience2017 scholars to engage in
and take forward this frontier. The presentations in this session will draw from recently published
papers, and the audience will be asked to respond with their own examples of cases in which
analysis of power explains governance outcomes, and methods that they have used to interrogate
overt and covert forms of power. These examples and table discussions will be collated and
shared with Resilience 2017 participants, to potentially inform self-organised working groups on
these issues.
Contributed session oral presentation:
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Power in Polycentric Governance
Tiffany Morrison
ARC Centre of Excellence for Coral Reef Studies, Townsville, Australia

The unfolding climate crisis, exemplified by yet another global coral bleaching event, is widely
attributed to failures in ‘conventional’ environmental governance. Polycentric governance—
where governments, industry and civil society work together—is often suggested as an
alternative solution. Yet, despite its promise, dominant conceptualisations of polycentric
governance largely overlook the power-laden social relations that can heavily shape
environmental outcomes. Understanding the role of power in governance, however, presents
major challenges. To address this gap, we develop a typology of power to examine how power
shapes outcomes in polycentric governance of climate change and other complex environmental
dilemmas. Even within model polycentric systems, powerful actors can mobilise different types
of power to shift risks to vulnerable populations, avoid difficult problems, delay necessary
action, and create and then exploit unrealistic expectations. These dynamics of power are critical
determinants of climate change mitigation and adaptation governance and its outcomes.

Contributed session oral presentation:

Sources of power in the pursuit of collective goals in polycentric governance of
climate change
Neil Adger 1, Tiffany Morrison 2, Katrina Brown 1, Maria Lemos 3, Dave Huitema 4, Terry Hughes
2
1

University of Exeter, Exeter, United Kingdom
James Cook University, Townsville, Australia
3
University of Michigan, Ann Arbor, United States
4
VU University, Amsterdam, Netherlands
2

Polycentric governance involves multiple actors at multiple scales beyond the state. The
potential of polycentric governance for promoting both climate mitigation and adaptation is
well established. Yet dominant conceptualizations of polycentric governance pay scant attention
to how power dynamics affect the structure and the outcomes of governance. This paper reviews
emerging evidence on power within polycentric and distributed governance across the climate,
forestry, marine, coastal, urban and water sectors, and relate them to established positions on
power within research on federalism, decentralisation, international relations, and networked
governance. The analysis develops a typology of design, pragmatic, and framing power that
focuses on how and in whose interest power is mobilised to achieve outcomes. The analysis
seeks to explain power dynamics across different sectors and across both climate change
mitigation and adaptation. Significant research challenges arising from the analysis include the
measurement and monitoring of the outcomes of power asymmetries over time.

Contributed session oral presentation:

Politics and power in polycentric ecosystem-based fisheries management in the
Philippines
Matt Fortnam
University of Exeter, Exeter, United Kingdom

The Philippines is home to some of the first attempts to implement ecosystem-based fisheries
management (EBFM) in the tropics. Because resource management is decentralised in the
Philippines, innovative alliances of municipal governments and other stakeholders are being

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
established to deliver EBFM. This study uses participatory actor and influence mapping
(NetMap analysis) and innovation histories methods to understand the power relations and
social processes involved in enabling and blocking shifts to EBFM. Drawing upon a case study
of Lanuza Bay, it shows that a context of vested interests, corruption, diverging political
priorities and patronage networks is generating resistance that is weakening a process of EBFM
institutionalisation. The study suggests that transformations to polycentric natural resource
governance are messy, non-linear political processes, involving conflict between rival interest
coalitions with competing development visions.

Contributed session oral presentation:

Power in polycentric governance, the case of the Water Framework Directive in
the Netherlands.
Jelle Behagel 1, Dave Huitema 2, 3
1

Wageningen University, Wageningen, Netherlands
Vrije Universiteit Amsterdam, Amsterdam, Netherlands
3
Open University of the Netherlands, Heerlen, Netherlands
2

Polycentric governance is an apt term for what is currently going on many environmental
domains in the European Union (EU). Pushbacks against regulation overreach and concerns
about democratic legitimacy have led the EU to increasingly embrace a role that is restricted to
general goal setting, monitoring, and scaling up good practices, while invoking the principle of
subsidiarity. This approach – which closely aligns with the principles of polycentricity – is very
visible in the institutional architecture of the EU Water Framework Directive (WFD) . Having
entered in force in 2000, the WFD prescribes the creation of competent authorities at the river
basin scale, a rigorous exploration of water quality conditions, goal and priority setting on the
basis of public deliberation involving stakeholders and citizens, and a “derogation” process that
allows temporary exemption from goals. In this paper we apply the typology of forms of power
as developed by Morrison et al. (in review) to uncover the way the exercise of power has
affected implementation of the Directive in the Netherlands. The ideology of the WFD is very
much based on collective “puzzling”, but what about “powering”? Morrison et al. (in review)
suggest that polycentric governance processes will be influenced by formal power (“power by
design”), but also by power residing in day-to-day action and implementation (“power by
action”) and by organizing and communicating select aspects of reality (“power by discourse”).
Our results identify these types of power in the implementation of the WFD in the Netherlands
and show how they affect the capacity for EU action. In particular, we highlight how different
types of power may either reinforce each other or cancel each other out. We conclude that
polycentric governance is able to address democratic concerns about EU overreach, but also
invites questions of democratic legitimacy of its own.
Contributed session oral presentation:

Understanding and representing power in a transitioning polycentric system: a
case of UK fisheries
Louisa Evans
University of Exeter, Exeter, United Kingdom

Fisheries rose to political prominence in the UK during the EU referendum as fishers voiced
their support of the Leave campaign. This was the culmination of a long history of
dissatisfaction with European fisheries management. Fishers view Brexit as a key opportunity
to improve the processes and outcomes of governance but the unraveling or transitioning of this
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polycentric system may leave many fishers disappointed. Brexit will involve policy trade-offs
with different implications for large and small-scale operators, other sectors and the
environment. This paper reports on a collaborative project with fishers and creatives designed
to co-produce new and timely knowledge of small-scale fishers’ experiences of change and
aspirations under Brexit in ways that raise their profile and empower them to engage in formal
negotiations. Fishers’ stories will be captured in music and song and installed in creative pieces
that interrupt and engage the general public and garner political attention. How methods of coproduction suit analyses of power in polycentric systems will be discussed.

Tuesday, 22 August - Room 33 (30) - 13:30 - 15:00
The transformation we want: Working towards a global policy
environment for resilient futures
Contributed session - Social-ecological transformations for sustainability
Chair/s: Dunja Krause, Katja Hugo
The need for “Transforming our World” for resilient and sustainable development has been
internationally recognized: In 2015, the international community has committed to 17
Sustainable Development Goals in an agenda for people, planet and prosperity. While the agenda
is broad and ambitious, it uses the concepts of resilience and transformation normatively without
specifying the kinds of policies needed to support deliberate transformations to sustainability.
Identifying environmentally sustainable and socially just solutions requires unpacking the
notions of transformation and resilience and analysing the politics at play. The proposed session
will cast light on selected policy approaches to transformative change and discuss different
perspectives on transformation that shape the policy environment. We argue that deliberate
transformations toward social-ecological resilience need to be supported by eco-social policies
that
prioritize
social
and
ecological objectives in development strategies. The session will discuss the definition of
transformative change that UNRISD proposes in its latest flagship report and combine examples
from the international level with empirical case studies to advance the understanding of ecosocial policy approaches that can bring about the transformation we want. It seeks to inform
global policy debates with an analysis of the processes of change required to promote
sustainability and resilience.
Contributed session oral presentation:

What National Development Bank do We Want for a Green Transition?
Thomas Marois
SOAS University of London, London, United Kingdom

Rarely a week passes without calls to reduce climate emissions. But how to finance it
(UNCTAD 2014)? Optimism over a private-sector ‘greentec’ revolution has waned as investors
have not committed the needed capital (Bracking 2015). By contrast, experts now see public,
national development banks as potential alternatives. Indeed, the idea of public banks ‘going
green’ has become high-profile – as represented by the 2012 Stern Review, UN Sustainable
Development Goals, 2015 UN Financing for Development Report. Notwithstanding, there is an
urgent need for more research on how public banks operate and whether their practices are
transferable (Mazzucato and Penna 2015; Castree and Christophers 2015). Aside from a few
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official reports, academic analyses of green public banks are practically non-existent (OECD
2016). This makes it difficult to develop alternative frameworks of understanding and effective
socio-political solutions. This proposal draws from a forthcoming collaborative report with
Eurodad titled, “What kind of public development bank CSOs want to see?” and my research
into green banks. For this panel, I propose tailoring the report's ‘best’ examples of public bank
mandates and their operational, financial sustainability, and governance strategies (drawn from
the global north and south) to the open challenge of public banks making the ‘green switch’. I
do this to develop an ideal ‘green public bank’ typology, based on real world examples. This
typology will address the specific question of how and what do public banks do to make them
‘green’. The research strategy employed is case study and predominantly qualitative. The
analytical framework draws on a political economy ‘social content’ approach, which differs
from conventional econometric studies of public banks. This specific proposal cum typology
sits within wider problems of why public banks go green (causation) and what the analytical
implications of such switches are (theoretical), which are beyond the scope of the presentation.

Contributed session oral presentation:

Resilience through Economic Empowerment, Climate Change Adaptation,
Leadership and Learning (REE-CALL)
Md Khalid Hossain
Oxfam in Bangladesh, Dhaka, Bangladesh

Bangladesh is recognized as one of the most vulnerable countries to climate change impacts due
to its geo-morphological, demographic, socio-economic character and low resistance and
adaptation capacity against the natural hazards. In most cases, communities of wetland, coastal
and river islands of Bangladesh are the foremost victims of such impacts. In order to meet this
challenge, the concept of ‘Climate Resilient Model’ has emerged which tries to ensure that
people, communities and other organizations are able to deal with climate change and adapt to
future impacts. This model facilitates to reduce the negative impacts of climate change and to
minimize the costs and consequences of climate vulnerabilities so that they cannot encumber
the progress towards development goals of a country. Considering the vigorous augmentation
of climate vulnerability of Bangladesh, Oxfam stepped forward to initiate a climate resilient
model in the climate susceptible areas of Bangladesh, which is known as “Resilience through
Economic Empowerment, Climate Change Adaptation, Leadership and Learning (REECALL)”. Started in 2010, the goal of this project model is to ensure that women and men most
at risk of disasters and climate change in Bangladesh are able to thrive in spite of shocks and
change through community based organizations (CBOs). Resilience was considered not only
from building a climate adaptive community but also from empowering them economically and
developing their leadership for claiming rights and services. This paper presents the most
significant changes that have been achieved due to REE-CALL as a resilience model and how
those changes have happened to inform policy. The paper is based on 28 focus group discussion
with CBOs, 50 interviews with community members and document analysis. This paper
presents the analysis of REE-CALL as a policy-focused resilience model as well as
effectiveness and shortcomings of the model based on primary and secondary data.
Contributed session oral presentation:

Theory and Practice of Policies Promoting Transformative Change
Tejinder Sandhu 1, Enrique Delamonica 1, Sudha Balakrishnan 2, Temilade Aromolaran 1, Foluke
Ogunyemi 1
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UNICEF Nigeria, Abuja, Nigeria
UNICEF India, New Delhi, India

Among other challenges, the Transformative Change paradigm endeavours to simultaneously
address environmental sustainability, social development, and root causes of poverty and
disparities. This challenge encloses at least two elements: developing a theoretical underpinning
for the eco-social turn and designing innovative policies to realize it. This paper attempts
contributions to both of them. Firstly, a model that describes the reinforcing mesh of interactions
(instead of simplistic, linear causality) among economic growth, poverty reduction,
environmental sustainability, and social development is introduced. It shows there are neither
necessary nor sufficient causes linking these elements (e.g. economic growth does not always
lead to poverty reduction). Although these interactions are always present, they do not always
lead to the desired outcomes in terms of equity, empowerment (including gender
discrimination), and environmental sustainability, envisioned in the Transformative Change
paradigm. Moreover, these feed-back loops do not happen in a (social/political/institutional)
vacuum. Thus, it is important to understand this context and the co-evolution among market
structures, technological change, production structures, and consumption patterns
(Transformational Growth models) in order to design practical policies. Secondly, concrete
policy initiatives implemented in Africa, Asia, and Latin America to simultaneously pursue
social change, inequality and poverty reduction, and sustainable development are presented.
They are centred on the creation of jobs that ensure both environmental sustainability and
increase value added in the production chain (required, conjointly with redistributive policies,
to address poverty). For all three cases, design and financing issues are explored along with a
description of how employment (including guaranteed employment in India) is focused on
environmental protection and social infrastructure, contributes to reduction of poverty and
income inequality (most clearly in Brazil), and can be based on human rights (e.g. in the context
of reconstruction and reconciliation in Rwanda). A way forward concludes the paper.

Contributed session oral presentation:

Courting Resilience: The National Green Tribunal, India
Rita Brara
Department of Sociology, University of Delhi, Delhi, India

Green courts have emerged as a remarkable and fast-growing juridical innovation in the
contemporary global environment. I focus on the National Green Tribunal, India to draw
attention to an organizational form - a policy reform - that has mobilized locally affected publics
to articulate their standpoints and fight back in defense of their rights to a healthy environment.
While the judiciary in India is often hailed as a prime environmental activist, it is the National
Green Tribunal (NGT), formed in 2010, that is currently enabling prompt judicial action against
the otherwise slow adjudication of environmental disputes. I identify three strands that are
working in favour of environmental and socially just outcomes below. First, though any citizen
has the locus standi to plead the public interest, the practice of timely resolution has catalyzed
environmental organisations at the local level and galvanized environmentalist lawyers to
partner the cause of environmental and social justice with NGOs. Most cases at the NGT are
initiated by local-level organizations and advocated by lawyers pleading the local public’s
environmental interest at reasonable transaction costs. Secondly, the tribunal has scientist
members on board who play the dual role of scientists and judges. These scientists are better
able to comprehend knowledge emerging from a local context of present vulnerability and
envisage long-term actions that foster resilience. Bringing scientists in as members of a jury has
also advanced the use of techno-scientific data by local publics and advocates in the assertion
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of environmental rights and wrongs. The rising familiarity and exercise of global environmental
and democratic principles in making environmental judgments is strengthened by the unipurpose character of the tribunal. While the precautionary standard and the polluter pays
principle is commonly attested, sustainable development has also come to mean revisiting and
relating local, national and planetary environmental futures.
Contributed session oral presentation:

The politics of transformative change
Gabriele Koehler
UNRISD, Geneva, Germany

The politics of transformative change oscillate between genuine transformation and cooptation.
If the UN's 2030 Agenda for Sustainable Development is to have real impact, there need to be
three major shifts. The first shift would be around principles or norms towards economic, social,
gender and climate justice. This would reverse the prevalent hierarchy and replace the motif of
capital accumulation and profit maximization. Secondly, the “ reversed normative hierarchy”
would necessitate shifts at the policy level, integrating decent work and full employment,
guaranteed income and access to high-quality and inclusive social services, with ecological
goals, as the core criteria. This would also include a redistribution of incomes and wealth. The
third necessary shift would be around practice in economic and social exchanges, and altered
work-life balances. The shifts are a good idea. Are they useful and realisable? Both at national
and the global levels, the economic system is characterised by extreme wealth and productivity
asymmetries. Individuals, communities and societies face systemic economic, social and
political exclusions based on myriad vectors – from gender and age through ascribed identities.
In and between countries, the exploitation of planet earth is the prerogative of those with power.
The three shifts would need to face up to these multilayered power constellations. The 2030
Agenda promises much, and the change processes and policy innovations offered are positive.
However, if the economic, social and ecological power relations remain untouched in and
between countries, the 2030 Agenda merely creates superficial, easy fixes. Its risks being
instrumentalised, and to ultimately leave the real power relations intact. The 2030 Agenda can
be co-opted. Conversely, in a subversive approach the 2030 Agenda can be used to instigate
genuine transformation, if progressive agency inside and outside government is coordinated and
successful. The proposed paper will examine this tricky oscillation between transformation and
cooptation, using the example of the German government’s 2030 Sustainable Development
Strategy.

Contributed session oral presentation:

Interaction between global and national governance towards implementing the
2030 Agenda
Imme Scholz
German Development Institute / Deutsches Institut für Entwicklungspolitik (DIE), Bonn, Germany

The governance provisions for planning, implementing, monitoring and reporting on the 2030
Agenda for sustainable development operate at four levels: national, sub-national, regional and
international. The main responsibility for all these actions lies with national governments. They
have to engage in horizontal coordination of policy and action across ministries, and in vertical
coordination with sub-national administrative layers (including cities). Also, they are expected
to establish implementation partnerships with multiple stakeholders from civil society, the
academia and business. Beyond domestic action they are invited to use regional fora (e.g. EU,
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ECLAC) or other associations (e.g. OECD, G7, G20) for peer learning, and finally to voluntarily
report on implementation plans and progress at the High-Level Political Forum (HLPF) of the
United Nations. Whether national goals and action will be transformative and resilient thus
depends to a large extent on national policymaking. The presentation will analyse the
opportunities and limits of coordinated / integrated policymaking from three perspectives:
democratic network governance (Sorensen / Torfing 2007), nexus governance (Dombrowsky /
Scheumann 2016), and national strategies for sustainable development (Casado-Asensio /
Steurer 2014; Scholz 2017). The analysis will focus on (a) the hypotheses of each approach for
achieving cross-sectoral coordination and/or overarching goals, and on (b) their implicit or
explicit understanding of social change and stability (transformation, resilience). Empirical
examples will illustrate the analysis.

Tuesday, 22 August - Room 34 (30) - 13:30 - 15:00
At the cutting edge: translating resilience theory into practice to facilitate
sustainability transformations
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Paul Ryan
This session will inspire dialogue among resilience scholars and practitioners to contemporise
social-ecological resilience assessments. The application of resilience science to real world
problems is currently limited by our capacity to translate resilience theory into reliable and
transferrable practice This session will present and discuss an updated approach to resilience
assessment and planning, which differ from previous ones in that it specifically addresses the
challenge of sustainability transformations in the Anthropocene and that it puts more focus on
guidance for actions following the assessment. As such, the session provides a critical link
between the development of resilience theory and the on-going refinement and application of
that theory to real world problems.
Contributed session oral presentation:

MFF,s approach to resilience and adaptive management
Raquibul Amin
IUCN, Bangkok, Thailand

In Asia, IUCN started to apply resilience theory into practice for the first time through the
Mangrove of the Future (MFF) initiative. MFF took up the resilience approach in 2012 by
developing a methodology through pilot studies in Bangladesh, Viet Nam and Indonesia. The
initial methodology was based on the Resilience Alliance Practitioners Workbook but was
modified to suit our particular context. Our approach was further developed into a common
Resilience Framework to support a strategic delivery of the MFF Grant mechanisms in all of
the 11 MFF countries. The MFF Resilience Framework (MFF-RF) ensures that the MFF
implementation is relevant and context specific and provides a structure for consistent project
management. The Resilience Analysis Protocol (RAP) is an initial and essential step in the
implementation of the MFF-RF. It includes a set of guidelines for conducting a participatory
resilience assessments of priority geographic target areas, providing sound knowledge and basis
for designing and implementing strategies and actions that support coastal management. A
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resilience based approach has proven highly effective at addressing many of the key dynamics
that lead to coastal degradation and declining human well-being.

Contributed session oral presentation:

Links between Resilience Assessments and Practice; Lessons from the Adaptive
Water Governance and Law Project in the United States
Barbara Cosens 2, Lance Gunderson 1
1
2

Environmental Sciences, Emory University, Atlanta, United States
University of Idaho College of Law, Moscow, United States

The Adaptive Water Governance Project (funded by the US Social Ecological Synthesis CenterSESYNC) brought together an interdisciplinary group of scholars to assess social-ecological
resilience, legal structures and processes, and characteristics of adaptive governance in six
watersheds across the US. The assessments relied on historical timelines to depict patterns of
development, governance and management regime shifts as well as system transformations. In
all of the case histories, ecological, social and governance regime shifts were associated with
water resource development and management and driven by external slow drivers such as
colonization, social values, and economic conditions. The largely historical and retrospective
assessments were combined with present day resilience assessments for purposes of identifying
whether, why, and how: (1) law interacts with social and ecological change to open a window
of opportunity for change in governance; (2) law acts to facilitate or create barriers to
governance change; and (3) law provides a means to institutionalize change. The timeframe of
the historical assessments (decades to centuries), and the purpose (to identify broader lessons
to inform the role of law and opportunities for legal reform) distinguishes this approach from
the use of resilience assessment on the ground and in real time to open windows or create space
for transformative change. The historic assessment revealed that in these heavily developed
river systems, the legacy effects of development and social interaction result in strong
stabilizing forces in the system to manage for stasis, rather than change, as well as a limited
adaptive capacity to deal with ongoing climate change. The legal analysis revealed that bottomup resilience assessment is insufficient by itself to trigger change without legal reform to remove
barriers, facilitate, and institutionalize the governance emerging in that effort, and furthermore,
that reform may be necessary at levels above the basin scale.

Contributed session oral presentation:

From Resilience Assessment to Resilience Planning: Lessons from Regional
Natural Resource Management Organizations in Australia
My Sellberg 1, Paul Ryan 2, Sara Borgström 3, Albert Norström 1, Garry Peterson 1
1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Australian Resilience Centre, Beechworth, Australia
3
KTH, Royal Institute of Technology, Stockholm, Sweden
2

While resilience thinking has been highlighted as an alternative to conventional natural resource
management, there are still few evaluations of the outcomes of one of its most common practical
applications, i.e. resilience assessment. To address this gap, we synthesized lessons from
applying resilience assessment in strategic planning across nine regional natural resource
management organizations in Australia. Although resilience thinking has been used extensively
within regional natural resource management in Australia, this is the first synthesis of lessons
across regions. We conducted semi-structured interviews with key informants, complemented
by reviewing their strategic planning documents. Our results showed that a resilience approach
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contributed with capacity building among staff, and more adaptive, local and collaborative
approaches to planning, although to varying extents depending on the region. We also found
three themes of how it influenced their planning priorities, i.e. making them more strategic,
clarifying desirable resource conditions, and shifting from ecological to social-ecological. The
main focus of the resilience-based plans was on maintaining important resources, and only a
few planners raised questions about the need to transform untenable management situations.
Implementing a resilience approach involved navigating a complex context of creating buy-in
among staff, engaging external actors, and figuring out how to make resilience practical. To
really embed a resilience approach implied embarking on a longer-term organizational change
process, and required multi-level institutional support that was relatively stable over time. We
conclude with proposing four suggestions for others who wish to apply resilience thinking
within local and regional planning of natural resource management.

Contributed session oral presentation:

Navigating Change in the Anthropocene: Resilience Assessment for Sustainable
Futures
Elin Enfors Kautsky 1, Allyson Quinlan 2, Paul Ryan 1
1
2

Stockholm Resilience Centre, Stockholm, Sweden
Resilience Alliance, Wolfville, Canada

The pressing need to identify and shift toward development trajectories that fall within safe and
just boundaries is the primary motivation for a new approach to resilience assessment and
planning, informed by recent advancements in resilience thinking and practice. Building on
established frameworks for assessing the resilience of social-ecological systems, we introduce
a practice-oriented approach that integrates six key insights: 1) strategic participation and the
co-production of knowledge to lever transformative change, 2) articulating a theory of change
as a critical component of planning, 3) alternate development trajectories generate different
bundles of ecosystem services enhancing or constraining option space, 4) innovation and agency
enhance transformative capacity, 5) resilience principles provide a frame for monitoring and
evaluating change, and 6) cross-scale interactions are amplified in the Anthropocene. An
accompanying toolkit is designed to help practitioners and managers strategically navigate
change and was developed as part of the GRAID programme (Guidance for Resilience in the
Anthropocene: Investments for development) funded by the Swedish International
Development Corporation Agency (SIDA).

Contributed session oral presentation:

Using biomimetic approaches to cultivate social-ecological resilience of Lake Erie
coastal shoreline systems.
Kelly Siman
University of Akron, Akron, United States

Of the five Great Lakes, Lake Erie is the shallowest, warmest, most southern, and arguably most
vulnerable to climate change stressors. Invasive species management, agricultural practices, and
increasing frequency and toxicity of algal blooms remain continuing management challenges.
A resilience assessment was done for the Ohio Department of Natural Resources, Office of
Coastal Management to encourage a paradigm shift in Lake Erie coastal management centered
on Biomimicry principles at multiple scales. A biomimetic approach to coastal resilience
involves a deep understanding of optimal system processes and applying design, management,
and novel biomimetic abstractions to bolster resilience. The assessment produced a number of
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insights into enriching coastal social-ecological resilience at multiple scales that extend beyond
nature-based solutions. In particular, the identification of technical biomimetic innovation
applications (for example, agricultural nutrient runoff and distributed sensor applications)
allowed for the start of new, innovative private-public partnerships to approach these coastal
challenges. In turn, the biomimetic, nature-based principles for innovative, sustainable solutions
both add to local economic returns and positively contribute to regional coastal resilience. By
approaching coastal management using a nature-based, biomimetic lens to coastal resilience,
we present the start multi-scale, nature-based framework approach to enhancing coastal
resilience to leverage current ad-hoc fiscal investments, guide policy decisions, and tap privatepublic partnerships to develop biomimetic applications that both inform and enhance coastal
resilience and improve water quality of Lake Erie.

Tuesday, 22 August - Room 21 (30) - 13:30 - 15:00
Biosphere Stewardship and an Earth Ethic: How ought we to steward
Planet Earth?
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: John Piccolo
We have entered the Anthropocene: over the past 100 years, as the earth has seen for the first
time large-scale environmental change driven by one species. We’ve already exceed key
planetary boundaries and we know relatively little about others. We are the drivers of large scale,
directional change; therein in lies the problem, but also the hope for a sustainable future. As
Earth stewardship continues to grow, our systems for valuing nature will also need to develop.
Just 50 years ago there was no formal philosophy devoted to understanding values in nature;
now we have an active multi-disciplinary culture is search of an Earth Ethic, a tangible
worldview that can define our obligation to change our behaviour to ensure a sustainable future
for the biosphere.
Contributed session oral presentation:

Sustainability, ethics, and subjective well-being
John Vucetich
Michigan Technological University, Houghton, United States

Sustainability is usefully defined as meeting human needs in a socially-just manner without
depriving ecosystems of their health. The meaning of “ecosystem health” in that definition
depends greatly on whether we acknowledge nature’s intrinsic value (in addition to nature’s
practical value to humans). Acknowledging nature’s intrinsic value means knowing that it
deserves to be treated with concern for its welfare or in a just manner, not only out of concern
for how our treatment of nature will affect humans. Many sustainability professionals do not
acknowledge nature’s intrinsic value. The result of that denial is a tendency to define ecosystem
health in a manner that focusses sustainability on technological and social developments aimed
at allowing us to “exploit nature as much as desired without infringing on the future ability to
exploit as much as desired.” At odds with the tendency for sustainability scholars to neglect
nature’s intrinsic value, is robust rationale indicating that nature possesses intrinsic value.
Moreover, nature’s intrinsic value is widely acknowledged by the peoples of many cultures.
Acknowledging nature’s intrinsic value leads to focusing sustainability on “exploiting nature as
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little as necessary to maintain a just and meaningful life.” This broader view of sustainability is
not vacuous. Rather, critical and concrete connections between these ethical insights and
sustainability are provided by social science, especially aspects of social science that quantify
objective well-being (necessary for developing a just life) and subjective well-being (necessary
for developing a meaningful life). Social science also indicates what underlying elements of life
tend to and tend not to increase subjective well-being. Unfortunately, many sustainability efforts
neglect the importance of subjective well-being.

Contributed session oral presentation:

Biocultural ethics to foster Earth Stewardship
Ricardo Rozzi
Biocultural Sub-Antarctic Conservation Program, University of North Texas, Denton, TX, USA &
Institute of Ecology and Biodiversity, Universidad de Magallanes, Omora Park, Chile, Puerto
Williams, Cape Horn, Chile

In an era of rapid socio-environmental changes it is technically misleading and ethically unjust
to ascribe the responsibility of these changes to humanity in general. The Anthropocene
represents the most recent geologic time period which is being mainly human-influenced. The
word combines the root "anthropo" (meaning human) with the suffix "cene" (standard term for
period). Calling this period Anthropocene is problematic because today's global socioenvironmental change is mostly caused by particular agents, not by the species Homo sapiens,
in general. The biocultural ethic regains an understanding of the vital links between the life
"habits" of diverse "co-in-habitants" (human and other-than-human) who share a common
"habitat." I have interrelated these "3Hs" into a formal framework that provides a conceptual
and methodological approach to better understand and govern biocultural systems in the
heterogeneous regions of the planet. I criticize a uniform concept of “Anthropocene” and
request to more precisely distinguish differential responsibilities in global socio-environmental
change, and value the opportunities for sustainable socio-ecological paths offered by diverse
Earth stewards. The biocultural ethic is based on an intercultural philosophy that (a) appreciates
regional forms of Earth stewardship involving ecological worldviews, forms of knowledge,
values, and practices that are sustainable, and (b) demands respect for and protection of their
habitats and access to them by the communities of Earth stewards. The biocultural ethic
contributes to Earth stewardship by more precisely identifying between specific agents that are
mostly responsible for current socio-environmental problems and socio-environmentally
responsible Earth stewards. “Socio-environmentally irresponsible agents” should be sanctioned
because they have unbalanced behaviors of self-interest and are indifferent to the collective
interests of citizens: they are “idiotes” (sensu Aristotle). “Socio-environmentally responsible
Earth stewards” and their cultural traditions should be fostered through intercultural dialogues
and partnerships, because they re-position the value of life (human and other-than-human)
above the value of capital.

Contributed session oral presentation:

The effect of education for sustainable development in the Swedish school system
Niklas Gericke 1, Teresa Berglund 1, Daniel Olsson 1, Jelle Boeve-de Pauw 1, 2
1
2

Karlstad University, Karlstad, Sweden
University of Antwerp, Antwerp, Belgium

Perhaps the most important issue in our time is how to sustain our planet’s resources, while
developing wealth and well-being for a growing population. This monumental task has been
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defined in the concept of sustainable development (SD). During the last few decades the world
communities have agreed upon addressing SD through international treaties. As a response
Education for Sustainable Development (ESD) has been launched as an answer to cope with
sustainability. In the past it has been suggested that education through improved knowledge
levels and/or changed values would change people’s behavior in a more environmental friendly
way. These suggestions have been criticized since sustainable problems often are ‘wicked’, i.e.
problems that are difficult or solve because of incomplete, contradictory, and changing
requirements based on what perspectives you prioritize. Instead transformative perspectives on
ESD has been propagated the last decades suggesting that education should foster ‘critical
thinkers’ and ‘action competence’ so that the future generation can decided upon and take action
in an insightful way to these wicked problems. However, empirical studies are a missing link in
the discourse around transformative ESD approaches, where decisions and implementation
strategies are heavily based on policy recommendations and gut feelings by practitioners. We
used data from 2413 students in grades 6, 9, and 12 from 51 schools across Sweden to study the
effectiveness of ESD. In line with the current debate on the definition of ESD, we quantified
the extent to which teaching can be labeled as holistic and/or pluralistic. Through a series of
descriptive analyses and the estimation of structural equation models, our results indicate that
ESD can indeed impact on student outcomes in terms of their sustainability consciousness. The
results of this study reveal the key role ESD plays in addressing SD, paving the way for a more
sustainable future.
Contributed session oral presentation:

Education for sustainable development - Student views on environmental, social
and economic dimensions of sustainable development and their interrelationships
Teresa Berglund, Niklas Gericke
Department of Environmental and Life Sciences, Karlstad University, Sweden, Karlstad, Sweden

Sustainable development (SD) is based on the idea that environmental problems must be
managed in relation to social and economic perspectives. The important role of education for a
more sustainable future has been emphasized in transnational policy documents over the years
(UNESCO 2006; 2015). In education for sustainable development (ESD), an interdisciplinary
approach to SD can facilitate students’ understanding of its complexity (Gough 2002;
Warburton 2003). This contribution aims to provide insight into young adults’ views of the
relationships between dimensions of SD. 638 students in their final year of upper secondary
schools across Sweden (age 18-19) responded to a Likert-scale questionnaire. The results
indicate that economic perspectives are associated with great complexity and less recognized
compared to social and environmental perspectives in SD (Author et al. 2014; 2015). The role
of the economy has been discussed longtime, in relation to its impact on the environment and
the development of the society (e.g. Daly 1990; Ekins 2000; Neumayer 2003; Hopwood et al.
2005; Costanza et al. 2014). It is argued that sustainability education should embrace critical
and reflective perspectives, however few educational studies have focused on the role of the
economy in SD. A study from Australia concludes that economic perspectives in sustainability
education are largely missing and thus, the status quo is not being challenged (Dyment et al.
2015). To look deeper into students’ understanding of economic perspectives in SD, we
performed an explorative cluster analysis (Author et al. submitted), based on student responses
to items concerning the relationships between economic growth, economic development and
SD. Four viewpoints emerged from the analysis, which we labeled into The un-differentiating
positive, The nuanced ambivalent, The bilaterally convinced and The critical ones. Further
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analysis suggested these groups of young adults differ in the ways they perceive SD and its
underlying dimensions.

Contributed session oral presentation:

Whole Student Ethics Education for Biosphere Stewardship: contemplative
practice, community engagement, and integration
Lissy Goralnik
Michigan State University, East Lansing, United States

If biosphere stewardship is the effort to “respectfully cohabitate with” the planet so we
“maintain not only human welfare but the welfare of the whole community of life,” (Rozzi et
al. 2012, p. 234), then both ethics—wisdom about our responsibilities—and education—
learning how to manifest responsibilities in practice—are central to the project. Three
pedagogies provide insight into how we might best educate students to do this work: 1)
contemplative practice, 2) community building, and 3) integration. Contemplative practices like
reflection, nature study, and meditation or quietude in the classroom provide students tools for
resiliency in the face of overwhelming evidence of a degraded planet. They can also help
students begin to cultivate a calling (Orr, 1992), so their work in the world is deeply connected
to their passions and skills. Community building helps students develop empathy, listening
skills, and relationships that make collaborative work not only possible, but also rewarding.
Through community engagement, students are exposed to new ideas, learn to defend their own
ideas with grace, and begin to cultivate participatory virtues (Ferkany & White, 2011), the
characteristics necessary to stay at the table when things get hard, e.g. humility, persistence, and
patience. Integration refers both to content and also the student experience. Biosphere
stewardship requires wisdom that transcends disciplinary boundaries, therefore related
education ought to integrate science alongside ethics, so students learn what we can do at the
same time they ask if we should. Similarly, students come to class as integrous beings—body,
mind, and spirit. By encouraging the overlap of in-class learning and beyond-school
commitments we welcome the whole student to the table in ways that have meaning and
purpose. This presentation will use examples to show how these pedagogies can be used to
educate the whole student for biosphere stewardship participation.

Contributed session oral presentation:

A moral compass for navigating planetary boundaries?
John Piccolo 1, Helen Kopnina 2
1

Department of Environmental and Life Sciences, River Research Group (NRRV), Karlstad, Sweden
Institute Cultural Anthropology and Development Sociology, Faculty Social and Behavioural
Sciences, Leiden University,, Leiden, Netherlands
2

The planetary boundaries (PBs) concept is instrumental in quantifying anthropogenic drivers of
biosphere degradation, defining a “safe operating space for humanity”(Steffan et al. 2015).
Among 9 key PBs, biodiversity, and PBs that affect it (e.g., biogeochemical flows, land system
change) are conspicuous for their high risk of exceeding safe operating spaces. Yet it is circular
to include biodiversity as just one PB; biodiversity that has, over more than 3,5 billion years of
life on Earth, played a great role in creating the biosphere that we know. Steffan et al. state that
PBs can help “…decision-makers in charting desirable courses for societal development”, but
that they “…do not dictate how societies should develop. We argue that the PB framework is
inherently (and rightfully) value-laden and that humans are duty-bound to protect the biosphere
because of its’ intrinsic value. We describe an ecocentric Earth ethic that recognizes the intrinsic
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values of individual organisms and dynamic life processes (species and ecosystems).
Recognizing intrinsic value encumbers upon humans the duty to protect biodiversity for its’
own good, not just for the services they provide humans; this duty can play an important role in
guiding human behaviour. There are many worldviews that recognize ecocentric value; we
propose an eco-evolutionary ethic that aligns with a western science perspective. This builds
upon Leopold’s (1949) land ethic which has become the moral cornerstone of conservation
biology. The current global environmental crisis demands that the land ethic become an Earth
ethic, but we still have a long way to go in formulating our moral obligations to the biosphere.
We strive to achieve consensus that ecocentric value must play a prominent role in guiding
humanity to stay within our planetary boundaries.
Contributed session oral presentation:

Topophilia and Biosphere Stewardship: When the East Meets the West
Shan Gao
Soochow University in China, Su Zhou, China

Biosphere stewardship is a new concept in the area of environmental ethics and environmental
conservation in China. The word “stewardship” has the foundation of Western philosophy and
religion. It cannot effectively motivate the Chinese people to conserve nature. In Chinese
culture, a basic concept which can represent the Chinese people’s attitude towards the nature is
topophilia. It supports the ancient Chinese people’s sustainable farming practices and living.
Topophilia in Chinese refers to our sense of affection towards soil. The deeper reason why the
Chinese has strong affection towards soil can be discovered in the key concept of empathy in
Chinese philosophy. In the past thirty years, due to the fast industrialization and urbanization
process, both the farming land and wilderness areas are increasing degraded. Topophilia has
been transformed into the feeling of nostalgia. When people lose the land, their spiritual life is
also affected. Besides the farming land is degraded, many pristine wilderness and biocultural
land have been decreasing since many business goes into those area seeking more profit. In
response to this situation, China has started to learn from America to establish some national
parks to conserve the wilderness and biocultural spheres. In the third plenary meeting of 18th
central committee of the communist party of China, the idea of piloting the Chinese park system
was explicitly proposed. However, the ecological practices have gone far ahead of the
construction of environmental ethics theory. So far in China, environmental philosophers
haven’t established the effective Chinese environmental ethics to foster biosphere stewardship
and wilderness conservation. I attempt to construct the Chinese biocultural and wilderness
ethics in this article by using the key concept “eco-empathy”.

Tuesday, 22 August - C1/C2 (250) - 13:30 - 15:00
Methods for social-ecological systems: Accounting for the complex
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Alta De Vos
This session will investigate how a complexity lens can help us understand the methods,
methodologies and approaches required and used to understand social-ecological systems (SES)
in the Anthropocene. We will build on one of the most popular sessions at the recent PECS
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conference to unpack how research approaches to understanding social-ecological systems need
to be fundamentally different from traditional research traditions and offer an overview and
critique of the methods and approaches investigators are currently employing in the SES research
space.
The session will complement a current handbook project on methods for understanding socialecological systems in the Anthropocene. This book will aim to orientate researchers entering the
SES space with a sound philosophically grounding and methodological sign-posts. A key
objective of our session will be to get feedback on the content of the book and to invite and scope
potential authors to contribute to some of its chapters. The session includes the following
panellists: Prof. Maja Schlüter (Stockholm Resilience Centre, Sweden), Prof. Andy Stirling
(University of Sussex, UK), Prof. örjan Bodin (Stockholm Resilience Centre, Sweden), Prof
Graeme Cumming (Coral Research Centre, James Cook University, Australia), and Jamaila
Haider (Stockholm Resilience Centre, Sweden).
Contributed session oral presentation:

Methods for understanding social-ecological systems: a systematic review
Alta De Vos 1, Rika Preiser 2, Reinette (Oonsie) Biggs 2, 3
1

Department of Environmental Science, Rhodes University, Grahamstown, South Africa
Centre for Complex Systems in Transition, Stellenbosch University, Stellenbosch, South Africa
3
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
2

In recent years, the social-ecological systems (SES) concept has emerged as the de facto
analytical framing with which to investigate the complex adaptive systems of the Anthropocene.
Despite its popularity, the SES field lacks a coherent identity, which contributes to the
disorientation commonly experienced by those entering into this space. In this paper, we attempt
to characterise the SES field by systematically investigating the methods used to understand it.
We search abstracts and keywords in Scopus using phrasing commonly used to refer to SESes,
and investigate the resultant database to highlight trends. We then identify the method clusters
most commonly used in SES research and highlight the issues they seek to understand. We also
investigate the ability of different methods clusters to cope with SES complexity. We show that
SES research has increased significantly in the last twenty years relative to other research fields,
particularly in the 1980s and early 2000s. Whilst research institutions investigating SES are
mostly situated in the global north, the SESes being investigated are more broadly distributed.
We find that some of the methods that are used most often, particularly in ecosystem service
research, do not do well to account for the complex. Whereas there are many methods in the
field that account well for relationality and contextually, fewer deal well with the adaptive,
dynamic nature of complex adaptive systems and their radical openness, and very few cope well
with complex causality. Our study offers a comprehensive overview of the SES research field,
which offers important implications for sustainability research more generally. Anchoring this
systematic review in a sound theoretical framework not only allows assessment and
characterisation of our research practice currently, but also serves to guide its future
development.

Contributed session oral presentation:

A complexity-based paradigm for studying social-ecological systems
Rika Preiser 1, Alta de Vos 2, Reinette Biggs 1, 3, Carl Folke 3, 4
1

Centre for Complex Systems in Transition, School of Public Leadership, Stellenbosch University,
Stellenbosch, South Africa
2
Department of Environmental Science, Rhodes University, Grahamstown, South Africa
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3
4

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Beijer Institute, Royal Swedish Academy of Sciences, Stockholm, Sweden

The contemporary use of the term ‘complexity’ might suggest that a unified theory of
complexity exists. However, a review of complex systems literature shows that this is not the
case. Despite some conceptual diversity, there is consensus that the integration of complexity
into many different fields of study is resulting in a ‘complexity turn’ visible across a wide range
of scientific disciplines. This paradigmatic response is shaping a new scientific worldview that
is informing a complexity-based paradigm of understanding reality and holds important insights
for studying and understanding the features and dynamics of complex adaptive systems in
general but more importantly for social-ecological systems more specifically. This paper will
present a framework for conceptualising this new paradigm of complexity and will discuss what
implications such a paradigm holds for doing social-ecological systems research. Ultimately a
paradigm of complexity suggests that we adopt novel methods and tools with which to study
and understand them because 1) there is a shift in terms of what should be studied and
considered during any framing or analysis of complexity; 2) traditional frameworks are limited
to conceptualise this new paradigm and as a result we need to employ a way of thinking that is
constantly cognisant of the features and dynamics of complexity and 3) we need to foster
research methods that expose and unpack the features and dynamics of social-ecological
systems.

Tuesday, 22 August - Room 26 (50) - 13:30 - 15:00
What can community and participatory theatre bring to resilience science
and development? SESSION 1 OF 2: Reviewing experiences of engaging
with creative practice
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Katrina Brown
This session discusses case studies that have mobilized community and participatory theatre to
debate community resilience and address complex environmental and social problems. Plays and
performances can highlight environmental injustices and assist communities to find a voice,
engaging scientists and policy stakeholders in the process.
We will explore:
- how theatre addresses, reveals, and challenges the exercise of power in defining the desirable
states, regime shifts and transformation
- which – and whose – values and knowledge are expressed in theatre and through communitybased creative arts
- how community theatre performance might be part of a participatory modelling or visioning
process
Contributed session oral presentation:

Using community-based theatre to disseminate and validate scientific research
findings on climate and ecosystem changes in semi-arid Ghana
Yaw Agyeman Boafo 1, Osamu Saito 2, Godfred Seidu Jasaw 3, Gordana Kranjac-Berisavljevic 4,
Kazuhiko Takeuchi 1
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1

The University of Tokyo, Integrated Research System for Sustainability Science, Bunkyo-ku, Japan
United Nations University Institute for the Advanced Study of Sustainability (UNU-IAS),, Shibuya,
Japan
3
University for Development Studies, Wa Campus, Wa, Ghana
4
University for Development Studies, Nyankpala Campus,, Nyankpala Tamale, Ghana
2

Despite the increasing adoption of participatory research principles in multidisciplinary,
interdisciplinary and transdisciplinary scientific research projects, a prevailing challenge is
utilization of appropriate techniques and activities for engaging and incorporating core actors
and stakeholders at local level in the entire research process. Scientific and anecdotal evidence
shows scenario-based planning tools has the capacity to engage, sensitize and inform
communities on priority issues. In this presentation, we report on the use of community-based
theatre for the dissemination and validation of scientific research findings and intervention
activities as a pilot study under the ‘Enhancing Resilience to Climate and Ecosystem Changes
in Semi-arid Africa: An Integrated Approach’ (CECAR Africa) in semi-arid Ghana. This pilot
study revealed community theatre can be performed by community members with limited
external support when the concept and objectives behind it is explained to stakeholders. After
the performances, community members across all five study communities felt a sense of
empowerment and joy through their participation in different capacities as actors, directors and
observers. The study also showed an overwhelming majority of participants’ appreciation and
excitement about how their daily livelihood activities, opportunities and challenges in the face
of climate and ecosystem changes can be captured in a theatre through role plays. For most
women, they attributed their excitement to the opportunity offered them to play key roles in
community activities about the environment as they are often neglected in decision-making
activities. Key challenges in the implementation of the pilot theatre included initial willingness
and shyness on the part of community members to participate and the frequent absence and
abandonment by cast members in order to attend to personal livelihood activities. Nonetheless,
the experiment offered an opportunity to create community and household awareness, motivate
people to tell their own story and stimulate them to find solutions to challenges in their socioecological system.

Contributed session oral presentation:

The drama of resilience: Learning from participatory theatre
Katrina Brown 1, Natalia Erstmann 3, Alex Huke 1, Nick Reding 2
1

University of Exeter, Exeter, United Kingdom
S.A.F.E. Kenya, Mombasa, Kenya
3
Goldentree Productions, Cornwall, United Kingdom
2

This presentation discusses the use of participatory drama and transformative theatre –
including Forum Theatre - to understand the sources of risk and resilience with coastal
communities. It analyses and describes two performances developed as part of a project
exploring people’s resilience to extreme weather events and to coastal dynamics. It examines
the process of devising the performance, which used various elicitation techniques to examine
what matters to people in times of change and how people are able to respond to changes now
and in future. It discusses how creative practices such as participatory drama might contribute
to understanding of resilience, challenge assumptions and bring new perspectives, and how it
informs action-orientated and solutions-orientated work around resilience, poverty and change.
The presentation explores and exemplifies the potential of participatory drama to open up new
spaces to explore the lived experiences, imaginations, emotions and possible solutions around
global change required for transformative action, and how art might provide a means of
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expanding the social in reflecting on social ecological transformations and futures. Our project,
‘You, me and our resilience’ aims to move beyond applying art as a communications approach,
to co-design and co-develop participatory theatre to explore resilience. Our reflections on this
process suggest that such an approach adds to our understanding of resilience and how it is
experienced. In its own way it also might contribute towards building resilience of communities
we work with. Furthermore this emphasises our responsibilities as researchers and collaborators
to support communities in finding ways to address the problems and solutions they have
identified through their engagement with the process of creating and participating.

Contributed session oral presentation:

Using forum theatre to debate synergies and trade-offs between adaptation
strategies of pastoral society with scientists, local and national stakeholders
Aurélie Botta 1, Frédérique Jankowski 2, 3, 4, Astou Diao Camara 3, 4, Christian Corniaux 4, 5
1

UR GREEN, CIRAD, Montpellier, France
UR GREEN, CIRAD, Dakar, Senegal
3
BAME, ISRA, Dakar, Senegal
4
Pastoralism and drylands in West Africa - PPZS, Dakar, Senegal
5
UR SELMET, CIRAD, Dakar, Senegal
2

International development institutions such as FAO and the World Bank have specifically
targeted the agropastoral area of Sahel to promote adaptation to global changes and recurring
crises (climatic, social and economic). But the practices and strategies supported by these
institutions, as well as governments, can drastically differ from those developed by local
stakeholders. Our project aimed at exposing and debating the potential synergies and trade-offs
between adaptive strategies in the Ferlo area of Senegal, using a new medium: the forum theater
(FT). We tested FT as a mediating tool among three worlds: academic actors, local actors and
national/international actors, to express and share knowledge, and debate the diversity of
viewpoints. A FT group and scientists created a first play to illustrate the gaps between the
adaptive strategies favored by the national and international stakeholders, and those developed
locally by farmers. The play addressed simplistic oppositions, such as the “traditional” mobility
versus the “modern” sedentarization. It was then performed, debated and revisited with local
farmers during a 4-day workshop in Ferlo. Finally, the new version of the play was performed
and debated with national and international stakeholders in Dakar. In this experiment, FT
allowed to debate perceptions among the participants within each performance, and, to a certain
extent, between the various performances. By following the evolution of the play and the
associated debates, we retraced the knowledge exchange between the different worlds. First step
to distinguish true incompatibility between strategies from misunderstanding among worlds.
Using FT, we directly addressed the power relationships associated to the plurality of adaptive
strategies, pointing out the issues of considering a single perception. Yet, other tools, for
example roles playing games and multi-agent systems, would be necessary to further investigate
the implications of the trade-offs and synergies suggested during the performances.

Tuesday, 22 August - Room 31 (26) - 13:30 - 15:00
Untangling social-ecological interdependencies: Theoretical and
Methodological Insights from Studies of Small-Scale Fisheries
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
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Chair/s: Emilie Lindkvist, Steven Alexander
Empirical studies have drawn attention to the interdependencies and feedback that exist between
humans and the environment. However, untangling the numerous social-ecological
interdependencies has proved difficult, and understanding how different patterns of
interdependencies affect governance outcomes is poorly understood. While there have been
several conceptual frameworks developed of social-ecological systems, much less progress has
been made – theoretically and methodologically – with regards to studying patterns of socialecological interdependencies quantitatively and how these patterns affect the possibilities and
limitations for sustainable outcomes. Using small-scale fisheries as a focal system, presentations
will highlight theoretical and methodological frontiers (e.g., network models, agent-based
models, experiments). The session will also include 4 panelists: 1. Beatrice Crona, Stockholm
Resilience Centre; 2. Marion Glaser, Leibniz Centre for Marine Research (ZMT); 3. Stefan
Gelcich, Centro de Conservación Marina, Departamento de Ecologia, Pontificia Universidad
Católica de Chile; and 4. Örjan Bodin, Stockholm Resilience Centre
Contributed session oral presentation:

Governing small-scale fisheries – insights from a network perspective
Steven Alexander 1, 2, Orjan Bodin 2
1
2

National Socio-Environmental Synthesis Center;, Annapolis, United States
Stockholm Resilience Centre, Stockholm, Sweden

Effectively governing small-scale fisheries remains a fundamental and enduring challenge.
Untangling the numerous social-ecological interdependencies in the context of management has
proved difficult, and understanding how different patterns of connections affect management
outcomes is poorly understood. One promising approach to address this fundamental gap is to
model small-scale fisheries as social-ecological networks, where social actors (e.g., fishermen)
and ecological entities (e.g., target species) are conceptualized as nodes, and their
interdependencies as links. Previous in-depth research in three marine reserves in Jamaica
provides the empirical foundation. Specifically, social relational network data of resource users
(social–social ties) is coupled with known ecological food web connections for Caribbean coral
reefs (ecological–ecological ties) and data related to the target species of individual fisherman
(social–ecological ties) to construct empirically grounded social-ecological networks.
Exponential random graph models are then used to examine the distribution and prevalence of
specific sub-structures within the networks. Here we focused on a particular suite of substructures to better understand the role of communication in relation to the management of coral
reef fisheries. Such a cross-disciplinary integrated approach provides key insights into network
sub-structures and empirical conditions that may have enhanced collaboration and collective
action for small-scale fisheries in Jamaica.

Contributed session oral presentation:

Navigating the social and ecological trade-offs in offshore fisheries with different
modes of governance in the Eastern Caribbean
Jeremy Pittman 1, Graham Epstein 1, Cheryl Chan 1, Jamie Tam 2, Derek Armitage 1
1
2

University of Waterloo, Waterloo, Canada
National Oceanic and Atmospheric Administration, Woods Hole, United States

The use of Fish Aggregating Devices (FADs) to advance small-scale offshore fisheries in the
Eastern Caribbean has been proposed to ensure food security, promote economic development,
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and support the conservation of nearshore coastal environments. However, governance to
support the transition to a FAD-based fishery is only just emerging. In practice, there have been
several governance challenges that undermine the proposed benefits of FADs, which relate to
(1) the prevalence of collective action problems, (2) the development of adequate incentives,
(3) the distribution of human wellbeing outcomes, and (4) the potential impacts to pelagic
ecosystems. We examine the relative performance of three different modes of governance –
markets, self-governance, and top-down governance – in helping to address these challenges.
Our research draws on semi-structured interviews (n = 60) with fishers and fisheries managers
and established pelagic food web models to construct a qualitative network model of the FADsbased fishery social-ecological system in the Eastern Caribbean – an approach suitable for datapoor fisheries contexts. We used the model to generate scenarios corresponding to the different
patterns of resource use exclusion and control apparent in the three modes of governance noted
above, which produced the following insights. First, markets produce the most concerns overall
regarding collective action, wellbeing, and ecological impacts; yet they perform the best in
terms of providing incentives for placing, monitoring and maintaining FADs. Top-down
governance performs the worst regarding the development of incentives. Second, selfgovernance performs the best overall, especially with respects to reducing conflict and
promoting wellbeing. Third, the pelagic ecosystem is impacted under all governance scenarios,
which suggests these potential impacts require further attention in the policy discourse. Our
findings contribute to the ongoing debate regarding FADs governance in the Eastern Caribbean,
and we demonstrate the applicability of qualitative network models to examine socialecological interdependencies in small-scale fisheries.

Contributed session oral presentation:

Assessing Social-Ecological Resilience in the Mexican Chocolate Clam Fishery of
Loreto Bay National Park, Mexico
Kara Pellowe, Heather Leslie
University of Maine, Orono, Maine, United States

In our rapidly changing world, it is increasingly crucial to understand what characteristics
enable social-ecological resilience, so as to ensure the continued delivery of valuable ecosystem
services, such as food provision. Understanding the interactions between humans and their
resources is a crucial step in identifying mechanisms of resilience within social-ecological
systems. Ostrom (Science 2009) provides a conceptual framework for characterizing and
analyzing social-ecological systems that places user-resource interactions at the forefront. In
order to better understand how marine resources and the communities that depend on them can
be sustained over time, we ask: How are fishers interacting with their resources, and what are
the consequences for social-ecological resilience? In Loreto Bay National Park (LBNP), along
the Gulf of California coast of Baja California Sur, Mexico, the Mexican chocolate clam
(Megapitaria squalida) is an important source of food and income for the surrounding
communities, and is a symbol of their proud connection to the marine environment. To better
understand how interactions between fishers and clam populations affect the resilience of the
fishery, we combined ecological field studies with sociological interviews of clam fishers. Our
studies aimed to: 1) establish basic clam ecology; 2) identify how fishers interact with clam
populations (via selection for certain sizes and at specific locations); and 3) investigate the
factors influencing fisher decisions. Our interdisciplinary studies enable us to untangle socialecological interactions within the chocolate clam fishery of LBNP, and identify potential
ecological and social mechanisms of resilience. Our studies also provide a rich and varied
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dataset that may be used in future models of social-ecological interactions and outcomes within
small-scale fisheries.

Contributed session oral presentation:

Understanding the role of development interventions in small-scale fisheries using
agent-based modelling
Nanda Wijermans
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

Interventions often have unintended effects, particularly when they target outcomes in complex
social ecological system, such as fisheries. Development agencies strive for doing development
differently. The question is how? It is our view that science has a major ability to contribute lies
in synthesising/ generalising knowledge embedded in ‘thinking tools’ that enable to look at
problems from a social-ecological complex systems lense. Doing interventions differently by
looking differently enable policy design to embrace the complexity by connecting key
dynamics, actors and multiple desirable system states. This project provides an agent-based
model (thinking tool) to reflect and understand more of the impact of different types
of development interventions in small-scale fisheries. The model embeds the synthesis of deep
understanding of 2 (in future more) small-scale fishery cases and the ability to explore
interventions by relating to the underlying processes/mechanisms leading to intervention
consequences. By representing a complex phenomenon, such as unsustainable resource use in
fishery cases the model enables to look differently in order to act differently.

Contributed session oral presentation:

Exploring social-ecological interactions and dynamics: An agent-based modeling
approach of small-scale fisheries in Northwest Mexico
Emilie Lindkvist 1, Andrew Johnson 2, Alfredo Girón 2, Xavier Basurto 3, Mateja Nenadovic 3,
Maja Schlüter 1
1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Scripps Institution of Oceanography, University of California San Diego, La Jolla, United States
3
Nicholas School of the Environment, Duke University, Beaufort, United States
2

Small-scale ﬁsheries in developing countries are expected to play a signiﬁcant role for poverty
alleviation and food security in the decades to come. To realize this expectation, improved
governance of small-scale fisheries is critical. However, because small-scale fisheries are of
such complex nature, it is difficult to untangle the dynamics and interdependencies among
actors, institutions, and resources, in the fishery to understand how to best improve their
governance. This work addresses this gap though incorporating in-depth fieldwork on
ecological, social and economic factors from small-scale fisheries in Northwest Mexico in an
agent-based model. The model represents fishers and their day-to-day fishing and trading
operations, which allows us to explore how different mechanisms affect the resilience and
wellbeing of the fishery in a dynamic setting. We are specifically interested in understanding if,
and under what conditions, species diversity may contribute to improved resilience and
wellbeing of the fishery, and to analyze the impact of external events such as environmental and
policy change. The broader aim is to improve our understanding of the mechanisms at play to
aid the development of better-targeted policies for a sustainable future of small-scale fishing
communities.
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Contributed session oral presentation:

Resource use and behavioural responses to uncertainty in social-ecological
systems with thresholds: insights from an experimental study with Colombian
small-scale fishers
Caroline Schill 1, 2, Juan Rocha 1, 2
1
2

Beijer Institute of Ecological Economics, Stockholm, Sweden
Stockholm Resilience Centre, Stockholm, Sweden

As a cause of climate change, tropical marine ecosystems are at risk to undergo abrupt, and
potentially persistent changes with devastating impacts on the availability or range of fish
stocks, threatening livelihoods of millions of people reliant for food and income on small-scale
fisheries. Successful adaptation to climate-induced thresholds will crucially depend on local
collective efforts and the adaptive capacity of affected communities. Gaining empiricallygrounded insights into potential adaptation processes is, hence, pivotal to inform governance
strategies and policies. We present here findings from lab-in-the-field common-pool resource
experiments, conducted with 256 fishers from four different communities along the Colombian
Caribbean coast. We designed the experiment to answer a) whether and how fishers adapt to
climate-induced thresholds with negative and long-lasting consequences for shared fishing
grounds; b) what role different degrees of uncertainty; and c) actual social-ecological context
plays. Preliminary findings indicate that groups confronted with threshold uncertainty adopted
cautious exploitation patterns in comparison to groups that were not confronted with thresholds.
Surprisingly, this result did not hold when comparing the latter with groups that were confronted
with certain thresholds. Equal sharing exploitation patterns were positively attributed with
sustainable resource use as well as actual social-ecological conditions. Complementary survey
data revealed that groups that exploited the fish stock beyond its potential threshold often come
from communities with high livelihood diversification, lower resource dependence and strong
influence of infrastructure development. We speculate that the latter could mask the relationship
between fishing efforts and stock size in real life, which could have influenced the behaviour in
the experiment, leaving signatures on the group’s resource exploitation patterns. In summary,
our results suggest that fishers adopt precautionary behaviour when facing common-pool
resources with thresholds. However, inequalities in fish catches and masked relationships
between fishing effort and stock size in reality can trigger the opposite behaviour.
Contributed session oral presentation:

Who benefits from Seafood Trade? Broadening Perspectives on Markets,
Relationships and Benefits in Small-Scale Fisheries
Liz Drury O'Neill 1, Beatrice Crona 1, 2, Alice Ferrer 3, Robert Pomeroy 4, Narriman Jiddawi 5
1

Stockholm Resilience Centre, Stockholm, Sweden
Beijer Institute of Ecological Economics, Stockholm, Sweden
3
University of the Philippines Visayas, Iloilo, Philippines
4
University of Connecticut, Groton, United States
5
Institute of Marine Science, University of Dar es Salaam, Stone Town, Tanzania
2

In the past, small-scale fishery (SSF) governance has taken a narrow approach towards
sustainability, largely focused on managing fishing activities and economic-led market
interventions. In the last decade academic casestudies have started to emerge that view these
fisheries as social-ecological systems (SES) emphasizing the notion of ‘feedbacks’ between
society and the ocean, a crucial yet understudied aspect of SSF. Using this lens it is clear to see
that traders perform an essential linking function and represent a key way in which the market
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may influence production. They channel flows between the market, fishers, and stocks across
various hierarchical levels and social domains. This study takes a first step towards
incorporating a SES lens with respect to market interactions. Focus is on unpacking dynamics
in the social realm that determine benefit flows stemming from seafood trade and are ultimately
likely to impact fishing decisions, thus contributing to feedbacks from the marine ecosystem. If
improved governance is to benefit those who most need it then identifying how exactly social
and market mechanisms impact benefits is a necessary step, which remains poorly understood
today. Using a Value Chain Framework surveys were conducted in two fisheries (Unguja in
Zanzibar and Concepcion in the Philippines) as part of a comparative analysis that included
comparison of market structures, social relations and income inequality. Value chain structures,
gender roles and levels of contractualization within the two country cases differed vastly, and
appeared to give rise to different types of income inequalities and barriers to participation.
Results emphasize the urgent need for a bigger evidence base in regards to benefit flows in SSF
and how aspects such as gender, buyer types, market characteristics and transaction forms
impact benefit distribution. This is without a doubt necessary for future governance decisions
around fisheries, poverty alleviation and increased global market integration.

Contributed session oral presentation:

Reflections on using field economic experiments to understand collective behavior
under increasing uncertainty in fisheries
Elena Finkbeiner
Stanford University, Monterey, United States

As fishers and other resource users are now confronted with an increasing rate of change in
environmental conditions, market pressures, and other drivers, a critical question becomes, how
does uncertainty and unpredictability change behavior? The dominant hypothesis to date
suggests that when environmental uncertainty increases, harvesting pressure also increases,
resulting in higher probabilities of resource depletion and poor collective outcomes. An
alternative hypothesis suggests that increased uncertainty may foster cooperation and resource
stewardship through risk distribution and aversion behavior. Experimental economics, or the
study of individual choice behavior under variable conditions, is a useful technique for
understanding dynamics like cooperation, collective action, and stewardship in socialecological systems. Relative to purely observational techniques, using an experimental
approach in behavioral research is thought to address issues of control, measurement, variation,
selectivity, comparability, and replication. While originally used in labs and classrooms,
experimental economics has recently been brought to the field engaging actual stakeholders,
increasing external validity of results. Importantly, when used in conjunction with other
techniques, such as surveys and interviews, experimental economics can address why behavior
changes in addition to how. Furthermore, some research suggests that field economic
experiments may play a pedagogical role by asking participants to reflect on their real-life
decisions and behaviors in a strategic environment. Here I reflect on my experience using field
economic experiments to understand collective behavior under increasing uncertainty in smallscale fisheries, exploring both methodological and ethical issues associated with this technique.
Contributed session oral presentation:

The relationship between social resilience and wellbeing of small-scale fishers
along the Baja California peninsula, Mexico
Mateja Nenadovic, Donovan Loh
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Duke University, Beaufort, United States

Small-scale fisheries (SSFs) are a cornerstone of economic stability and food security for many
coastal communities, especially in the global south. Given their importance, there is an urgent
need to better understand vulnerability of SSFs to more prevalent drivers of change, such as
climate change, market globalization, and institutional instability. We use the concept of social
resilience, which measures the diversity of an individual’s access to natural and financial
capital, to assess fisher’s contribution to wellbeing of his/her household. We collected data
using structured surveys (N=447) in four locations along the Baja California Peninsula, Mexico,
over a period of 13 months (from June 2013 to July 2014). This geographic area is considered
one of the global marine biodiversity hotspots and is the most productive fishing region in
Mexico. This situation has been causing a tension between conservation and resource extraction
priorities thus resulting in frequent institutional changes related to the SSF sector. Our findings
suggest that fishers’ social resilience is positively correlated with household’s wellbeing, albeit
not strongly. While it relates to greater material lifestyle of a fisher’s household, fishers’ social
resilience does not seem to have effect on household income. Instead, fisher’s age and marital
status better determine how much a fisher contributes to his household, with older and married
fishers making a bigger contribution. This finding suggests the potential role of cultural factors
that act as mediators of fishers’ social resilience.

Tuesday, 22 August - Room 24/25 (70) - 13:30 - 15:00
Weaving Social Justice into Resilience Theory & Practice; Linking Local
Cases and Global Levers to Propel Sustainable and Equitable
Transformation
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Anne Salomon, Claudia Ituarte-Lima
Deliberate transformations towards global sustainability demand that we address the socioecological dimensions of social justice. An entry point for this is to examine human rights and
the way they support positive connections between people and nature. Although rights lie at the
nexus of environmental challenges, they are rarely accounted for in the resilience literature.
While most environmental human rights cases are local in their manifestations, they are
increasingly a result of global interconnections and non-linear dynamics, often overlooked in the
human rights literature. Environmental human rights cases can benefit from leveraging global
legal forums and global sustainability initiatives can only be successful when they address human
rights
locally.
Presentations will be mixed with Working Café Dialogues moderated by Maria Tengo,
Stockholm
Resilience
Centre,
and
Maria Schultz, Swedbio, Stockholm Resilience Centre
Contributed session oral presentation:

Weaving Social Justice into Resilience Theory & Practice; Linking Local Cases
and Global Levers to Propel Sustainable Transformations
Anne Salomon 1, Claudia Ituarte-Lima 2

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
1
2

Simon Fraser University, Vancouver, Canada
Stockholm Resilience center, Stockholm, Sweden

Deliberate transformations towards global sustainability demand that we address the socioecological dimensions of justice. An entry point for this is to examine human rights and the way
they support positive connections between people and nature. Although human rights lie at the
nexus of environmental challenges, they are rarely accounted for in the resilience literature. At
the same time, while most environmental human rights cases are local in their manifestations,
they are increasingly a result of global interconnections and social-ecological system (SES)
dynamics, often overlooked in the human rights literature. We aim to advance the frontiers of
social-ecological transformation and multi-level governance by analyzing cases from around
the world and examine to what extent and how linking local cases and global levers can propel
transformations for sustainability and environmental justice. To do so, we will assess; 1) the
primary social and ecological dimensions of each case, 2) the role of global drivers (e.g. climate
change, international markets, global legal instruments) and cross-scale interactions, 3) the
prevalence of non-linearities and unexpected events, and 4) the degree to which the legal system
(e.g. court cases, customary laws, international binding & nonbinding agreements) locks in
trajectories within civil society versus creates enabling conditions for change. Finally, we will
discuss the role of the State, the main duty bearer of human rights, as well as other actors in the
context of rapidly changing and unexpected socio-ecological dynamics. We surmise that local
environmental justice cases can benefit from leveraging global legal forums and accounting for
SES dynamics, while global sustainability initiatives can only be successful when they address
human rights locally.

Contributed session oral presentation:

Retooling human rights to serve the resilience needs of nature and people: the
case of biodiversity and climate change in Kenya
Robert Kibugi
University of Nairobi / International Development Law Organization, Nairobi, Kenya

The society in Kenya is contending with significant challenges arising from ecological changes,
and resulting in adverse impacts on livelihoods and the environment. Climate change, for
instance, continues to pose a unique challenge to the sustainable development of the country,
and directly targets the resilience options. The continuing damage to biodiversity, whether
through drivers molded from human behavior, or through extreme weather events further
compounds the complex problem. Efforts have been made to address and reverse this challenge.
Kenya has become a pioneer country to put in place an institutional and legislative framework
on climate change, and to clearly map out the legal status of mainstreaming as the guiding
approach. As a complex policy field, biodiversity conservation and management has often
received disparate, sectoral treatment – quite at odd with each other (eg. Forestry and
agriculture), and could be reinforced from adoption of the mainstreaming approach. In this case,
national response to biodiversity and climate change challenges can be unified, and made
complementary. Nonetheless, this paper will examine how the human rights system in Kenya
can be adapted to support resilience. This is because human rights receive the high legal status
as the Bill of Rights in the Constitution, and create an explicit duty on the state for observance,
and procedural rights (access to information, legal standing) for judicial enforcement. Specific
rights that correlate with, and depend on appropriate response to biodiversity and climate
change challenges include that to a clean and healthy environment, the socio-economic right to
water, and freedom from hunger. This paper will examine the tools (law, institutions and
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jurisprudence) applied for upholding human rights in Kenya, and explore how to retool and
apply this to support responses to biodiversity and climate change challenges.

Contributed session oral presentation:

Indigenous Rights, Food Security and Regime Shifts on Canada’s West Coast
Kii’iljuus Barbara Wilson, Anne Salomon
Simon Fraser University, Vancouver, Canada

Socio-ecological regime shifts have challenged science and society for millennia. For over
12,000 years, indigenous people along Canada’s northwest coast have triggered and managed
sea otter-induced regime shifts. However, the 18th century fur trade caused the extirpation of
this keystone predator, forced a change to the western cash economy and prompted colonial
settlement and the imposition of colonial laws, thereby replacing indigenous governance and
management practices that had been in place for several thousand years. Territorial rights and
protocols had created a system of governance over marine resources, including sea otters, which
conferred resilience to these societies. Today, with the recovery of sea otters, legal barriers
prevent indigenous communities’ from navigating the socio-ecological transformations that are
occurring. Moreover, international seafood markets and climate change are increasingly altering
this system. Canadian laws such as the Fisheries Act restrict how, when, where, what and why
an “Indian” may fish. The Indian Act determines who is an “Indian”. Furthermore, the Species
at Risk Act restricts access to and customary management of traditional foods. These centralized
colonial laws disregard local customary laws on unceded land & ocean negating the authority
of indigenous communities. Commercial overfishing and lack of consultation continue to
perpetuate mistrust and dysfunction. Fortunately, legal processes and tools that enable First
Nations rights exist. The Haida Nation has a Constitution and a consensus-based process for
creating new and confirming ancient laws. These laws, in conjunction with Canadian laws, are
represented in the Gwaii Haanas Agreement, a historic co-management arrangement that can
facilitate the Haida’s ability to navigate the transformations triggered by sea otter recovery. In
this case, ecologically sustainable and socially just policies that support human rights must
account for regime shifts and global drivers, and leverage global legal instruments such as the
United Nations Declaration on the Rights of Indigenous People.
Contributed session oral presentation:

A tale of two cases: Multifaceted socio-ecological relationships as a basis for legal
claims in India
Mayank Misra
Graduate Student, Princeton University, Princeton, United States

In recent years, courts have increasingly used human rights to buttress environmental claims.
In some cases, rights to a clean and healthy environment are specifically included as a human
right, in others they are read into more expansive interpretations of other existing rights, like
the right to life. What is clear is that the extent to which environmental rights can be construed
as human rights depends largely on the relationships between communities and their
environment. In India, like several other post-colonial countries, this relationship was severely
compromised by extractive state institutions, many of which continue alienating communities
from their lands, even while ostensibly holding a brief for human rights and environmental
protection. This paper presents two court cases that are indicative of the relationship between
the Indian Government, the Supreme Court, environmental rights, and the rights of indigenous
people. The first case has shaped much of Indian environmental jurisprudence in the past two
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decades. It began by ejecting indigenous people from their lands and then opening up natural
resources for exploitation under the guise of a right to development. The second, more recent
case, prevented mining in communal lands on the grounds that it violated the religious freedoms
of indigenous people. Both cases are couched in human rights language, yet the former trades
off environment rights for a right to development. The latter construes the question more
narrowly. It affords environmental protection as ancillary to the right to practice one’s religion
and acknowledges socio-ecological relationships but does not rule directly on a right to a clean
and healthy environment. These case-studies demonstrate the importance of multifaceted
relationships between communities and eco-systems as a basis of stronger legal claims. They
also show how excluding communities can potentially lock in future legal and policy dynamics
for environmental protection.

Contributed session oral presentation:

Defenders of Land, Territory and the Environment as stewards of biological
diversity
Maria Jose Veramendi
Reseacher for South America, Americas Regional Office, Amnesty International (speaking in my
personal capacity - not representing AI), Lima, Peru

The defense of land, territory and the environment has become a risky undertaking. The number
of killings of environmental defenders has grown exponentially with 2015 being the deadliest.
In 2015 Global Witness documented 185 defenders killed in 16 countries while defending land,
forests and rivers from the impacts of extractive industries reporting a 59% increase of killings
from 2014. The report also made clear that Latin America is the most dangerous region in the
world to defend the environment as four Latin American countries, including Peru, are in the
top five with most human rights defenders killed between 2010 and 2015. Increasingly States
and various private actors are routinely complicit in actions that aim to silence the legitimate
voices of people and the work of environmental defenders. Defenders deal with threats,
harassment, and campaigns to discredit or criminalize them and end up spending significant
amount of time defending themselves before – also often complicit – criminal justice systems,
or even physically protecting themselves from any attempts on their lives. Maxima Acuña, a
peasant woman and human rights defender in the northern highlands of Cajamarca, who for
years has defended her home against threats, harassment, violence and criminalization from the
Yanacocha mine, one of the largest copper mines in the world, is the evidence of the challenges
faced by defenders. Her case illustrates strategies to address those challenges: the use of
international law through the Inter-American Human Rights System case system, from
protective measures to protect her life and physical integrity and international litigation address
the Peruvian State’s responsibility to the broad mobilization of civil society organizations
through campaigning and support, to showing the national and international community that a
single human rights defender can be guardian to part of the world’s biodiversity.

Contributed session oral presentation:

Transforming protected area law to foster greater social-ecological resilience:
Introducing ‘other effective area-based conservation measures’
Harry Jonas
Natural Justice, Kota Kinabalu, Malaysia

The advent of protected areas as a means of conserving biological diversity has contributed to
the protection of some of the world’s most biodiverse areas. At the same time, the way protected
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area law and policy has been conceptualized, developed and implemented has meant that some
very effective forms of conservation – particularly by indigenous peoples, local communities
and other private stakeholders – has in some cases been ignored by the conservation community,
and in some cases degraded. Despite strong calls from a range of groups for a more inclusive
approach, protected area law and policy showed strong resilience to change throughout the 20th
century. Parties to the Convention on Biological Diversity, in 2010, agreed to include a new
term specifically “other effective area-based conservation measures” (OECMs) in the Strategic
Plan (2010-2020) that may be contributing to a major breakthrough. Target 11 of the Strategic
Plan calls for at least 17% or terrestrial and 10% of marine areas to be conserved though
“systems of protected areas and other effective area-based conservation measures.” The
development of guidance on ‘other effective area-based conservation measures’ (OECMs) is
currently being coordinated by the International Union for Conservation of Nature, and will
likely lead to much greater focus being put on areas that are not officially recognized as
protected areas but are nevertheless governed and managed in ways that contribute to the
conservation of biodiversity. The move towards the greater recognition of OECMs has the
potential to support a great diversity of innovations in conservation and sustainable use at the
local level and thus promote global levels of social justice and socio-ecological resilience.

Contributed session oral presentation:

Promoting sustainability and human rights through an integrated approach to
development: the Poverty-Environment Initiative’s experience
Isabell Kempf, Anne Juepner
UNEP-UNDP Poverty-Environment Initiative, Nairobi, Kenya

PEI Proposal for the Stockholm Resilience Conference for the session: “Weaving Social Justice
into Resilience Theory & Practice; Linking Local Cases and Global Levers to Propel
Sustainable and Equitable Transformation” By Isabell Kempf and Anne Juepner, UNDP-UNEP
Poverty-Environment Initiative Promoting sustainability and human rights through an
integrated approach to development: the Poverty-Environment Initiative’s experience The
implementation of the SDGs requires an integrated approach to the implementation of
environmental, social and economic development priorities, including effective governance and
coordination mechanisms across policies and government ministries. The joint UNDP-UNEP
Poverty-Environment Initiative (PEI) has ten years of experience on integrated approaches to
take pro-poor, gender-responsive environment and climate issues into the heart of national and
subnational planning and budgeting processes supporting the link between people and nature.
The presentation illustrates the lessons learned from the PEI experience in nearly 30 countries
and especially Lao PDR, where PEI has contributed to integrating human rights and
environmental safeguards into policies and laws improving the Government’s capacity to
manage Foreign Direct Investment for pro‐poor and environmentally-sustainable outcomes.
This allowed the government of Lao PDR to address governance, planning and financing for
the 2030 agenda implementation, supporting the reduction of poverty, improving livelihoods
and increasing climate change resilience of vulnerable communities by improving management
of investments in natural resources. This experience has been shared with other countries such
as Myanmar who would like to strengthen their policy and legal framework to ensure that
foreign direct investment benefits the sustainable use of their resources and their people and at
the same time prevent and end human rights violations linked to the exploitation and use of
natural resources. The presentation will also look at the role of global actors such as UNDP and
UNEP in scaling up and sharing through South-South exchange positive country experiences.
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Tuesday, 22 August - Room 35/36 (72) - 13:30 - 15:00
Frontiers of resilience in agricultural landscapes
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Jennifer Hodbod
The critical importance of agricultural systems for food security and as a dominant global
landcover requires management that considers multifunctionality – a range of system functions
at appropriate scales. Adaptive management, and thus a resilience framing, is proposed as the
most suitable approach for multifunctionality given its ability to reduce uncertainty over time
and support multiple objectives, for multiple actors. However, there are still knowledge gaps in
the application of resilience theory to agricultural systems. Led by the Resilience Alliance
Working Group on Agriculture, this session will create a discussion space to explore these issues
and the place of resilience theory. The following panelists will join the session: 1) Craig Allen,
University of Nebraska-Lincoln; 2) Olivier Barreteau, IRSTEA; 3) Christo Fabricius, Nelson
Mandela Metropolitan University; 4) Line Gordon, Stockholm Resilience Centre; 5)
Daniele Magda, IRSTEA
Contributed session oral presentation:

Managing adaptively for multifunctionality in agricultural systems
Jennifer Hodbod 1, Olivier Barreteau 2, Craig Allen 3, Daniele Magda 4
1

Department of Community Sustainability, Michigan State University, East Lansing, United States
IRSTEA, UMR G-EAU, Montpellier, France
3
US Geological Survey, Nebraska Cooperative Fish and Wildlife Unit, University of Nebraska Lincoln, Lincoln, United States
4
INRA, UMR AGIR, Castanet-Tolosan, France
2

The critical importance of agricultural systems for food security and as a dominant global
landcover requires management that considers the full dimensions of system functions at
appropriate scales, i.e. multifunctionality. We propose that adaptive management is the most
suitable management approach for such goals, given its ability to reduce uncertainty over time
and support multiple objectives within a system, for multiple actors. As such, adaptive
management may be the most appropriate method for sustainably intensifying production whilst
increasing the quantity and quality of ecosystem services. However, the current assessment of
performance of agricultural systems doesn’t reward ecosystem service provision. Therefore, we
present an overview of the ecosystem functions agricultural systems should and could provide,
coupled with a revised definition for assessing the performance of agricultural systems from a
multifunctional perspective that, when all satisfied, would create adaptive agricultural systems
that can increase production whilst ensuring food security and the quantity and quality of
ecosystem services. The outcome of this high level of performance is the capacity to respond to
multiple shocks without collapse, equity and triple bottom line sustainability. Through the
assessment of case studies, we find that alternatives to industrialized agricultural systems
incorporate more functional goals, but that there are mixed findings as to whether these goals
translate into positive measurable outcomes. We suggest that an adaptive management
perspective would support the implementation of a systematic analysis of the social, ecological
and economic trade-offs occurring within such systems, particularly between ecosystem
services and functions, in order to provide suitable and comparable assessments. We also
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identify indicators to monitor performance at multiple scales in agricultural systems which can
be used within an adaptive management framework to increase resilience at multiple scales.

Contributed session oral presentation:

Assessing multifunctionality in Sahelian smallholder agricultural landscapes
Hanna Sinare 1, Katja Malmborg 1, Elin Enfors Kautsky 1, Issa Ouedraogo 2, Line Gordon 1
1

Stockholm Resilience Centre, Stockholm, Sweden
CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS/ICRISAT),
Dakar, Senegal
2

People in rural Sahel depend to a high degree on local ecosystem services from smallholder
agricultural landscapes for their livelihoods, at the same time as poverty is widespread. This
puts the region at one extreme of the global sustainability challenge, with a strong need for
poverty alleviation while maintaining ecosystems. To inform interventions and assess effects of
landscape changes, the multifunctionality of the landscape known by farmers must be included
in assessments at the scale of interventions. I will present results from two regions in northern
Burkina Faso. First, social-ecological patches - landscape units corresponding to local
descriptions of landscapes - and the sets of key provisioning ecosystem services and benefits
generated in each of these social-ecological patches were identified through participatory
fieldwork in three villages in each region. Secondly, the generalizability of the results was tested
through fieldwork in 13 additional villages across the regions. A hybrid classification method
was developed to identify the social-ecological patches on satellite images at a scale
representing the size of an administrative province in Burkina Faso. Combining the maps of
social-ecological patches with scores for the benefits generated in each social-ecological patch,
maps of benefits were created at the provincial scale. The results show a multifunctional
landscape. Most of the landscape contributes multiple livelihood benefits, with some differences
in patterns of benefits. For example, the production of crops is highest closer to homesteads,
whereas the contribution to savings or insurance in terms of resources to livestock is evenly
distributed. As a background for the panel discussion I will present a brief overview of the
institutional landscape. This study presents a case to discuss the research frontier for application
of resilience assessment and adaptive management across scales in the context of need for both
adaptation to climate change and transformative change for poverty alleviation.

Contributed session oral presentation:

On the other side of the ditch: The stark contrasts between smallholder and
commercial farmers’ contribution to multiple ecosystem services
Rebecka Malinga 1, 2, Graham Jewitt 1, Regina Lindborg 3, Erik Andersson 2, Line Gordon 2
1

Centre for Water Resources Research, University of KwaZulu-Natal, Pietermaritzburg, South Africa
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
3
Department of Physical Geography, Stockholm University, Stockholm, Sweden
2

Society obtains multiple ecosystem services from agricultural landscapes, on which humans
rely for many dimensions of their well-being. Managing for increased multifunctionality of
agricultural landscapes is a crucial step towards a long-term sustainable global agriculture. Here
we study two contrasting agricultural landscapes that exist in parallel on two sides of a ditch in
the South African Drakensberg Mountains. The smallholder and large-scale commercial
agricultural systems, have similar biophysical preconditions but vast differences in
sociocultural-economic contexts. We study the ecosystem service outcomes from these two
systems, by applying a mixed-method approach combining in-depth interviews, participatory
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mapping and expert assessments. The analyses suggest clear differences between the two farmer
groups in terms of supply, demand and the capacity of the farmers to influence ecosystem
service generation within their landscapes. Commercial farmers generally produce food to meet
their demand, and have the capacity to mitigate land degradation and erosion, while smallholder
farmers lack the capacity to maintain the supply and meet their demands. Smallholder food
production is low and the demand for common-resource ecosystem services is high, leading to
over-use and land degradation. Although both landscape types have the potential to become
more multifunctional, a multitude of external and internal factors pose challenges to both farmer
groups to shift their systems in this direction.

Contributed session oral presentation:

Exploring the applicability of resilience perspectives to agricultural systems:
traditional vs. ecological rice production in the Dominican Republic
Michael Cox
Dartmouth College, Hanover, United States

The topic of this talk will be the analysis of a set of rice irrigation systems in the Montecristi
Province of the Dominican Republic. Excessive use of inputs (in particular, fertilizers and
pesticides) has driven up the cost of rice production in the region and led to chemical run-off
that pollutes area streams and rivers. Although economically competitive, pro-environmental
farming practices exist, the absence of effective farmer networks has prevented the adoption
and dissemination of these eco-friendly and cost-saving farming practices. In addition, local
intermediary firms erect barriers that prevent farmers from gaining access to buyers and market
information, thus preventing them from receiving a sufficient share of benefits from their
production. The economic and environmental predicament of rice production is particularly
critical for Montecristi Province given the region’s high poverty rate and wealth of fragile
coastal and marine ecosystems that are directly adjacent to the rice growing region. To address
the socio-economic and environmental problems associated with rice production in the region,
AgroFrontera, a local, non-profit organization, has launched a project with a group of local rice
growers to help them transition away from traditional production methods. Recently several
hundred farmers working with AgroFrontera were interviewed to assess whether their
alternative, ecologically-oriented rice farming practices are producing positive ecological and
social results. In this talk the results of an analysis of these interview data will be presented. As
a part of this analysis we will explore the extent to which concepts associated with resilience
theory and a related literature on technological transitions management can complement and
inform the primary results.

Contributed session oral presentation:

Practicing Panarchy as a new frontier in agroecosystems
Dirac Twidwell 1, Craig Allen 2, Lance Gunderson 3
1

Department of Agronomy and Horticulture University of Nebraska, Lincoln, United States
NE Cooperative Fish & Wildlife Research Unit United States Geological Survey, Lincoln, United
States
3
Department of Environmental Sciences Emory University, Atlanta, United States
2

Demands to increase food production to meet human population growth will continue to apply
unprecedented pressure on the biosphere. To meet demands, agroecosystem production systems
are furthering investments to impose tight controls on variability in nature, seeking to reduce
uncertainty and make yield of a single resource more predictable. However, this utilitarian
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approach fails to manage for multiple ecosystem services upon which agricultural production
relies, and erodes the resilience of agroecosystems thereby increasing vulnerabilities to
“ecological surprise” that crash crop yields. This reality has been consistently documented in
rangelands, with academics and resource professionals calling for new frameworks capable of
guaranteeing future production targets while increasing multi-functionality. In this paper, we
discuss a case study from Nebraska’s Loess Canyon Experimental Landscape, a 75,000hectacre ecoregion where private lands producers are using principles of panarchy to guide
management actions in a system with grassland-woody alternative states. Panarchy provides a
leading framework for understanding the interplay between change and persistence in
dynamically organized, multi-scale systems; yet, the concept has not been operationalized to
identify missed opportunities within a utilitarian approach that emphasizes growth and harvest
and does not account for problems of scale. Panarchy theory is distinct in that cross-scale
interactions of collapse and reorganization are fundamental components of rangelands and other
complex and adaptive systems. In Nebraska’s Loess Canyon Experimental Landscape, collapse
and reorganization using extreme fire are now the central focus in this production system, and
they have moved away from traditional utilitarian controls that prioritize growth and harvest
and minimize fire and other disturbances. We present early evidence indicating that multiple
ecosystem services are being enhanced as a result of this coordinated effort, whereas production
and other ecosystem services have collapsed where utilitarian practices continue. We then
expand upon the potential of panarchy theory to rebuild multifunctionality in agroecosystems.

Tuesday, 22 August - C3 (180) - 13:30 - 15:00
Resilience insights for international development: A new paradigm for
addressing poverty in the Anthropocene
Contributed session - Social-ecological transformations for sustainability
Chair/s: Tim Daw
Resilience has been rapidly taken up by mainstream organizations in international development,
and has inspired numerous international initiatives, partnerships, and internal realignment of
agencies and NGOs. Many organizations claim that resilience is an approach that helps ensure
they are doing development differently and transforming their practice, as they engage with ideas
of system complexity, uncertainty, and cross-scale interactions. This exciting session will
explore the recent experiences of senior executives and practitioners who have been applying
resilience thinking and attempting to engage with emerging academic research, including
reflections on the challenges and priorities for applied resilience research in the future. Panelists:
Hans Magnusson, Swedish International Development Agency; Sundaa Bridgett-Jones,
Rockefeller Foundation; Carell Laurent, USAID; Yiheyis Maru,CSIRO; and Belinda Reyers,
Director 'Guidance for Resilience in the Anthropocene: Investments for Development',
Stockholm Resilience Centre.

Tuesday, 22 August - Floor 3, LANDING - 15:00 - 15:30
Music session
Pop-up event

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
These talents will share some of their favourites during the breaks. From the blues to Swedish
folk to pop, there is something for all of us.
With Jonas Hentati Sundberg, Katja Malmborg, My Sellberg & friends

Tuesday, 22 August - M1, Floor 4 - 15:10 - 15:25
Radical Ocean Futures
Art session - Guided tour
Sometimes science fiction can attract attention where scientific papers fall short. Stockholm
Resilience Centre staff member Andrew Merrie commissioned conceptual artist Simon
Stålenhag to bring a set of scenarios about the future oceans to life. Stålenhag came up with four
eerie and thought-provoking images. Two of the scenarios represent more utopian visions of the
future, the other two are more dystopian. They are written as speculative fiction in different,
engaging narrative styles: a travel magazine article, an obituary, the transcript of a “TED”-like
talk, and a series of recovered journal entries. K. La Luna is the talented musical alter ego of Dr.
Kaitlyn Rathwell, herself a sustainability scientist. K. La Luna created original musical
interpretations for each of the stories about our future oceans. The collaboration with Stålenhag
is part of an ongoing science-communications project called ‘Radical Ocean Futures.’ The
project was financed through a science communications grant from The Swedish Research
Council Formas and has received extensive attention in various media.
By Andrew Merrie, Simon Stålenhag and K. La Luna

Tuesday, 22 August - M1, Floor 4 - 15:10 - 15:25
Nature / Society / Economy
Art session - Guided tour
This biosphere sculpture installation was inspired by a workshop at the SARAS Institute in
Uruguay. In a group discussing icons in art and science, Stockholm Resilience Centre’s scientific
director Carl Folke drew a diagram on a board depicting how nature can survive even if the
economy and our societies collapse. But if our ecosystems, biodiversity and the climate as we
know it collapses, then everything falls apart. The social and economic systems we have built
cannot exist independently from the environment. Therefore, in a conflict between these three,
nature must always come first.
By Tone Bjordam

Tuesday, 22 August - Room 26 (50) - 15:30 - 16:10
Designing Resilia
Contributed session - Social-ecological transformations for sustainability
Chair/s: Manjana Milkoreit
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This session explores what the imaginary country of Resilia would look like – a state that rests
on the foundation of social-ecological systems thinking and sustainability, treating resilience as
an overarching social good, and the main economic and policy goal. Put differently, in Resilia
resilience replaces growth as the central, operational logic of society. Treating resilience as an
ideology (a system of ideas that explains, justifies and critiques political and economic
conditions), the session develops ideas for the political, economic and social institutions, norms
and systems that would be at work in Resilia and how this compares to the present conditions
in modern democracies.

Tuesday, 22 August - Room 31 (26) - 15:30 - 16:10
Comparative analysis, Methods for theory building
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Michael Cox

Oral communication:

Mapping Social Ecological Systems Archetypes
Juan Rocha 1, Katja Malmborg 1, Line Gordon 1
1

Stockholm Resilience Centre, Stockholm, Sweden
Beijer Institute, Stockholm, Sweden
3
Princeton University, Princeton, United States
2

Achieving sustainable development goals requires targeting and monitoring sustainable
solutions tailored to different social and ecological contexts. Elinor Ostrom stressed that there
is no panaceas or universal solutions to environmental problems, and developed a socialecological systems’ (SES) framework -a nested multi tier set of variables- to help diagnose
problems, identify complex interactions, and solutions tailored to each SES arena. However, to
our knowledge, the SES framework has only been applied to over a hundred cases, and typically
reflect the analysis of local case studies with relatively small coverage in space and time. While
case studies are context rich and necessary, their conclusions might not reach policy making
instances. Here we develop a data driven method for upscaling Ostrom’s SES framework and
applied to a context where we expect data is scarce, incomplete, but also where sustainable
solutions are badly needed. The purpose of upscaling the framework is to create a tool that
facilitates decision making on data scarce environments such as developing countries. We
mapped SES by applying the SES framework to poverty alleviation and food security issues in
the Volta River basin in Ghana and Burkina Faso. We found archetypical configurations of SES
in space given data availability, we study their change over time, and discuss where agricultural
innovations such as water reservoirs might have a stronger impact at increasing food security
and therefore alleviating poverty and hunger. We conclude outlining how the method can be
used in other SES comparative studies.

Oral communication:

Identifying resilience surrogates in land use systems for developing theory and
informing policy
Daniel Ospina 1, 2, Juan Carlos Rocha 1, 2, Matilda Baraibar 3, Ariane de Bremond 4
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1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
The Beijer Institute of Ecological Economics, Royal Swedish Academy of Sciences, Stockholm,
Sweden
3
Department of Economic History, Stockholm University, Stockholm, Sweden
4
Global Land Project, Centre for Development and Environment, University of Bern, Bern,
Switzerland
2

Climate change, financial shocks, and fluctuations in international trade are some of the reasons
why the concept of resilience is increasingly invoked in discussions about land use policy.
However, resilience always comes with the big challenge of operationalization, and even more
so if we consider the context-specific nature of land use dynamics and the common lack of longterm data. We revisit an approach for identifying resilience surrogates in complex systems,
originally developed for ecosystem management, and apply it to land use systems. The approach
relies on expert knowledge and literature-based characterizations of the key processes and
patterns of land use change local case studies. These narrative accounts are then used to guide
the development of simple system models, from which potential surrogates for resilience are
identified. To illustrate the approach, we use five case studies spread across Latin America, all
of which highlight different processes through which global forces drive land use change in the
region. We then introduce an idea for systematically applying this approach to a much broader
set case studies, appealing to the land change science community, in order to develop a database
aimed at the identification of mechanistic land use change archetypes. We discuss how these
archetypes could become a tool that facilitates the transfer of policy lessons across
heterogeneous settings, as well as a practical resource for land use modeling and theory
development.

Tuesday, 22 August - Room 23 (30) - 15:30 - 16:10
Methods for assessing resilience of food systems
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Line Gordon

Oral communication:

An expert-based Bayesian Belief Network approach to assess food security under
land use changes and weather uncertainty in Northern Ghana, West Africa
Janina Kleemann 1, 2, Christine Fürst 3
1

Karlsruhe Institute of Technology (KIT), Institute of Meteorology and Climate Research,
Atmospheric Environmental Research (IMK-IFU), Garmisch-Partenkirchen, Germany
2
Center for Development Research (ZEF), University of Bonn, Bonn, Germany
3
University of Halle-Wittenberg, Institute for Geosciences and Geography, Dept. Sustainable
Landscape Development, Halle, Germany

Food security is a persistent problem in West Africa. Increasing population, climate variability
and environmental changes coupled with poor infrastructure, weak governmental structures,
and high poverty provoke famines and conflicts. Further, people are highly dependent on natural
resources. Northern Ghana, located in the Sudanian and Guinean Savanna Zone, is taken as
example. About 80% of the population is engaged in subsistence farming. In our study, we
analysed the risk of food insecurity under different land use scenarios and weather uncertainty
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in rural northern Ghana on regional level. The Bayesian Belief Network is a non-spatial
statistical model, specifically handles uncertainty and different data types and allows the
visualization of complex structures to facilitate participation. Due to data gaps in the West
African context, about 95 experts, mainly scientists and field officers, were involved to develop
the Bayesian Belief Network. For example, the model could show that individual income might
be more effective than agricultural programs for providing a contribution to food security under
increasing population and decreasing cropland with weather uncertainty. The Bayesian Belief
Network is a suitable tool to involve people and to assess risks. However, we will present also
some challenges of a Bayesian Belief Network approach and provide suggestions on how to
overcome these challenges.
Oral communication:

Assessing food system resilience in Kenya and Bolivia from an actor perspective
Johanna Jacobi 1, Stellah Mukhovi 2, Chinwe Ifejika-Speranza 3, Stephan Rist 1, 3
1

Centre for Development and Environment, University of Bern, Bern, Switzerland
Department of Geography and Environmental Studies, University of Nairobi, Nairobi, Kenya
3
Institute of Geography, University of Bern, Bern, Switzerland
2

Food system resilience is crucial to food system sustainability. This resilience can be assessed
by analysing the following characteristics of food system actors: first, how they maintain socialecological buffer capacities, including diversity of landscapes, habitats, crops, income sources,
and equity of land distribution. Second, their degree of self-organization in terms of accessing
benefits from key value chains. Third, their ability to anticipate and adapt to changing conditions
including climate, demography, prices for crops and inputs, and consumption patterns. Against
this background, we present the first results of our assessment of the buffer capacity, selforganization, and learning capacity of two agro-industrial food systems in Bolivia and Kenya
according to an actor perspective. Different groups of actors in both countries perceive similar
risks to food production such as climate change impacts, a declining resource base (soils, water,
forests), and excess use of agrochemicals. In both countries, large-scale producers feature welldeveloped learning capacities, but this advantage is significantly reduced by low degrees of
buffer capacity and self-organization within the value chains. Firstly, the prevailing
monocultures (soybeans in Bolivia, horticulture in Kenya) imply heavy dependency on volatile
global markets for food, oil, finances, and inputs. Secondly, the monocultures reduce ecological
buffer capacity by homogenizing landscapes, creating vulnerability to pests and diseases,
climate impacts, and degradation to the quantity and quality of soils and water. In both countries,
many smallholders devote land and labour to agro-industrial production. However,
smallholders’ resilience is diminishing relatively quickly due to their mainly informal links and
lower natural, human, social, and financial capital compared with large-scale farmers, who
benefit from a higher learning capacity. Consequently, we observe increasing “productive
exclusion” of smallholders. Simultaneously, however, alternative food system networks are
quickly developing. The actor perceptions approach enabled better understanding of how and
under which circumstances more sustainable food system innovations develop.

Tuesday, 22 August - Room 32 (30) - 15:30 - 16:10
Tools for measuring and building resilience
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Elena Bennett
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Oral communication:

Quantifying social-ecological resilience reveals opportunities for transforming
environmental governance
Anne Salomon 1, Allyson Quinlan 2
1
2

Simon Fraser University, Vancouver, Canada
Resilience Alliance, Ottawa, Canada

Transforming environmental governance to achieve sustainable and equitable outcomes is a
central challenge of the Anthropocene. While understanding the resilience of coupled socialecological systems has advanced our ability to meet this goal, few empirical methods exist to
help inform this shift. Here, we use the case of Pacific herring fisheries in Canada to translate
theoretical principles of resilience into ecological and social metrics. We then test how these
metrics have changed through three governance eras punctuated by crises. We detected
significant erosion in system-wide resilience through time. While all metrics of diversity
exhibited declines, other metrics showed some signs of recovery. These results signal
opportunities and conditions for change in fisheries governance along Canada’s west coast, as
well as the social and ecological barriers that remain. An integrated understanding of ecosystem
dynamics and social unrest, emblematic of resource conflicts globally, can enable a strategic
shift towards sustainability.
Oral communication:

Big Data, Better Resilience? Understanding Big Data through a Resilience Lens
Angelica V Ospina
Senior Researcher, Resilience Program, International Institute for Sustainable Development (IISD),
Ottawa, Canada

The widespread adoption of Information and Communication Technologies (ICTs) is deepening
global interconnections and redefining resilience pathways in the Anthropocene. The ICT
revolution has been accompanied by a rapid emergence of large datasets, powerful computing
power and analytic tools that are enabling new ways of mapping and understanding patterns of
migration, disease and poverty (Brownstein, J.S. et al. 2009, Blumenstock, JE. 2014), managing
ecosystems (UN Global Pulse, 2014), preventing conflict (Mancini, ed., 2013) and monitoring
and mitigating the effects of natural hazards (Cervone and Germana, 2011, Franzier et.al.,
2013). Experiences with the use of Big Data (Kerle, N. 2013, Pham et.al., 2014, Sood, M. 2014)
suggest that the speed and scale at which information and knowledge are produced and shared
can influence responses to global sustainability challenges and opportunities. Big Data is
enabling large-scale, creative and often socially driven changes involving highly diverse
stakeholders. Emerging literature is starting to address Big Data for resilience and risk reduction
(Letouzé, E., 2012, 2014, Data-Pop Alliance, 2015). However, there is a knowledge gap in
regards to the linkages between resilience, Big Data and the achievement of development
outcomes, including their potential unintended effects. Applying a ‘resilience lens’ to
understanding the role of Big Data could provide further insights into its contribution to
development efforts across scales, and its implications for practitioners, policymakers and
researchers. The presentation introduces the ‘Big Data for Resilience Framework’ (BD4R)
linking key functions of Big Data (i.e. descriptive, predictive, prescriptive, discursive) with a
set of attributes of resilient systems. It applies the framework to selected cases of systemic
vulnerability to climate change shocks and stressors in order to explore the role of Big Data to
address sustainability challenges, and analyzes how practitioners and policymakers can leverage
the intended and unintended functions of Big Data for resilience building.
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Tuesday, 22 August - Room 27 (60) - 15:30 - 16:10
AIMES 2.0: Reconsidering integrated socio-environmental modeling
Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Sander van der Leeuw
Virtually all successful integrated modeling so far has been undertaken from an environmental
sciences perspective. It is arguable, however, that we are dealing with a societally driven crisis
rather than an environmental one. Social scientists would ask a very different set of questions
that the ones currently being asked. We need to consider how modeling could help respond to
these questions, so as to improve our understanding of the present conundrum. In particular, this
involves taking a complex systems approach, an ex ante approach, hugely improved and much
more detailed data, so as to be able to “identify the butterfly”. Speakers: 1) Kathleen Hibbard
(NASA): AIMES 1.0 in a nutshell – achievements and challenges; 2) Sander van der Leeuw
(ASU/IASS/SFI): AIMES 2.0 – a social science approach to integrated modeling; and 3) Michael
Barton: (ASU) developing an Open Source Community for AIMES 2.0.

Tuesday, 22 August - C4 (125) - 15:30 - 16:10
Marine boundaries: Navigating social-ecological dynamics toward more
desirable states
Cross-cutting perspectives on resilience
Chair/s: Thorsten Blenckner

Oral communication:

Coral reef regime shifts, rebound potential and reorganisation in the Indian
Ocean
Nick Graham 1, Simon Jennings 2, Aaron MacNeil 3, David Mouilot 4, Shaun Wilson 5, Kirsty
Nash 1
1

Lancaster Environment Centre, Lancaster University, Lancaster, United Kingdom
CEFAS, Lowestoft, United Kingdom
3
Australian Institute of Marine Science, Townsville, Australia
4
University of Montpellier, Montpellier, France
5
Department of Parks and Wildlife, Perth, United Kingdom
2

Climate-driven coral bleaching in 1998 was particularly severe in the Indian Ocean, where up
to 90% coral cover was lost in some locations. I will talk about the unfolding dynamics from
this disturbance event on Seychelles reefs, and how reorganisation has altered the role of
management. Around half of the reefs in the inner Seychelles recovered towards pre-disturbance
live coral states by 2014, while the other half underwent regime shifts to fleshy macroalgae.
Functional diversity of associated reef fish communities shifted substantially following
bleaching, returning towards pre-disturbance structure on recovering reefs, while becoming
progressively altered on regime shifting reefs. Recovery was favoured when reefs were
structurally complex and in deeper water, when density of juvenile corals and herbivorous fishes
was relatively high, and when nutrient loads were low. Distinct threshold points for each of
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these recovery factors were apparent. Herbivore communities with high cross-scale redundancy
showed the greatest response diversity through the bleaching event, and maintained herbivory
sufficiently to drive recovery. On both regime shifted and recovered reefs, the community
compositions had substantially altered. This reorganisation was reflected in the changing role
of marine reserves in the country. While the reserves continued to promote higher fish biomass
compared to fished reefs, the types of species benefiting from the protection had radically
altered. Social adaptation will be necessary to both continue to benefit and manage these
changing compositions.

Oral communication:

Mitigating eutrophication of the Baltic Sea by addressing root causes of landbased nutrient fluxes into the sea
Anders Grimvall, Eva-Lotta Sundblad
Swedish Institute for the Marine Environment, Göteborg, Sweden

Past and current influxes of nitrogen and phosphorus to the Baltic Sea have contributed to
historically large areas being affected by oxygen depletion and severe blooms of cyanobacteria.
So far, national and regional programmes of measures have primarily focused on more efficient
production techniques in agriculture and improved wastewater treatment. The role of what is
produced and consumed and which actors who can influence the flow of nitrogen and
phosphorus through society have been paid considerably less attention. However, there is a
growing awareness that sustainable consumption is also a prerequisite for successful mitigation
of marine eutrophication and achieving sustainable nitrogen and phosphorus fluxes. In this
paper, we present a systematic working process to identify intervention options that can promote
sustainable consumption patterns. This process, that emphasizes the role of market actors, is
based on the following three steps: 1. Systems analysis of the flow of relevant substances and
goods in society. 2. Linking of actors and behaviors to physical flows of goods. 3. Identification
of additional actors by social network analysis. In addition, we present calculations of potential
reductions of Sweden’s input of nutrients to the Baltic Sea due to changes in food consumption.
The results of these calculations indicate that a protein consumption that is lower than the
present one, but higher than the intake recommended by WHO, can substantially help Sweden
to achieve its nutrient reduction targets in the Baltic Sea Action Plan.

Oral communication:

Aligning Aquaculture Industries with Marine Conservation and Ecological
Restoration: Institutional Innovations Emerging in the Seaweed Farming Sector
Holly Cronin 1, 2, Brian Robinson 1
1
2

McGill University, Montreal, Canada
Smithsonian Tropical Research Institute, Panama City, Panama

In a corporate-influenced Anthropocene, integrating business perspectives is critical to
achieving social-ecological sustainability. Industry-oriented institutional innovations may
enable us to set trajectories for emerging sectors and re-channel entrenched ways of doing
business. The burgeoning seaweed aquaculture sector’s resource and market characteristics
enable us to study the influence of institutional factors on industry emergence. Farming various
species of seaweeds in the ocean to produce foods, pharmaceuticals, and biofuels provides
avenues for economic diversification and does not require fresh water, arable land, or fertilizer.
With increasing global demand for seaweeds, aquaculture activities are being established in new
locations and quickly scaled up. In most cases, this is occurring despite major gaps in identifying
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best management practices and assessing environmental and social impacts. The institutions
that govern seaweed farming activities remain understudied, are currently forming, and have
yet to be cataloged. Here we present institutional typologies of established and emerging
seaweed aquaculture industries which we compare with institutional contexts of seaweed
aquaculture industries that were proposed but never took hold or initiated but later abandoned.
For 100 locations worldwide, various types of governance, organizational, and social structures
of relevance for seaweed farming activities were studied using data collected from academic
and publicly-available sources as well as directly from stakeholders familiar with seaweed
farming operations. Institutional profiles were developed for each location and used to conduct
qualitative comparative analysis and construct typologies to identify clusters of industries which
exhibited similar institutional characteristics. These typologies guided inquiry into theoretical
explanations for such patterns; subsequent within-case investigation to test these typological
theories is ongoing. Exploring the resilience implications of each typology found, this work
aims to illuminate the roles of specific institutional innovations in channeling the emergence of
sustainable industries and thereby improve understanding of links between institutional
diversity and sustainability within resource-based coastal social-ecological systems.

Tuesday, 22 August - Room 33 (30) - 15:30 - 16:10
Resilience and Wellbeing
Cross-cutting perspectives on resilience
Chair/s: Ellika Hermansson Török

Oral communication:

Traditional Method of Biodiversity Conservation amidst Changing Land Use in
the Thar Desert Region of Rajasthan, India
Nisha Varghese
Indira Gandhi National Open University, New Delhi, India

Rajasthan, occupying around 10 percent of the geographical area of India, lies in the Arid Zone
of the country and houses the Great Indian Desert, the Thar Desert. This region covers nine
districts of the state of Rajasthan. This ecologically sensitive desert ecosystem is currently
subjected to increasing human and livestock pressure. Increased development in this region has
led to increased population growth which in turn has led to agricultural intensification to feed
the growing human and livestock population. In this paper, the author has used Markov Chain
analysis to see the direction of change in the land use pattern in the districts covered under the
Thar Desert Region. The results show that there has been a diversion away from various land
uses in favour of cultivation. Shift away from forests and permanent pastures could have serious
implications in terms of desertification. This can also have serious implications on sustainability
of the livelihoods and extent of poverty of the people in these districts. Against this backdrop,
the author has tried to analyze the relevance of sacred groves as a promising traditional method
for forest conservation. The sacred groves also known as Orans in the Thar desert region are
forest patches conserved by the local people in the name of a local deity. In the revenue records
they fall under the category of ‘Culturable Waste Land’. The Orans are managed by village
communities and these communities establish their own rules to protect the groves. Hunting,
felling of trees and cultivation are prohibited in these areas however, native people can collect
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various forest products. These Orans play an important role in biodiversity conservation by
preserving the endemic, endangered and economically important plant species. However, most
of them are being destroyed due to modernisation and mismanagement. Appropriate
management is required for their protection.

Oral communication:

Environmental degradation erodes household capital assets and undermines
resilience and food security
Aisa Manlosa, Ine Dorresteijn, Jannik Schultner, Joern Fischer
Faculty of Sustainability Leuphana University, Lueneburg, Germany

Smallholder farming households are directly affected by changes in their natural environment
such as soil degradation, pests, and rainfall patterns. Negative changes in these aspects of the
natural environment, among others, adversely affect agricultural livelihoods. In turn, the food
security of smallholder farming households is undermined. The coping strategies households
undertake to address such changes in the natural environment, and to alleviate food insecurity,
involve drawing on capital assets they can access and control. In this paper, we draw on the
concept of resilience to investigate how environmental degradation in an agricultural landscape
affects livelihoods – and in turn, how households cope by undertaking capital asset substitution,
how such coping strategies feedback on the state of capital assets, and what the implications are
for the long-term resilience and food security of households. We conducted the study in a
landscape in southwestern Ethiopia where livelihoods are dominated by diversified crop
production combining food crops for consumption (i.e. barley, maize, sorghum, teff, and wheat)
and cash crops (i.e. coffee and khat); and where remaining tracts of forest provide both
ecosystem services and disservices to farmers. We built a conceptual model to illustrate the
intertemporal dynamics between livelihoods, coping strategies, and embedded asset substitution
mechanisms. We then used qualitative data from interviews, drawing on the lived experiences
of individuals and households to interrogate our model, and construct a narrative of resilience
illuminating complex local realities of environmental changes, capital assets as enabling or
constraining factors for coping, human agency, and implications for long-term food security.
We found that certain types of asset substitution mechanisms practiced by households erode
their overall capital assets. This, in turn, makes them less resilient and more vulnerable to food
insecurity in the long term, creating what is potentially a social-ecological trap.
Oral communication:

The complex role of small scale aquaculture to food security: the case of Malawi.
Alison Simmance 1, Nyovani Madise 1, Guy Poppy 1, Jeppe Kolding 2
1
2

University of Southampton, SOUTHAMPTON, United Kingdom
University of Bergen, Bergen, United Kingdom

The meteoric rise and evolution of aquaculture over the past few decades has led to both
optimism and apprehension regarding the sector’s sustainability and role to food security.
Comprised predominantly of small-scale operators, the sector is recognized to play a critical
role in supporting livelihoods, contributing to food security and alleviating poverty. However,
the ability to achieve these potential benefits is not a given and the transformation of
communities adopting aquaculture can be positive, neutral or negative. Assessing the sectors
contribution in a systematic way has been an uphill challenge due to the typical part-time and
dynamic temporal engagement of operators as well as the complex socio-ecological factors that
mediate aquaculture development outcomes. The aim of this study was to explore these gaps by
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implementing a mixed methods approach guided by the Sustainable Livelihoods framework to
advance our understanding of the role of small scale aquaculture to food security. Our
contribution to the debate focuses on Malawi, a country where the potential for aquaculture
development is reported considerable. This study is based on: 1) key informant interviews; and
2) household questionnaires and the participatory Photovoice method in two fish farming
communities; collected during 2014-2015. Overall, findings show that small scale aquaculture
contributes positively to local livelihoods through complex pathways to improved food security,
improved well-being and reduced vulnerability. However, the type of aquaculture development,
gender relations and cultural norms shape development outcomes. Significant social,
environmental and economic constraints are also identified that negatively affect the
sustainability of aquaculture. Findings further highlight the value of Photovoice in illuminating
the role of men and women fish farmers and in capturing their perspectives concerning the
impact and sustainability of aquaculture. Our findings have important policy implications and
make novel contributions to the on-going debate concerning aquaculture’s future and its role to
food security.

Tuesday, 22 August - Room 24/25 (70) - 15:30 - 16:10
Resilience Real-time
Cross-cutting perspectives on resilience
Chair/s: Nathanial Matthews, Stephanie Speck

Oral communication:

Roads to the Rescue
Rowshan Mamtaz
Bangladesh University of Engineering and Technology, Dhaka, Bangladesh

MetaMeta supports the systematic use of roads for flood resilience and began upscaling this
opportunity for wider use in the coastal regions of Bangladesh. The project finds ways to
optimize the role of roads for flood resilience and water management, both technically and
through improving governance. By bringing together government authorities, water and climate
experts, and roadside communities – including women and the poor – the team ensures that road
construction efforts produce multiple benefits for all, and develop productive livelihoods, in
spite of recurring flooding and high-water conditions.

Oral communication:

Ecology and Gender Based Flood Resilience Building in Thua Thien Hue,Central
Vietnam (ResilNam)
Pham Thi Dieu My
Centre for Social Research and Development, Hue City, Vietnam

The University of Potsdam improves the resilience of societal groups especially vulnerable to
pluvial, river and coastal flooding in the Thua Thien Hue Province of Vietnam through coastal
and urban projects, both with potential for upscaling. These activities help coastal and urban
communities improve resistance against chronic stress and shocks posed by flooding; improve
their ability to bounce back in case the capacity to resist is exceeded; and generate learning,
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awareness raising and knowledge to achieve a system shift towards more inclusive approaches
of disaster risk management and climate change adaptation.

Oral communication:

Community-led holistic innovations for flood resilience in Bangladesh
Ainun Nishat
BRAC University, Dhaka, Bangladesh

The Centre for Climate Change and Environmental Research (C3ER) at BRAC University tests
community-led innovations that enhance the resilience of households and communities before,
during and after floods, and develop a future implementation strategy at scale across
Bangladesh. The project solution involves the design and testing of flood- resilient houses, and
related integrated innovations such as water harvesting, cage fishing and renewable energy
using a community-based participatory process.

Oral communication:

Resilience Real-time
Nathanial Matthews
Global Resilience Partnership, London, United Kingdom

At its heart resilience is about dealing with risk. Traditionally projects have tried to mitigate
risk. The Global Resilient Partnership exists to turn the approach to risk upside down. We want
to embrace risk to create better opportunities for vulnerable communities at scale. Presenting
current case studies from GRP’s Zurich Water Window Grantees, featuring real-time risks, this
interactive session will ask you for your resilient solutions.

Tuesday, 22 August - Room 35/36 (72) - 15:30 - 16:10
Emerging risks in social-ecological systems
Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Beatrice Crona

Oral communication:

Long-distance relationships in New Zealand’s primary sector and the
implications for adaptation
Nicholas Cradock-Henry
Landcare Research, Lincoln, New Zealand

Distal social-ecological systems are increasingly linked through social, economic and policy
decisions and drivers. These interactions – which include market trade and exchange, and
material flows – have the potential to create complex, non-linear outcomes and challenge
traditional management practices. This is of particular relevance for New Zealand, a relatively
wealthy, export-led country. Climate-sensitive primary economic activities such as pastoral
farming, horticulture and forestry make significant contributions to GDP, and provide the basis
for numerous local and regional economies. These activities are also closely connected to, and
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dependent on distant decision-centres and markets. The extent to which climate change might
interact with these and other long-distance relationships has not previously been examined.
Drawing on regional climate change projections, and in-depth interviews and workshops with
pertinent stakeholders, the presentation shows that linkages arising from international trade
amplify existing vulnerabilities, and have the potential to constrain adaptation. Three examples
are provided and the implications for vulnerability and adaptation discussed: imports of palm
kernel expeller from South East Asia for the domestic dairy industry; changing climate
conditions and market perceptions in the merino wool industry; and warmer winters, market
access and chemical applications in the kiwifruit industry. Results show that these connections
add additional layers of complexity and risk for individual producers, and present primary
industries with a challenge for future adaptation. Gaining insight into these teleconnected
impacts, can help reduce the likelihood of costly impacts and enhance primary sector resilience
across rural value chains, and inform policy and strategic planning.

Oral communication:

Feedbacks from Beyond Davos: Alternative Framings of Cross-scale SocialEcological Risks
Patrick Keys 1, 2, Victor Galaz 1
1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
School of Global Environmental Sustainability, Colorado State University, Fort Collins, United
States
2

Global, cross-scale systemic risks are increasing in potential consequence, due to denser
networks that are connected ever more efficiently. The reality of such risks is evident in the
rapid progression of the financial crisis (~2008), refugee crisis (2014-), and the outbreak of
Ebola (2016). However, we argue that the prevailing paradigm of globally, connected systemic
risk often takes the rich world's perspective, and as such only names risks as ‘global’ or ‘crossscale’ when those risks affect the rich world. Building on previous work, we synthesize from
the fields of cross-scale risk, complex social-ecological systems, and alternative narratives on
globalization to examine current risk framing. Then, using three illustrative cases we highlight
a complimentary structure for examining global, cross-scale systemic risks in the rapidly
developing world. We conclude by highlighting several levers of change for advancing the
accurate portrayal of cross-scale risks using these heterogenous perspectives.
Oral communication:

Armed-conflict risks enhanced by climate-related disasters in ethnically
fractionalized countries
Jonathan Donges 1, 2, Carl-Friedrich Schleussner 1, 3, 4, Reik Donner 1, John Schellnhuber 1
1

Potsdam Institute for Climate Impact Research, Potsdam, Germany
Stockholm Resilience Centre, Stockholm, Sweden
3
Climate Analytics, Berlin, Germany
4
Integrative Research Institute on Transformations of Human–Environment Systems, Humboldt
University, Berlin, Germany
2

Social and political tensions keep on fueling armed conflicts around the world. Although each
conflict is the result of an individual context-specific mixture of interconnected factors,
ethnicity appears to play a prominent and almost ubiquitous role in many of them. This overall
state of affairs is likely to be exacerbated by anthropogenic climate change and in particular
climate-related natural disasters. Ethnic divides might serve as predetermined conflict lines in
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case of rapidly emerging societal tensions arising from disruptive events like natural disasters.
Here, we hypothesize that climate-related disaster occurrence enhances armed-conflict outbreak
risk in ethnically fractionalized countries. Using event coincidence analysis, we test this
hypothesis based on data on armed-conflict outbreaks and climate-related natural disasters for
the period 1980–2010. Globally, we find a coincidence rate of 9% regarding armed-conflict
outbreak and disaster occurrence such as heat waves or droughts. Our analysis also reveals that,
during the period in question, about 23% of conflict outbreaks in ethnically highly fractionalized
countries robustly coincide with climatic calamities. Although we do not report evidence that
climate-related disasters act as direct triggers of armed conflicts, the disruptive nature of these
events seems to play out in ethnically fractionalized societies in a particularly tragic way,
reducing their resilience with respect to conflict risk. This observation has important
implications for future security policies as several of the world’s most conflict-prone regions,
including North and Central Africa as well as Central Asia, are both exceptionally vulnerable
to anthropogenic climate change and characterized by deep ethnic divides.

Tuesday, 22 August - Room 34 (30) - 15:30 - 16:10
Governing extreme events
Multi-level governance and biosphere stewardship
Chair/s: Wijnand Boonstra

Oral communication:

Collective-action in natural disaster management: Evidence from wildfire
responder networks in Sweden and Canada
Daniel Nohrstedt 1, Julia Baird 2, Ryan Plummer 2, Robert Summers 3, Örjan Bodin 4
1

Department of Government, Uppsala University & Center for Natural Disaster Science, Uppsala,
Sweden
2
Environmental Sustainability Research Center, Brock University, St. Catharines, Canada
3
Earth and Atmospheric Sciences, University of Alberta, Edmonton, Canada
4
Stockholm Resilience Center, Stockholm University, Stockholm, Sweden

An increasingly important aspect of global sustainability is the capacity of communities to
withstand extreme climate events by building and maintaining resilience. Resilience in relation
to natural disasters has been defined in parts as the ability of a community to respond and
recover by utilizing its own resources. The ability to mobilize resources to effectively manage
sudden disasters depends on viable collaboration among multiple actors with diverse missions,
interests, and competencies. Disaster responder networks can help reduce transaction costs and
support collective-action towards innovation and flexibility, but may as well be a source of
coordination problems and delayed response. Analyzing these disaster responder networks is
thus an important first step to understand the capacity to mitigate disaster impacts. We report
findings from a comparative study of wildfire responder networks in Sweden and Canada. The
study draws on interviews and a unique replicated survey involving managers engaged in the
response in two major wildfires: Västmanland, Sweden (2014) and Fort McMurray, Canada
(2016). The study investigates how the actors perceived challenges related to the evolving
nature of disaster responder networks, collaboration problems, and how these problems were
addressed. In addition, we introduce a novel approach for assessing the effectiveness of
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collaboration as a function of the level of fit between what tasks managers engaged with and
their collaborative ties to other actors. The analysis is positioned in relation to the different
designs of the emergency response; while the crisis management system in Canada is
characterized by a ‘command-and-control’ structure, the Swedish system is based on less
formalized collaboration. Based on these structural differences, we are able to assess if and how
institutional preconditions shape actors’ decisions about how they choose to collaborate in
disaster responder networks.

Oral communication:

Navigating the “social” and “ecological” in legal regimes for urban and periurban wildfire management: an Australian case study of multi-scale governance
Jan McDonald 1, Joseph Wenta 1, Jeffrey McGee 1, 2
1
2

Faculty of Law, University of Tasmania, Sandy Bay, Australia
Institute for Marine and Antarctic studies, University of Tasmania, Hobart, Australia

The co-location of human and ecological communities in peri-urban areas makes them
particularly vulnerable to the risk of wildfire. Serious fires in Australia’s peri-urban fringe, such
as the 1967 Black Tuesday bushfires in Tasmania, the 2003 Canberra bushfires, and the 2009
Black Saturday fires in Victoria, have had major impacts on human life and health, property
and ecological systems. The frequency and intensity of wildfire are increasing under climate
change, in Australia and elsewhere: for south eastern Australia, a two- to four-fold increase in
the number of extreme fire danger days is projected by 2050 in a high emissions future (Lucas
et al, 2007; IPCC AR5 WGII, 2014). At the same time, population growth and urban sprawl are
pushing communities deeper into high fire-prone areas. Current approaches to wildfire
prevention, management, and recovery address competing objectives of protecting human
safety and property, and conserving of natural values. As with many fields of environmental
and natural resources management, these tensions are compounded by a congested and
fragmented legal landscape, both across spatial scales, levels of government and sectors.
Resilience offers the potential to reform current approaches, advocating integrative and
inclusive mechanisms by which to address trade-offs, and more dynamic, adaptive governance
of fire risk. Through a case study of legal arrangements for bushfire prevention and management
in Australia’s island state of Tasmania, we argue for reform in four key areas: better processes
for determining policy priorities and trade-offs in particular locations; clearer allocation of
responsibility for bushfire risk; legal mechanisms for adaptive management; and expanded
community participation in governance processes. Such reforms are likely to be undertaken
incrementally, rather than in a single overhaul of current arrangements, but their implementation
is critical in addressing the exposure of peri-urban communities to bushfire risk.

Tuesday, 22 August - C3 (180) - 15:30 - 16:10
Learning for enhancing resilience
Multi-level governance and biosphere stewardship
Chair/s: Jennifer Hodbod

Oral communication:
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Learning for self-organising waterways: governance experimentation for
transformational change in urban water management, Brisbane, Australia
Sarah Choudhury, Helen Ross, Carl Smith
School of Agriculture and Food Sciences, The University of Queensland, St Lucia, Australia

In Australia, the driest continent on earth, almost half of the population live in just three cities.
Brisbane is one of those cities and it continues to experience rapid urban development. This
poses a sustainability challenge: how can scarce water resources be managed to provide
ecosystem services within highly urbanised environments? The aim of this research is to
evaluate the learning outcomes from a mature and ongoing governance experiment within the
urban water governance system of Brisbane. Since 2005 a capacity building initiative called
Water by Design has been facilitating information exchange, networking, and the uptake of
Water Sensitive Urban Design (WSUD) by industry and government professionals. My research
supports this self-organising process by developing an explicit learning agenda, and evaluating
learning outcomes from certain activities and the initiative as a whole. This research focuses on
the participants of Water by Design workshops, who represent a diversity of roles and levels
within the governance system. A typology of cognitive, relational and normative learning are
used to evaluate learning outcomes retrospectively, and progressively over a period of two
years. Cognitive learning is measured through changes in mental models and values of
individual participants. Comparisons will investigate whether social learning has occurred
within groups. Relational learning is measured through changes in the social networks of
participants, including the type and frequency of interaction, and the perception of trust.
Normative learning is measured through the perception of changes in governance outcomes;
whether participants feel that obstacles to the development, approval, and implementation of
WSUD in practice are shifting, and to what extent. The overall aim of this research is to gain a
better understanding of the dynamic interactions between: activities of governance
experimentation; changes in understanding of the people involved; and changes in the structure
and dynamics of the governance system.

Oral communication:

Curiosity driven emergence of a global ocean boundary organization
Henrik Österblom 1, Carl Folke 1, 2, Jean-Baptiste Jouffray 2, Johan Rockström 1
1
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2

Seafood represents a critical source of micronutrients and protein for a malnourished, hungry
and growing world population. It is also a highly traded and sought after commodity on
international markets. However, a global trend of wild stocks being overfished and in decline,
and multiple sustainability challenges associated with a rapid growth of aquaculture, represents
key concerns in relation to reaching the United Nations Sustainable Development Goals
(SDGs). Existing efforts aimed to improve the performance of seafood production in the
developed and developing world has generated important progress, but the local, national and
regional approaches currently taken has yet to effectively address the global challenges. In the
following, we argue that scientists can play an important role in facilitating a global
transformation towards sustainable seafood production and ocean stewardship. We describe our
work with identifying globally operating “keystone actors” with a disproportionate ability to
influence change. These transnational seafood corporations have been engaged in the
emergence of a global boundary organization that connects knowledge to action at the global
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level. We argue that this global approach to transforming ocean stewardship holds substantial
promise and can potentially be replicated in multiple sectors.

Oral communication:

Learning from Practices: Three Upscaling Issues for Enhancing Urban Resilience
from the Experience of the [Italian] Resilience Practices Observatory
Angela Colucci, Giulia Pesaro
DAStU of Politecnico di Milano/REsilieceLAB/Co.O.Pe.Ra.Te. srl, Pavia, Italy

Over time, an increasing number of institutions, both public and private bodies, are investing in
resilience of communities and territories, supporting and funding local based practices and
actions. The Resilience Practices Observatory (RPO), launched in April 2015, is one of these
actions but with a very peculiar nature and acting perspective. Promoted by a partnerships
between Academic institutions (Politecnico di Milano as coordinator) and the REsilienceLAB
association and funded by Fondazione Cariplo (an Italian private bank foundation) the
Observatory takes as its overall strategic objective not just the “observation and assessment” of
the practices but to became a sharing “place” and a toolbox itself for the capacity building of
territorial subjects to enhance resilience. The essay introduces the RPO working experience,
which, in these two years, based on a strong interdisciplinary and collaborative approach,
proved to be successful and able to highlight strengths and weaknesses of the resilience
implementation from the operational perspective and to envisage innovative tools to be applied
in a new generation of multipurpose projects. From the diversified activities related to the RPO
activities, the main issues that are fundamentals to guarantee the feasibility and the success of
the implementation of practices emerged. This also looking at a more general “growth and
improvement” of the “cultural” conditions needed to stabilize and diffuse strategies towards a
reinforcement of the resilience proprieties of complex systems, integrating regional strategies
and polices and the empowerment of communities. In the second part of the essay, these main
key elements aspects will be discussed: new models for knowledge co-production and capacity
building, the governance of the resilience practices processes, a different perspective in the
economic approaches integrated in the practices and the contribution of the new economies.

Tuesday, 22 August - C1/C2 (250) - 15:30 - 16:10
Art, science, and radical transformations
Social-ecological transformations for sustainability
Chair/s: Michele-Lee Moore

Oral communication:

Narrating Change - The reconciliation of AI within the Anthropocene,
emphasising technology’s role in navigating the socio-ecological tale
Marie Josefine Hintz 1, Christopher Luederitz 2, 3, Oscar Thurley 1
1
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Waterloo, Waterloo, Canada
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Center for Global Sustainability and Cultural Transformation, Lüneburg and Arizona (USA),
Germany

Deliberate transformations of social-ecological systems toward sustainability must overcome
challenges emerging from social and technical innovations. Examples include the urgently
needed individual behavioural change across cultural settings, complex political decisions or
rebound-effects despite implemented action. Dynamics of socio-ecological systems are highly
complex, characterised by interwoven elements, feedbacks and path-dependencies, and
variations of features across contexts. It is this complexity and thus uncertainty that creates
conditions to which there are no easy solutions. Conversely, technologies are often used with
the intent to simplify processes and make our actions more efficient. Most recently,
artificial intelligence has been put forward with the promises to replace human error, bring rapid
changes to people’s everyday life and enable individuals to augment the effect of
an action. Questionable is, however, which impacts artificial intelligence will pose on socioecological systems. Will it foster or impede the transformation towards sustainability? Will it
provide possibilities to effectively decrease the heavy burden that social systems place on nature
or will its implementation result in further disconnecting society from the biosphere? What
factors could influence the development of artificial intelligence that it is capable of
contributing to the transformation of socio-ecological systems toward sustainability? This study
provides a first attempt to examine artificial intelligence from a resilience perspective. Through
an interdisciplinary literature review, we summarize (1) the main challenges of deliberate socioecological transformations and analyse (2) the opportunities of artificial intelligence to tackle
those challenges. We provide a framework, which indicates the potentials and drawbacks of
artificial intelligence in the light of the urgently needed sustainability transformation. Finally,
we highlight the importance for sustainability science and resilience to shape the
transformational potential of artificial intelligence in socio-ecological systems.
Oral communication:

The sticky back loop: The challenges of radical transformation over time
Zareen Bharucha
Global Sustainability Institute, Cambridge, United Kingdom

This paper reflects on the long-term potential of radical, decentralised, community-driven
innovations for resilience. Drawing on theories of resource management ‘pathologies’, it
reflects on how even radical innovations may not be immune to the analytical or interest-driven
simplifications that generate perverse outcomes over time. I present the case of the long-term
outcomes of participatory rural development in India, widely lauded as an exemplar of 'back
loop' innovation, fostering radical social-ecological reorganisation at scale. Yet, as I show from
an analysis of interview data and a discourse analysis exercise, communities participating in
this back loop innovation have nevertheless absorbed and reproduced a number of
simplifications to advance their own interests, thus becoming active agents in evolving socialecological vulnerability. I show how simplified knowledge-constructions about resources have
cascaded across scales (from the transnational to the local) and across different groups of actors
(state agencies, civil society and local communities). When operationalised, these simplified
constructions have led, as predicted by Holling and Meffe, to a loss of resilience over time.
Through this case, I discuss the 'stickiness' of the back loop: radical innovations can carry along
old constructions, rationalities and ontologies that eventually lead to pathologies, as they do not
operate in a vacuum, but rather continually interact with an unchanged social, cultural and
political-economic substrate. Theoretically, the paper advances the emerging dialogue between
resilience theory and political ecology, and contributes to the development of theories of
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resource management pathologies. These theories have thus far paid relatively less attention to
decentralised innovations than they have to centralised, bureaucratic regimes. Empirically, the
paper advances an analysis of the long-term outcomes of sustainability innovations, with a
meditation on the methodological and analytical challenges involved in unpacking socialecological dynamics over time.
Oral communication:

Reconciling Art and Science for Sustainability
Marten Scheffer 1, Laurie Beth Clarke 2, Carl Folke 3, 4, Jesse Lee Kercheval 5, Néstor Mazzeo
Beyhaut 6, Henrik Österblom 4, Frances Westley 7
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Scientific discoveries rely on creative thinking, and several authors have explored similarities
in and differences between creativity in the sciences and that in the arts. The creative thinking
draws upon two kinds of processes linked to distinct physiological features and stimulated under
different conditions. In few words, the fast system-I produces intuition whereas the slow and
deliberate system-II produces reasoning. System-I can help see novel solutions and associations
instantaneously, but is prone to error. System-II has other biases, but can help checking and
modifying the system-I results. Although thinking is the core business of science, the accepted
ways of doing our work focus almost entirely on facilitating system-II. We summarize the
results of the recently articles published in the Special Issue of Ecology and Society, entitled
Reconciling Art and Science for Sustainability, specifically explore the main contributions and
alternatives that promote the creative thinking, the knowledge co-production and the socialecological resilience. The key aspects considered are: (1) the contribution of defragmentation,
unstructured socializing time and education for daring exploration at education centers; 2) the
possible ways in which science can learn from the arts; (3) the role of arts and artistic processes;
(3) the significant addition of participatory art and coproduced artwork; (4) the contribution of
the art of magic and visual imagery; (5) the potential of photography for identifying cultural
preferences or relevant ecosystem services; (6) the important addition of participatory theater
for exploring future scenarios; (7) the potential of poetry as a method of data analysis and
communication in social-ecological research.

Tuesday, 22 August - Room 21 (30) - 15:30 - 16:10
Transformative Agency Part II
Social-ecological transformations for sustainability
Chair/s: Jacob Hileman
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Oral communication:

Transformative change: Insights from complexity leadership in practice
Amanda Williams 1, Gail Whiteman 2
1
2

Rotterdam School of Management, Rotterdam, Netherlands
Pentland Centre for Sustainability in Business, Lancaster University, Lancaster, United Kingdom

A change in leadership triggered radical transformation in a network of 180+ multi-national
companies, the World Business Council for Sustainable Development (WBCSD). Based on
ethnographic data collected from June 2014 to October 2016, we draw on complexity leadership
theory to understand how disruptive leadership generates dis-equilibrium and emergence of
sustainability transformations. We collected qualitative data including: 71 semi-structured
interviews, documents, 690 hours of participant observation, 2 ethnographic accounts and a
timeline of events. The first author conducted field research as an associate on the Redefining
Value team. Transformation can be triggered by a change in leadership. Complexity theory
posits that leaders create dis-equilibrium and disrupt existing patterns of behavior to generate
emergence of new structure and order. To disrupt existing patterns, leaders can highlight
conflicts and acknowledge uncertainty to stimulate innovation and novel opportunities. We
build on existing literature to show how disruptive leadership generates dis-equilibrium and
sustainability transformations. The WBCSD mobilizes multi-national corporations towards a
sustainable future. Action2020, WBCSD’s strategy for driving sustainability transformations,
launched in January 2014, was formulated based on scientific evidence from the planetary
boundaries framework, developed by 28 international scientists (1). Action2020 is framed by 9
priority areas, each with societal must-haves that should be achieved by 2020 in order to be on
track for a sustainable future in 2050. In 2012, WBCSD underwent a radical change in
leadership, the former CEO of a multi-national transport company, took over as President in
January 2012 and since the network has transformed completely. The new leader, described as
blunt and bold, creates waves and ripple effects. We identify disruptive leadership tactics such
as spatial, mental, temporal and physical disruptions that drove the transformation of WBCSD
and wider corporate network. (1) Rockström et al., 2009. A safe operating space for humanity.
Nature, 461, 472–475.

Oral communication:

“Climate change is a moral challenge”: Cross-scale agentic efforts to advance a
global ethical consensus on climate change
Katharine McGowan 1, Nino Antadze 2
1
2

Mount Royal University, Calgary, Canada
Bucknell University, Lewisburg, United States

Recently, public figures have highlighted the moral dimension of climate change; Leonardo
DiCaprio’s Oscar speech, Pope Francis’ Encyclical on Climate Change and Inequality, and US
Senator Bernie Sanders’ statements vividly illustrate this trend. Transformative climate action
therefore implies not only changes in economic and political systems, but also profound changes
in values underpinning current behaviours. Aside from the global scientific consensus on
climate change’s causes and consequences, we need a global ethical consensus on the moral
responsibility towards climate action (Moore & Nelson, 2010). We explore the mechanics
behind developing a global ethical consensus on climate change; specifically, we focus on
agents’ articulation and communication of a normative premise for climate action. We draw on
the scholarship on transformative agency (Westley et al., 2013), moral exemplars (Blum, 1988;
Windsor, 2013), and particularly moral entrepreneurs (Antadze & McGowan, 2016) and
synthesize it with the Multi-Level Perspective (MLP) from sustainability studies to identify and
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characterize actors involved in the emergence of a moral agenda on climate change. To the
functional scales of the MLP we add a spatial dimension by investigating how actors address
moral dimensions of climate change on local, national, and international levels, and how their
actions at different geographical scales seek to create an ethical consensus on climate change.
The paper contributes to sustainability transitions literature, responding to the need to
incorporate spatial dimension into the Multi-Level Perspective framework (Raven, Schot, &
Berkhout, 2012). The paper also intervenes in a broader climate change scholarship by
addressing the need to enhance the normative premise of climate change (Edelgrass, 2012;
Moore & Nelson, 2010; Gifford, 2011).

Oral communication:

Energy transitions in the Hunter Region, Australia: the role of agency,
institutions and governance in social transformations for sustainability
Michael Askew, Cristelle Maurin, Richard Bush
International Centre for Balanced Land Use The University of Newcastle, Newcastle, Australia

The Hunter Region of New South Wales, Australia is the nation’s ‘coal capital’. Home to the
world's largest coal export port and generating around 40% of the total energy needs of Australia
through its coal-fired power stations, the Hunter Region’s history and economic fortunes are
inextricably linked to coal mining, export and power generation. Yet with the global push to
decarbonise economies, this long-standing dependence on coal is being questioned. Momentum
to shift energy systems away from coal has reached the Hunter Region, characterised by
initiatives to accelerate the deployment of alternative energy sources and the scheduled closure
of two major coal-fired power plants. Whilst much attention has been afforded to these technical
aspects of the transition, much less attention has been afforded to the social dynamics of change.
Change impacts individuals, communities and institutions in unique ways, whilst
simultaneously providing opportunities for transformation and growth. Change is also driven
by people. That is why people and their associations must be at the centre of research into major
structural adjustments and transitions. This paper draws on our research in the Hunter Region
to expose the complexity of energy transitions and the importance of policy and
transformational leadership in shaping sustainability outcomes. Our work focuses on the role of
agency, institutions and governance in driving social transformations to more resilient socioecological systems. We advance an interdisciplinary framework that provides a lens through
which we examine the relationships between energy policy, land use planning, social innovation
and regional economic development, with the goal of prioritising social dynamics in governance
and decision making as the Hunter Region transitions to a low carbon future.

Tuesday, 22 August - Poster area - 15:30 - 16:20
Methods theme: #5 Poster tour: Case study research
Approaches and methods for understanding social-ecological system dynamics
Chair/s: Erik Andersson

Poster:
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Adaptive Pathways Lens: Understanding the Past and Current Adaptive
Capacity of SIR, Australia
Dauglas Juma
Macquarie University, Sydney, Australia

Climate change has increased challenges within the socio-ecological systems. Extrapolation of
the past into the future is becoming problematic due to uncertainties. This calls for a shift into
an adaptive process centred approach like adaptation pathways which views adaptation as a
process. It frames adaptation as a decision-making problem with a societal change process
which has an understanding of how co-evolving knowledge, values, rules and norms define
social context of an adaptation issue and how different pathways might emerge. While
adaptation pathways is used as a foresight for the future adaptations and deliberate
transformation, adaptive pathway lens is used as a hindsight to understand the past adaptation
capacity which give insights into the future. This paper used pathway lens to understand the
past adaptation capacity of SIR. Using the pathways lens framework that consist of: dynamics
of change; existence of interdependent multiple pathways; legacies and continuities; context
and power; and knowledge and learnings we analyzed the agricultural activities, land and water
resource management with regards key changes that were occurring in the region i.e.
development of irrigation, salinity management, millennium drought response and the current
shifts in agricultural practice. The research was carried by archival reviews, review of published
articles, field observation and discussions with key stakeholders. Research showed four phases:
a) closer settlement & irrigation development phase that had a focus on improving the
agricultural production to improve the socio-economic welfare; b) salinity management phase
that saw attempts to manage and control salinity with a more consultative engagement; c)
response to millennium drought- a shift in focus from dangers of rising water tables to drought
that saw assumption of continuous wet period questioned; and d) current shifts in agricultural
practice- shifts from dairy towards horticultural with emphasis towards environment water. The
adaptive capacity of the region has generally improved through experiences the region and their
adoption of adaptive management approach will foster future adaptations.

Poster:

Expanding Social-Ecological systems: Towards an interdisciplinary metaframework for sustainability
Ray Maher 1, Samuel Mann 2, Clive McAlpine 1
1
2

The University of Queensland, Brisbane, Australia
Otago Polytechnic, Dunedin, New Zealand

Sustainability challenges rarely align with the conventional boundaries of our institutions,
languages and disciplines. To address these challenges amid real-world complexity, we need to
think holistically and collaborate across disciplines. Recent developments in conceptual
frameworks of sustainability play a central role. They guide our thinking, and provide a
foundation for research design, communication and education. However, many important
concepts and perspectives lack integration. This restricts the synthesis of knowledge among
disciplines and the development of more holistic sustainability initiatives. Seeking greater
comprehensiveness, we develop an integrated meta-framework to explore the social-ecological
relationships of a housing development amid subtropical forest. This meta-framework brings
together many existing schools of thought including Social-Ecological systems, Planetary
Boundaries, Integral theory and Ecosystem Services among others. To guide its development
we apply a Research through Design approach which combined methods from sciences and
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humanities. Research stages include: A) structured analysis of existing conceptual frameworks;
B) a targeted interdisciplinary literature review; C) framework design; and D) development and
refinement through interdisciplinary workshops and case studies. We propose this new metaframework to form the basis of a digital platform for collaboration and knowledge-sharing on
sustainability.
Poster:

Shaken, not stirred: Mixing methods through a resilience lens in the southern
Cape, South Africa
Catherine Ward 1, Georgina Cundill 4, Guy Midgley 3, Astrid Jarre 1, 2
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2

Global change within the multifaceted realm of social-ecological systems has numerous
implications for South Africa’s future development. The interconnected nature of these systems
can determine the resilience or vulnerability of human-environment interactions. Socialecological systems are inherently complex and operate at multiple, interconnected scales. To
address complex challenges in the Anthropocene, innovative approaches with integrative
methodologies are useful to inform decisions around problems that span disciplinary
boundaries. Given the high environmental variability in systems such as the (marine) southern
Benguela and (terrestrial) southern Cape of South Africa, it is important to consider local
experiences of resident communities (such as farmers or fishers) to better understand socialecological systems through a resilience lens. Under global change, it appears that climatic
changes have been occurring in the southern Cape in terms of weather patterns on land and at
sea, as well as off the Agulhas Bank. This study makes use of both quantitative and qualitative
elements, where the best of both approaches is combined to gain complementary insights into
the over-arching topic of resilience in marine and terrestrial systems the southern Cape. This
research opens a dialogue for integrating qualitative and quantitative approaches by employing
a convergent parallel design, where each strand is analysed separately and results are mixed
during the overall interpretation. The study employs a two-fold approach – climate variability
is assessed through analysing detailed scientific climate data within the south coast region, and
local knowledges on climate variability are assessed though engaging farming and fishing
communities. These two approaches are used in synergy to gain insight into the larger network
interplay between terrestrial and marine social-ecological systems as a case study. This poster
examines the conversation between land and shelf datasets with a view of crystallising their
level of agreement to address knowledge gaps around sustainability in this region.
Poster:

Shocks and stressors perception in a social-ecological system: Empirical analysis
of two coastal communities in Oaxaca, Mexico
Cristina Gonzalez Quintero, Sophie Avila Foucat
National Autonomous University of Mexico, Mexico City, Mexico

Community resilience is confronted to several shocks and stressors, having different effects in
the system. Thus, it is important that households express the main factors affecting their
livelihoods in order to assess subsequent effect in the social-ecological systems. Shock is an
extreme event of big pressure that is unpredictable and originated outside of the focal system
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and stressor is a continuous event of gradually cumulative pressure. The aim of this study is to
identify natural and socioeconomic shocks and stressors in two rural communities (Escobilla y
Ventanilla) in coastal Oaxaca, Mexico. A semi-structured interview was carried out on to 112
households (86%). The questions were from 2012 to 2016. The first part of the interview was
about stressors and how they cope with them, the second part was about shocks, the most
damaging of them and the time to recovery from it, the third part was to compare stressors
versus hurricane and other shocks versus hurricane and the last one was about the cope strategies
to hurricane. The answers were categorized into a database to be analysed with descriptive
statistics. Results show that the main social shock is the strike of the education sector (2013,
2016) and the natural ones are the hurricane (2012) and the swell (2015). The most common
natural stressors in both communities were the lack of waste management (Ventanilla 69%,
Escobilla 36%) and dryness (Escobilla 51%, Ventanilla 34%). Besides, unemployment in
Escobilla (71%) and seasonal employment in Ventanilla (59%) were the socioeconomic
stressors that most affect the communities. Hurricane was reported as the biggest shock. An
interesting finding is that Escobilla community perceived that stressors affect them more than
hurricanes. The analysis suggests that it is possible to distinguish between socioeconomic and
natural stressors and shocks, and that they have different effects within the community
resilience.

Poster:

Societal impacts through participation: a critical investigation of participation as
an enabler of societal impact of sustainability research
Fritz Livia, Thorsten Schilling, Claudia R. Binder
École polytechnique fédérale de Lausanne (EPFL), Laboratory on Human-Environment Relations in
Urban Systems (HERUS), Lausanne, Switzerland

In this contribution we focus on the interlinkages between participatory knowledge production
and sustainability transformations by proposing an empirical enquiry into transdisciplinary
(TD) research projects. With hindsight to (un)sustainability the limitations of knowledge
production within the exclusive realms of science have become manifest in malfunctioning
feedback between science and political action. In reaction, claims have been made that scientific
inquiry along clear-cut boundaries between scientific knowledge production and the societal
usage thereof is not sufficient for managing complex socio-ecological systems. TD, aiming at
integrating diverse forms of expertise, has emerged as a key notion in this quest for more
‘robust’ knowledge. The core assumption is that the participation of a wider set of societal actors
enhances the impact of research and facilitates transformations. These high expectations
associated with TD notwithstanding, fairly little is known about the link between participation
in and societal impact of TD research. In this presentation we address this relationship between
participation and societal impact of sustainability research. We investigate (i) which factors
constitute different practices of participation, (ii) how both scientific and non-scientific actors
in TD projects establish the link between participation practices and envisaged impact of their
projects and (iii) how they weight the importance of participation practices as compared to other
factors influencing societal impacts. Empirically we rely on our accompanying research of a
major funding programme in the field of sustainability research. We present results from
qualitative analyses of several research projects, which differ with regard to (i) goals, (ii)
expected societal impact and (iii) type of participation. We provide insights into how both
scientific and non-scientific actors in TD projects conceive of and perceive participation as a
factor on the pathway to societal change. Upon that basis we present a tentative analytical
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framework sensitive to diverse participatory processes and different types of potential impacts
they are associated with.

Wednesday, 23 August - Floor 2 - 08:50 - 17:00
Patterns of the biosphere
Art session
”The biosphere is the thin outer layer of this planet in which life exists. We humans are part of
the biosphere and completely dependent on the air, the oceans, the forests and all other ecological
systems in order to survive and thrive.” This is the overarching message for this exhibition where
contemporary Swedish artists have interpreted key concepts and insights from the
transdisciplinary research of the Beijer Institute of the Royal Swedish Academy of Sciences.
Created together with Swedish interior design company Svenskt Tenn, whose profit goes to
supporting research, the exhibition consists of four illustrations and the centrepiece is the
transformation Josef Frank’s classic cabinet into a sculpture interpreting the adaptive cycle
model.
By Eric Ericson, Jesper Waldersten, Liselotte Watkins, Stina Wirsén and Guringo design studio.
With Svenskt Tenn and the Beijer Institute of Ecological Economics.

Wednesday, 23 August - Floor 2 - 08:50 - 17:00
In between Som’ Town
Art session
Rising tensions around migration globally is placing increasing stress on refugees and other
migrants living abroad, as well as the communities they support through remittance. Yet in
between the mid-day shadow of high-rise apartment buildings and the flickering glow of worn
out florescent strip-lights, Somali Town has become a rallying point. An informal sanctuary of
the African diaspora, gathered on the southern tip of a continent. An unexpected home to those
fleeing xenophobia, resource wars, failed states and collapsing ecosystems. Those beginning to
re-establish a new-normal. The mixed media collection of photography and film explores Som’
Town, using food as an entry point for an exploration into memory, migration and resilience.
By Luke Metelerkamp, Steve McDonald and Jules Mecer

Wednesday, 23 August - Floor 2 - 08:50 - 17:00
Picturing Resilience in Foodways: Northern Ethiopia
Art session
Ethiopia is associated with devastating famine and food insecurity, and at the same time, its
traditional food-ways (the way people grow, process, sell and eat food) are complex connected
knowledge environments. Markets are the central nodes of these food-ways. They reinforce
social connectivity, link rural and urban networks and in this way foster aspects of social
resilience. Markets also distribute seasonal food and provide culturally relevant food for religious
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occasions, strengthening cultural practices. As Ethiopia rapidly modernizes, and supermarkets
link to global food chains, the ways of being embodied in these ‘vernacular’ food-ways are being
reconfigured.
By Gwendolyn Meyer

Wednesday, 23 August - M1, Floor 4 - 08:50 - 17:00
Radical Ocean Futures
Art session
Sometimes science fiction can attract attention where scientific papers fall short. Stockholm
Resilience Centre staff member Andrew Merrie commissioned conceptual artist Simon
Stålenhag to bring a set of scenarios about the future oceans to life. Stålenhag came up with four
eerie and thought-provoking images. Two of the scenarios represent more utopian visions of the
future, the other two are more dystopian. They are written as speculative fiction in different,
engaging narrative styles: a travel magazine article, an obituary, the transcript of a “TED”-like
talk, and a series of recovered journal entries. K. La Luna is the talented musical alter ego of Dr.
Kaitlyn Rathwell, herself a sustainability scientist. K. La Luna created original musical
interpretations for each of the stories about our future oceans. The collaboration with Stålenhag
is part of an ongoing science-communications project called ‘Radical Ocean Futures.’ The
project was financed through a science communications grant from The Swedish Research
Council Formas and has received extensive attention in various media.
By Andrew Merrie, Simon Stålenhag and K. La Luna

Wednesday, 23 August - M1, Floor 4 - 08:50 - 17:00
Nature / Society / Economy
Art session
This biosphere sculpture installation was inspired by a workshop at the SARAS Institute in
Uruguay. In a group discussing icons in art and science, Stockholm Resilience Centre’s scientific
director Carl Folke drew a diagram on a board depicting how nature can survive even if the
economy and our societies collapse. But if our ecosystems, biodiversity and the climate as we
know it collapses, then everything falls apart. The social and economic systems we have built
cannot exist independently from the environment. Therefore, in a conflict between these three,
nature must always come first.
By Tone Bjordam

Wednesday, 23 August - Floor 5 - 08:50 - 17:00
Reflections – on people and the biosphere
Art session
Swedish Art Director Lars Hall has taken photos from the very same spot on the island Grillskäret
in the Baltic Sea over a period of 30 years. Three decades of persistence is documented here
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through the pictures, reflecting diverse impressions and a changing environment. The exhibition
presents a selection of these images together with texts by Stockholm Resilience Centre’s
scientific director Carl Folke. Art photography, science and music quotes reinforce each other
and reflect resilience – the capacity to live, persist and develop with changing conditions in a
globally intertwined world of humans, societies and nature. This exhibition offers a truly
reflective and beautiful way to re-connect to the biosphere and engage with the science of
resilience. Carl Folke will give a guided tour of the exhibition Tuesday and Wednesday at 13.00
during the conference.
By Lars Hall and Carl Folke

Wednesday, 23 August - - 08:50 - 17:00
Studios
Pop-up event
These studios will provide you with a chance to move and step out of the conference mode,
especially that of sitting. Take a few minutes to be good to yourself – it is worth it!

Wednesday, 23 August - Floor 3, LANDING - 08:50 - 17:00
Craft corner
Pop-up event
The craft corner will provide a comfortable space where you can sit down and take a break from
the sessions, engage in some handicraft, and have informal talks with peers. Material and
instructions for crocheting “granny squares” will be provided for those keen to use their hands.
At the end of the conference Katja and Marika will collect the squares in the aim of creating a
quilt – a physical reminder of those moments and the conference.
With Katja Malmborg & Marika Haeggman

Wednesday, 23 August - Room 23 (30) - 09:00 - 09:40
Incorporating Resilience Theory into Environmental and Natural
Resources Law: An Interdisciplinary Perspective
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Robin Craig
Effective law is critical to biosphere stewardship, but much environmental law remains grounded
in “steady state” views of nature. As such, the governance systems necessary to steward the
biosphere are growing increasing disconnected from the Anthropocene’s realities. This
interdisciplinary panel will explore the task of incorporating the dynamism of resilience theory
into the workings of environmental and natural resources law, using specific examples from the
United States and other countries and encouraging participants to discuss examples of their own.
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The discussion will focus on four main issues that focus on the practicalities of incorporating
resilience theory into law.
Contributed session oral presentation:

Doing the Hard Work for Law and Policy: The Resilience OF What TO What
and FOR WHOM?
Robin Craig
University of Utah S.J. Quinney College of Law, Salt Lake City, United States

"Managing for resilience" is not itself a functional legal or policy goal. Nevertheless, initial
attempts to incorporate resilience theory into environmental and natural resources law and
policy have operated at this far too generalized level, ignoring the hard policy and legal choices
that need to be made to incorporate resilience thinking and resilience goals into law, policy, and
on-the-ground resource management. Marine fisheries provide a good example. The scientific
consensus is that most commercial marine fisheries around the world are in trouble already
because of overfishing, and stressors to marine fish species and the ecosystems of which they
are a part are only increasing because of the impacts from climate change and ocean
acidification. Nevertheless, promoting a general policy goal of enhancing marine fisheries'
resilience does little to productively focus legal and management effort. Promoting the
resilience of marine fish species and ocean ecosystems to climate change and ocean
acidification is a different policy decision, with different legal ramifications, than either a
decision to promote the resilience of the commercial marine fishing industry to the decline in
marine fish stocks OR a decision to promote the future economic, social, and cultural resilience
of coastal communities who have traditionally depended on commercial marine fisheries. This
talk will focus on the need for far more specific resilience policies and the hard work of defining
those policies and the laws that can implement them.

Contributed session oral presentation:

Adaptive governance of urban social-ecological systems
Ahjond Garmestani
University of Nebraska - Lincoln, School of Natural Resources, Lincoln, United States

A central tenet of adaptive management is that management involves a learning process that
can help communities achieve environmental quality objectives. Adaptive management is a
framework for managing social-ecological systems, and can be a critical aspect of adaptive
governance. Adaptive governance accounts for spatial and temporal scale in order to minimize
cross-scale effects of management actions. This is particularly important for ecosystem services,
and adaptive governance has the capacity to accommodate tradeoffs between stakeholders and
scale in the provisioning of ecosystem services. Thus, utilizing adaptive governance for
provisioning of ecosystem services has tremendous potential in urban social-ecological systems.
The views expressed in this presentation are those of the authors and do not necessarily
represent the views or policies of the U.S. Environmental Protection Agency or the U.S.
government.

Contributed session oral presentation:

Adaptive Management for Ecosystem Services
Hannah Birge 1, Rebecca A Bevans 1, Craig R Allen 2, David G Angeler 3, Sara G Baer 4, Diana H
Wall 5
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1

Nebraska Cooperative Fish and Wildlife Research Unit, and School of Natural Resources, University
of Nebraska, Lincoln, NE, United States
2
U.S. Geological Survey, Nebraska Cooperative Fish and Wildlife Research Unit, and School of
Natural Resources, University of Nebraska, Lincoln, NE, United States
3
Department of Aquatic Sciences and Assessment, Swedish University of Agricultural Sciences,
Uppsala, Sweden
4
Department of Plant Biology and Center for Ecology, Southern Illinois University, Carbondale, IL,
United States
5
School of Global Environmental Sustainability, and Department of Biology, Colorado State
University, Lincoln, United States

Ecosystem services provided by soil include regulation of the atmosphere and climate, primary
(including agricultural) production, waste processing, decomposition, nutrient conservation,
water purification, erosion control, medical resources, pest control, and disease mitigation. The
simultaneous production of these multiple services arises from complex interactions among
diverse aboveground and belowground communities across multiple scales. When a system is
mismanaged, non-linear and persistent losses in ecosystem services can arise. Adaptive
management is an approach to management designed to reduce uncertainty as management
proceeds. By developing alternative hypotheses, testing these hypotheses and adjusting
management in response to outcomes, managers can probe dynamic mechanistic relationships
among aboveground and belowground soil system components. In doing so, soil ecosystem
services can be preserved and critical ecological thresholds avoided. Here, we present an
adaptive management framework designed to reduce uncertainty surrounding the soil system,
even when soil ecosystem services production is not the explicit management objective, so that
managers can reach their management goals without undermining soil multifunctionality or
contributing to an irreversible loss of soil ecosystem services.
Contributed session oral presentation:

The role of law in navigating the transition from state-centric environmental
governance to new governance of social-ecological systems
Barbara Cosens
University of Idaho, College of Law University of Idaho, Water Resources Graduate Program,
Moscow, United States

New governance is an observed emergent response to collective choice and action in the face
of increasing societal complexity. New governance involves private and economic actors as
well as government in the task of governing. Similarly, ecological resilience is an observed
property of ecological systems that captures complexity by describing their adaptive and nonlinear behavior in the face of change. The Adaptive Water Governance Project uses adaptive
governance to bridge these concepts by bringing new governance to bear on complex socialecological systems. As governance of our environmental systems moves beyond state-centric
control bounded by law, to a complex mix of public/private self-organization, we must rethink
the role that law and government play in that mix. Law in its role of establishing the structure,
capacity, and process of government and in placing bounds on the interaction of governmental
entities with private actors, is a key component in striking the balance between stability in
government and adaptability of governance. Importantly, in trading state-centric governmental
control for innovative adaptive governance, we must assure not only that the law allows
governmental participation in flexible governance, but that the engagement of private and
economic actors and the increase in governmental flexibility is not done at the expense of
legitimacy, accountability, equity and justice. Failure to do so risks either rejection of reform to
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enhance environmental governance by democratic societies, or destabilization of those very
societies. The role of law in good governance is therefore an integral part of any framework to
facilitate adaptation. This presentation brings the results of the Adaptive Water Governance
Project to bear on the question of the role of law in the facilitation of adaptive governance
including its role in assuring that the transition to new environmental governance captures the
societal need for flexibility while maintaining legitimacy, accountability, equity and justice.

Contributed session oral presentation:

Quantifying uncertainty and tradeoffs in resilience assessments
Craig Allen 1, Hannah Birge 1, David Angeler 2, Tony Arnold 3, Brian Chaffin 4, Daniel DeCaro 3
1

Nebraska Cooperative Fish and Wildlife Research Unit, Lincoln, United States
Swedish University of Agricultural Sciences, Uppsala, Sweden
3
Louis D. Brandeis School of Law and Department of Urban and Public Affairs, University of
Louisville, KY., Louisville, United States
4
University of Montana, Missoula, United States
2

Several frameworks have been developed to assess the resilience of social-ecological systems,
but most require substantial data inputs, time, and technical expertise. Stakeholders and
practitioners often lack the resources for such intensive efforts. Furthermore, most end with
problem framing, and fail to explicitly address tradeoffs and uncertainty. To remedy this gap
we developed a rapid survey assessment that compares the relative resilience of socialecological systems with respect to a number of resilience properties. We targeted four
stakeholder categories – government; end users; agency/public science; and NGOs in four North
American watersheds – to assess social-ecological resilience through surveys. Conceptually,
social-ecological systems are comprised of components ranging from strictly human to strictly
ecological, but that relate directly or indirectly to one another. There is no absolute measure of
resilience, so our design takes advantage of cross-watershed comparisons and therefore focuses
on relative resilience. Our approach instead quantifies and compares the relative resilience
across watershed systems and potential tradeoffs among different aspects of the socialecological system (e.g., between social, economic, and ecological contributions). This approach
permits explicit assessment of several types of uncertainty (e.g., self-assigned uncertainty for
stakeholders; uncertainty across respondents, watersheds, and subsystems), and subjectivity in
perceptions of resilience among key actors and decision makers and provides an efficient way
to develop the mental models that inform our stakeholders and stakeholder categories.

Contributed session oral presentation:

Beyond the Next Regime: environmental law and the capacity for SES
transformation
Brian Chaffin
University of Montana, Missoula, United States

Concepts of ecological resilience have influenced environmental and natural resources law and
administration over the past several decades in places such as Europe and the U.S., as evidenced
by the proliferation of resilience language in new laws and agency guidance. Although the
influence of resilience theory in environmental and natural resources law is likely to expand in
the coming years based on a need to manage resources despite overwhelming uncertainty, the
current trajectory of resilience-based governance schemes such as adaptive management and
adaptive governance only go so far in providing guidance to navigate inevitable threshold
responses likely to emerge in societies and ecosystems as a result of rapid environmental

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
change. Instead, these processes focus on identifying and avoiding critical thresholds—an
important, yet incomplete approach to environmental governance in the Anthropocene. What is
needed is a further exploration of resilience theory for addressing governance, including
environmental and natural resources law, that actively works to transform SESs from degraded
regimes toward more desirable regimes. This idea is captured in the emerging concepts of
transformative governance, but the interface with law and policy is yet uncertain. In this paper,
I explore some examples of U.S. law and policy with the potential to plant seeds of
transformation across various governance scales within a SES. I argue that given the
bureaucratic realities of federal- and state-level lawmaking in complex legal systems such as
the U.S., one role for environmental and natural resources law in catalyzing transformation is
to provide space for the innovative combination of human and institutional capacity for
transformation at nested scales.

Contributed session oral presentation:

Modes of Adaptive Water Governance in the United States
Lance Gunderson
Department of Environmental Sciences, Emory University, Atlanta, United States

Six highly developed and controlled water basins in the United States were assessed to explore
factors affecting emergence of adaptive governance. The case studies (Columbia River,
Klamath River, Middle Rio Grande River, Central Platte River, Anacostia River and the
Everglades wetlands) indicate different ways that adaptive governance may be triggered,
facilitated or constrained by ecological, social and legal processes. Resilience assessments
indicated that complex interactions among the governance and ecosystem components of these
systems can produce different trajectories over time. All of the cases underwent periods of
development where increasing control of water resources for a variety of human goals
(economic development, water supply, flood protection, agricultural production) led to social
gridlock and erosion of ecological resilience. All of the cases underwent social or ecological
crises or instabilities, followed by periods of innovation, novelty and transformation. In some
cases, lawsuits provided the instability in the system, which led to governance transformations.
The cases provide examples of the emergence of at least two flavors of adaptive governance;
formal and informal. Formal forms were codified, legitimate, persistent and institutionalized
over time. Formal adaptive governance programs that were established to adaptively manage
these systems include example such as the Comprehensive Everglades Restoration Program, or
the Northwest Power Planning Council in the Columbia River or the Platte River Recovery
Implementation Program. Informal, emergent types of adaptive governance were ephemeral but
provided the freedom and flexibility to examine social ecological limits and to creatively
generate novel alternative futures for system transformation.

Contributed session oral presentation:

Shaping existing governance to build multiscale frameworks to foster spatial
resilience
Amanda T. Stahl 1, Alexander K. Fremier 1, Barbara A. Cosens 2
1
2

School of the Environment, Washington State University, Pullman, United States
College of Law, Water Resources, University of Idaho, Moscow, United States

Spatial connectivity enhances resilience by linking people to ecosystem services and species to
refugia during disturbance. This requires extensive trans-boundary coordination, involving
adaptive governance of lands under governmental control at multiple levels. Can spatial
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resilience be facilitated through legal frameworks designed to support adaptive governance?
We suggest that opportunities to promote connectivity exist within current legal frameworks
that set national level goals and guidelines, while allowing local tailoring. This simultaneous
top-down and bottom-up approach exhibits features of an adaptive governance framework,
providing consistency, stability, and accountability at the national level, while enabling
adaptability and experimentation at lower levels. We examine the governance structure of the
United States Forest Service (USFS) with respect to riparian land management under U.S.
federal law. The USFS has the mandate of managing a vast network of headwater lands for the
primary purposes “of securing a permanent supply of timber for the people and insuring
conditions favorable to continuous water flow”, and thus has the potential to offer consistent
riparian protection and management practices throughout (top-down). Federal law also
mandates local and regional forest planning; through management plans that allow local public
participation, riparian protection enacted in response to downstream or watershed-scale
ecological concerns can become enforceable by federal law and ultimately determine USFS
riparian management decisions (bottom-up). Similar top-down, bottom-up symmetry exists in
USFS compliance with water quality legislation. The diversity of ecosystems and governance
systems across USFS lands precludes a simple, consistent approach to achieving water quality
goals. Thus, the nationally approved approaches provide direction and a flexible framework
(top-down) to guide riparian management according to locally-determined parameters with
public input (bottom-up). This approach to governance sheds light on the steps needed to
enhance spatial resilience, and with adjustments to increase local adaptability could provide a
basis for coordinating policy for spatial ecological connectivity.

Wednesday, 23 August - C4 (125) - 09:00 - 10:30
Building adaptations to transformative change in coastal regions
Contributed session - Social-ecological transformations for sustainability
Chair/s: Charlotte Whitney, Jenn Burt
Coastal regions are undergoing rapid transformations as human impacts increase and ecological
systems respond to shocks, disturbances and persistent change. As such, there is a growing need
to gain a deeper understanding of what enables and constrains effective individual, community,
and institutional responses and adaptation. This session brings together scholars from different
disciplines to discuss a variety of global case studies where communities are faced with
transformative change in coastal settings. Through presentations and dialogue, we will explore
how local and regional stakeholders and institutions can create opportunities to manage
adaptation, how cross sector partnerships may contribute to effective interventions, the role that
‘shifting baselines syndrome’ plays in community adaptation, as well as the complexities, critical
barriers, and successes that communities encounter when responding/adapting to unpredictable,
unprecedented, and emergent change. The session includes the following panelists: 1) Anne
Salomon,
Associate
Professor,
Simon
Fraser
University,
Canada;
2) Natalie Ban, Assistant Professor, University of Victoria, Canada
Contributed session oral presentation:

Adaptive capacity and governance transformations: Insights from artisanal
fisheries in Chile.
Stefan Gelcich
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Center of applied ecology and sustainability, Pontificia Universidad Catolica de Chile, Santiago,
Chile

Marine social-ecological systems are threatened by multiple and overlapping human pressures
(including overfishing, pollution, climate change) resulting in long-term trajectories of
environmental degradation and decline. Governance and management responses to deal with
these changes have been small, fragmented, incremental and inadequate. Recent years have seen
a call for major transformational changes, but shifting from conventional approaches to new
multilevel, participatory, flexible governance approaches has proven to be difficult. In Chile, a
trend towards multilevel participatory governance has begun to be manifest in a rescaling of
small-scale fisheries governance, mixing ‘top-down’ directives from government with ‘bottomup’ approaches in which fishers participate directly in policy implementation. Initially this trend
took the form of a co-management approach, which granted exclusive territorial user rights
(TURFs) to artisanal fishers for the management of benthic resources. More recently, in 2013,
Chile passed legislation to further transform resource management through the creation of what
have been termed Management Plans. The Management Plan legal framework allows the
fisheries agencies, in a joint process with artisanal fishers and the fishing industry, to create a
multi-stakeholder, multi-scale management committee and a fishery management plan for what
are currently de facto open access areas. This talk reviews these governance transformations
with special emphasis at identifying different dimensions of adaptive capacity, mainly agency
and social capital. It emphasizes on the challenges of co-production of knowledge and scale
dynamics as enabling conditions to tip and maintain the coastal social-ecological system into
new sustainable pathways. The empirical examples provide a basis to examine both the
challenges of adaptive capacity in governance transformations and how opportunities to
increase adaptive capacity might be further fostered. This presentation is part of the session
“Building adaptations to transformative change in coastal regions”.
Contributed session oral presentation:

Socio-cultural transformations and environmental change in Solomon Islands
Louisa Evans
University of Exeter, Exeter, United Kingdom

In relatively remote communities in Solomon Islands profound socio-cultural transformations
have taken place over the past few generations with the introduction of the church and
increasingly contemporary forms of development. These socio-cultural shifts have significant
implications for environmental sustainability, compounded by the impacts of climate change on
low-lying atolls and artificial islands. Data collected through participatory mapping and focus
group discussions with men, women and youths in four communities in Lau lagoon, Malaita
Province illustrate the different implications these socio-cultural transformations have for
population growth, resource use patterns and development aspirations, and thus for
sustainability. The paper then explores the emergent adaptations that have arisen in response to
socio-cultural transformations and environmental change.
Contributed session oral presentation:

The potential for building adaptations to transformative change in the Great
Barrier Reef region
Nadine Marshall, Nadine Marshall
CSIRO, Land and water, Townsville, Australia
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Considering the environmental problems that coastal regions face today, it is becoming clear
that we need to facilitate, catalyze and identify opportunities for transformations to
sustainability. However, not all transformations will be successful. There is an urgent need to
gain a deeper understanding of what enables and constrains effective individual, community,
and institutional responses and adaptation. Here, we explore the importance of understanding
the pre-conditions necessary for transformation to occur as indicative of the likely success of a
transformation. We propose a range of likely transformational strategies for sustainability
across a range of contexts, and in light of the literature discuss how they could only be successful
given certain preconditions. We then establish some foundational insights about the
preconditions necessary for types of transformations. For example, some transformations will
involve the establishment of alternative livelihoods. For this type of transformation to be
successful, necessary preconditions will require individuals amenable to developing new skill
sets and occupational identities. Communities with strong occupational identities and an aging
population are unlikely to be successful in transformations requiring occupational change. We
use these insights to surmise the types of transformations that are possible within a region
knowing what the preconditions might be. We use the example of the Great Barrier Reef,
Australia, a region currently undergoing significant social, economic and environmental
change, and a region requiring a transformational response. Baseline social and economic longterm monitoring data from over 9,000 survey respondents across all key stakeholder groups
provides a useful basis from which to examine current social and economic conditions, or the
preconditions necessary for change. We present data from the region and make hypotheses
about the types of transformations that are both possible and not.

Contributed session oral presentation:

Navigating transformation linked to predator recovery and regime shifts in
temperate human-ocean systems
Jenn M. Burt 1, 2, Kii’iljuus Barb J. Wilson 3, 4, Anne K. Salomon 1
1

School of Resource and Environmental Management, Simon Fraser University, Burnaby, Canada
Hakai Institute, Quadra Island, Canada
3
Faculty of Education, Simon Fraser University, Burnaby, Canada
4
Pacific Institute for Climate Solutions, Victoria, Canada
2

Rapid system-wide changes that accompany marine regime shifts are a considerable challenge
to communities who rely on ocean resources. For example, in the Northeast Pacific, following
their extirpation in the 19th century fur trade, the recovery and range expansion of sea otters is
triggering a dramatic shift from macroinvertebrate-dominated systems to kelp-dominated
forests. While the ecological changes associated with this regime shift may be well known, less
information is available on how communities are responding to these transformative changes
that affect food security (the serial decline of shellfish), social and cultural interactions,
livelihoods, as well as resource management. Through a collaborative partnership with Coastal
Indigenous First Nations in British Columbia and the Sugpiaq-Alutiiq in South-central Alaska,
we explored how two coastal Indigenous communities are navigating the dramatic changes that
accompany sea otter recovery by documenting strategies as well as the factors people perceive
to facilitate and constrain adaptation and co-existence with otters. We used a quantitative survey
and a comparative case study approach to examine 1) whether people’s perceptions of otter
impacts have shifted in communities that have experienced longer exposure to sea otter
recovery, 2) what factors enable/constrain people’s ability to adapt to living with otters and
why, and 3) whether individual perceptions of adaptation enablers/constraints are
demographically or socially differentiated. Our results highlight the complex and diverse
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perspectives that exist within and across communities and the importance of the institutional
and regulatory context within which they exist. These findings can inform the adaptive capacity
of adjacent coastal communities in the early stages, or in advance of sea otter return to reduce
their overall vulnerability.

Contributed session oral presentation:

Perceptions of the influence of climate change on marine spatial planning in
coastal social-ecological systems
Charlotte Whitney, Natalie Ban
School of Environmental Studies, Victoria, Canada

With the growing threat of climate change, it is important to understand how changes in
ecological systems will impact human communities. Marine protected areas are a management
tool that are often applied to the seascape to support both biodiverse ecosystems and fisheries.
However, effective marine planning in social-ecological systems must involve effective
stakeholder participation and cooperation throughout the process, and be implemented within a
governance framework that ensures real accountability, clearly articulated goals and means of
evaluation. We explored how technical leaders, planners, and managers across the British
Columbia, Canada coast perceive climate-related risks to marine social-ecological systems, and
how those risks may impact marine conservation options in this biodiverse and culturally
diverse seascape. The region is currently undergoing an intensive marine planning initiative
based on three levels of government and involvement of all stakeholders and First Nations.
Using Q methodology and a quantitative survey, we evaluated responses to a set of proposed
marine planning scenarios that incorporate predictions of the effects of climate change on the
species ranges of 98 culturally and commercially important marine species. Shifting species
ranges suggest issues of inequality and changing access to marine resources and associated
socio-economic and cultural benefits. Engaging community leaders at this stage informs the
direction of regional action on marine conservation, and future local level receptivity to climate
based scenario planning. Since effective responses to climate change impacts will likely depend
on responses at the local scale, understanding risk perception among communities within the
region also directs applied management actions and policy. This research highlights specific
conservation planning actions to support adaptive capacity in both a social and ecological
context, and will improve our understanding of the influence of marine planning on ecological
and social systems in response to climate change.

Wednesday, 23 August - C1/C2 (250) - 09:00 - 10:30
Reconciling food security and biodiversity conservation in farming
landscapes
Contributed session - Social-ecological transformations for sustainability
Chair/s: Jan Hanspach, Joern Fischer
Providing food security and safeguarding biodiversity are two of the most prominent challenges
facing humanity in the 21st century and it unclear how they possibly could be reconciled in the
future. As the topic is complex and the discussion around it is often biased by disciplinary
backgrounds, we propose a session where we bring together researchers from different
disciplines and with different perspectives in order to transcend conceptual barriers. The
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presenters will be asked to address specifically how to transcend these barriers in order to
reconcile food security and biodiversity conservation in farming landscapes.
Contributed session oral presentation:

Integrating biodiversity in agriculture
Teja Tscharntke
Agroecology, Göttingen University, Göttingen, Germany, Göttingen, Germany

Integrating biodiversity in agriculture Under the current scenario of rapid human population
increase, achieving efficient and productive agricultural land use while conserving biodiversity
is a global challenge. Agricultural production in smallholder farmer-dominated landscapes, and
not large-scale farming, is currently the backbone of global food security. Crucial ecosystem
services, provided by both the ‘‘planned’’ and the ‘‘associated’’ biodiversity, are a major basis
for agroecological intensification, whereas the land sparing concept implies that biodiversity in
agroecosystems is functionally negligible. I will point out that the debate on land sharing vs
sparing focuses on different species groups (common service providers vs rare, endangered
species). Losses of biocontrol agents can result in dramatic pest outbreaks and losses of
pollinators affect global human food supply. In addition, conventional hardline agricultural
intensification can lead to environmental degradation causing, for example, high societal costs
for mitigating nitrogen losses. Hence, the true value of environmentally friendly, agroecological
intensification and farming practices keeping functional biodiversity on farm is often
inadequately acknowledged or understood, but essential for resilient agriculture. This is
particularly true in countries where poverty and hunger is prevalent. Linking agricultural
intensiﬁcation with biodiversity conservation and hunger reduction requires well-informed
regional and targeted solutions, something that the land sparing vs sharing debate has failed to
achieve so far. Tscharntke T et al. (2012): Global food security, biodiversity conservation and
the future of agricultural intensification. Biological Conservation 151: 53–59.

Contributed session oral presentation:

Perspectives on biodiversity in Ethiopian heterogeneous agricultural landscapes
Kristoffer Hylander
Department of Ecology, Environment and Plant Science, Stockholm University, Stockholm, Sweden

Currently biodiversity conservation in Europe simultaneously acknowledge three perspectives.
The first is that natural habitats with little intervention from humans are threatened and need to
be protected. The second is that agricultural landscapes with legacies of traditional management
house a unique biodiversity that also is worth to protect. The third perspective is that by
managing for the maintenance of ecosystem services we can get a positive synergy for
biodiversity conservation. The common narrative in Ethiopia is the first one. This is true, but
what are the evidence and arguments for also including the other two perspectives in policy for
biodiversity conservation. Studies in agricultural landscapes in southwest Ethiopia show that
the bird diversity is very rich and number of species even higher than in forests. Also epiphytic
diversity of orchids could be high in isolated trees in agricultural landscapes. We don’t know if
the insect diversity of the agricultural landscape is a subset of natural vegetation or has unique
components, the latter is most likely. The extent to which the biodiversity of intact forests (and
other natural habitats) and/or the biodiversity of the agricultural heterogeneous landscape is
important for essential ecosystem services such as pollination and pest control is not really
known. Promoting heterogeneous landscapes and avoiding simplification and homogenization
is probably as important for the conservation of Ethiopian biodiversity as it is for European
biodiversity and may also have positive impacts on certain ecosystem services. These
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perspectives are important when discussing other goals such as improving food security, since
a perspective of viewing agricultural landscapes as no-diversity areas will support only a landsparing, intensification trajectory that may miss out important biodiversity. On the other hand I
am hesitant of using the ecosystem service provisioning role of biodiversity as a sole argument
for biodiversity conservation, since the evidence for a synergy is still quite weak.
Contributed session oral presentation:

Can We Successfully Be Ecological Without Being Deeply Social? (Answer: No.)
M. Jahi Chappell
Centre for Agroecology, Water and Resilience, Coventry University, Coventry, United Kingdom
Washington State University, Pullman, United States

The profound effects of agrifood systems on biodiversity (and hence biodiversity conservation)
are increasingly coming to the foreground in ecology. Yet, whatever one thinks of the contention
of Science and Technology Studies scholars that all science is deeply social, in the specific case
of the interplay between agrifood systems and biodiversity, the dynamics are inescapably "nonneutral" and deeply social. Given the nature of these challenges, I will discuss two controversial
propositions: (1) Ecologists who conduct research on agrifood systems and propose to directly
inform biodiversity policy debates should, as a matter of course, invest a significant amount of
time in training in a relevant branch of social science; and (2) more specifically, scientists who
wish to contribute to conversations about agrifood systems' effects on conservation should not
only avail themselves of pertinent literature in rural sociology and food security, but ought to
align themselves explicitly with communities and movements for systematic reform. While
there are multiple chains of reasoning and evidence one could draw on to support these two
propositions, I will focus on how ecological research that is not deeply and directly informed
by social science is less likely to be effective and more likely to make inaccurate (and potentially
harmful) assumptions about food security; and on how evidence from social science strongly
indicates that certain kinds of claims to scientific neutrality are not only invalid, but can be
actively harmful to successful public engagement, as predicted by both theory and experience.

Contributed session oral presentation:

Rewiring food systems to enhance human health and biosphere stewardship
Line Gordon
Stockholm Resilience Centre, Stockholm, Sweden

An important part of addressing food security and biodiversity is to look for synergistic
solutions that simultaneously address several different challenges. For example, food lies at the
heart of both health and sustainability challenges. Dietary patterns are currently the main threat
to people's health, and food production is the largest driver pushing Earth towards its planetary
boundaries, why it is important that solutions promote both human health and stewardship of
landscapes that enhance biodiversity, ecosystem services and resilience. I will present a socialecological framework that integrates health and sustainability. I show how development in the
food production system from 1960-2016 has altered health and sustainability outcomes, and
how interactions between consumers and producers have become more distant, with power
consolidated to a smaller group of key actors. To find solutions that are both healthy and
sustainable, we need to shift the volume-focus of the current food production systems to
prioritizing quality, for example in terms of a stronger focus on nutritional composition and
taste of the food itself, as well as the outcomes of the production system in terms of contributions
to biodiversity and ecosystem services. We also need to rewire food systems in ways that
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enhance transparency between producers and consumers, and mobilize key actors to become
biosphere stewards who manage ecosystems (including food production systems) with a
responsibility to shepherd and safeguard both private and public goods in the landscape. In my
talk I will give specific examples drawing upon how the culinary sector in Sweden is improving
biosphere stewardship of farming landscapes in ways that increase economic opportunities of
farmers.

Contributed session oral presentation:

Indirect contributions of forests to dietary diversity in Southern Ethiopia
Roseline Remans 1, 4, Frédéric Baudron 2, Jean-Yves Duriaux 2, Terry Sunderland 3
1

Bioversity International; Ghent University; Wageningen University & Research, Koekelberg,
Belgium
2
International Maize and Wheat Improvement Center (CIMMYT), Harare, Zimbabwe
3
Center for International Forestry Research (CIFOR), Bogor, Indonesia
4
Bioversity International, Heverlee, Belgium

Positive associations between forest access and dietary diversity have been observed in case
studies from around the world. Most research on underlying pathways has focused on
investigating direct contributions, in terms of forest foods, to diets of people living in or nearby
forests. Here, we hypothesize that forests may have a much broader contribution to diets, albeit
indirectly, through regular flows of nutrients from forests to farms. This study focused on a
landscape in Southern Ethiopia representing a gradient of increasing distance to the natural
forest of Munesa, and decreasing distance to the Arsi Negele town with a main road and market
(distinguishing three zones of increasing distance to Munesa forest as 'near', 'intermediate' and
'distant'). We apply a mix of nutrition, agronomic and ecological methods to characterize dietary
patterns of farming households and to unravel pathways of forest contributions to diets. The
diets of households closer to the forest were found to indeed be more diverse than diets of
households further away from the forest. We found that a key pathway of the contribution of
Munesa forest to dietary diversity is not through wild foods but through biomass flows from the
forest to farmlands: feed from the forest allows for larger livestock herds in the near zone
compared to the other two zones, and fuel from the forest reduces the need to use cattle dung as
fuel. In turn, more manure enabled a larger proportion of farms closer to the forest to cultivate
a diversified homegarden, which serves as a source for greater household dietary diversity.
These findings illustrate how forests may contribute to higher dietary diversity through indirect
pathways, beyond forest foods. The insights have implications for the design of nutritionsensitive farms and landscapes and illustrate the interaction between wild and cultivated land.

Wednesday, 23 August - Room 21 (30) - 09:00 - 10:30
Crossing bridges together to understand long-term social-ecological
change: A novel, transdisciplinary journey associated with Canada’s
inland deltas
Contributed session - Social-ecological transformations for sustainability
Chair/s: Maureen Reed
After years of scientific research about the social-hydrological-ecological systems of three large,
regulated inland deltas in Canada’s north, Indigenous residents still felt excluded from research
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results and decisions that affected their access to lands, waters, foods and botanicals they relied
on for their livelihoods, well-being, and spirituality. The Deltas – Peace Athabasca; Slave River;
and South Saskatchewan River – span large geographic regions with small and relatively isolated
Indigenous communities. In 2016, residents, researchers, and regulators crossed a bridge
together, joining for a 3-day symposium and workshop to connect residents across deltas,
reflected on successes and challenges of joint research, enhanced competencies of researchers
and community members to work across cultural and knowledge divides, and generated a
common set of actions. Important outputs included a traveling exhibit to delta communities and
government legislatures; public reports and policy briefs; documentary films; as well as graduate
student theses and peer-reviewed articles. Our efforts brought awareness to decision-makers;
informed on-going research and policy action; and modelled exemplary transdisciplinary
practice. This session highlights how this partnership provided a key, simple policy message for
sustainability of the delta regions and demonstrated creative and respectful ways to generate
transdisciplinary scientific approaches in support of long-term and just sustainability.
Contributed session oral presentation:

Transdisciplinary Tradeoffs: Obstacles and Pathways for Sustainability Science
Toddi Steelman 1, Evan Andrews 4, Sarah Baines 1, Lori Bradford 2, Lalita Bharadwaj 2, Jennifer
Fresque-Baxter 3, Tim Jardine 1, Paul Jones 1
1

School of Environment and Sustainability, University of Saskatchewan, Saskatoon, Canada
School of Public Health University of Saskatchewan, Saskatoon, Canada
3
Water Resources Division Government of the Northwest Territories, Yellowknife, Canada
4
Faculty of the Environment University of Waterloo, Waterloo, Canada
2

A goal for sustainability science is to balance a more ecologically sustainable and equitable
quality of life. Sustainability scientists promote “transdisciplinarity” -- the involvement of
people outside of academia to create and implement durable solutions to pressing social,
ecological and economic problems. Producing and using knowledge created with the guidance
and cooperation of local people is a key strength of transdisciplinarity. Impactful knowledge
co-production should appropriately and effectively draw upon different types of knowledge so
that it is salient for decision makers, legitimate and meaningful for communities and
scientifically credible for researchers. However, managing relationships, communication, and
cultural divides is a challenge, particularly when working with diverse collaborators who
possess varied knowledge systems and worldviews. Consequently, a key challenge for
sustainability scientists is: How do we create usable knowledge in the service of communities
with whom we work? The Delta Dialogue Network (DDN) is a three year transdisciplinary
project to address key problems faced by Canadian inland delta communities while also
assessing the tensions associated with knowledge co-production in this context. Research
projects have been undertaken in each delta, including 1) evaluation of knowledge mobilization
among scientists and communities (Slave River Delta), 2) assessment of knowledge
mobilization for managers and policy (Peace-Athabasca Delta), and 3) development of
knowledge mobilization for youth (Saskatchewan River Delta). Our findings indicated the need
to balance the needs, perceptions and thoughts on credibility and legitimacy between our
different groups and partners. We show that Institutional constraints create the need for
tradeoffs, such as the predominant focus on peer reviewed articles, which are important for
faculty to achieve tenure and promotion, as well as a professional academic culture that rewards
basic science over applied science,. To address these constraints, institutional changes and
cultural shifts that recognize the societal value of community engaged scholarship and
innovative knowledge transfer are necessary to mitigate the need for such tradeoffs.
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Contributed session oral presentation:

Operationalizing Salient, Legitimate, and Credible Research in Northern Delta
Communities
Kiri Staples 2, Jennifer Fresque-Baxter 1, Slave River and Delta Partnership SRDP 3
1

Government of Northwest Territories, Yellowknife, Canada
University of Saskatchewan, Saskatoon, Canada
3
Slave River and Delta Partnership, Fort Smith, Fort Resolution, Canada
2

The efficacy of mobilizing knowledge for sustainability is dependent on its saliency, credibility
and legitimacy (Cash et al., 2003). This is relevant to transdisciplinary research in particular as
it moves towards a more respectful, ethical research space driven by, accountable to, and
involving community partners and other stakeholders. In this context, research must be salient,
legitimate and credible for both community members and researchers. While these are important
criteria for evaluating the efficacy of knowledge mobilization, they can be defined and applied
differently by different audiences, and are shaped by broader social and political dimensions,
including challenges with past government and research relationships and issues of trust. This
paper presents findings from a project conducted as part of the Delta Dialogue Network research
partnership, in collaboration with the Slave River and Delta Partnership. Data was collected in
2016 in two communities in the Slave River and Delta region of northern Canada. Focus groups
and interviews were conducted with community members and researchers (respectively) who
live or have conducted research in the delta. The findings point to the distinct ways in which
saliency, legitimacy and credibility are understood and applied in northern delta communities.
This research also explores how the space in which knowledge is produced influences the
operationalization of these concepts. Finally, it provides suggestions for common interest
solutions, based on insights from researchers and community members. These findings
contribute to a more in-depth understanding of knowledge mobilization in a transdisciplinary
research setting and help to identify opportunities for meaningful, engaged and ethical research
in partnership with northern communities.

Contributed session oral presentation:

Improving our understanding of resilience of social-ecological systems by using
'two-eyed seeing’ approaches
Razak Abu 1, Evan Andrews 1, Lalita Bharadwaj 1, 4, Lori Bradford 4, Timothy Jardine 1, 3, KarlErich Lindenschmidt 1, 2, Chrystal Mantyka-pringle 1, 2, Maureen Reed 1
1

School of Environment and Sustainability, University of Saskatchewan, Saskatoon, Canada
Global Institute for Water Security, University of Saskatchewan, Saskatoon, Canada
3
Toxicology Centre, University of Saskatchewan, Saskatoon, Canada
4
School of Public Health, University of Saskatchewan, Saskatoon, Canada
2

Although much attention has been given to the need to bridge knowledge from Western and
Indigenous traditions, there is still a need to develop procedures and mechanisms that will
enable academic and community actors to work together to co-produce, validate, and use shared
knowledge to improve resilience of dynamic social-ecological systems. Suggested to scientists
by an Indigenous (Mi'kmaw) elder in Canada, two-eyed seeing is a metaphor that suggests
seeing together from Indigenous and Western scientific lenses, and with the strengths of each,
to appreciate the differences brought by each eye and to use both in order to gain a wider and
deeper view to better understand a phenomenon. This approach is sensitive to each culture and
distinct from the now unacceptable approaches that attempted to ‘evaluate’ or subsume
Traditional Knowledge using Western-based scientific norms. In three major inland delta
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regions and communities in northern Canada, we used two-eyed seeing as a helpful metaphor
across a series of research projects; however, we operationalized it in different ways. Using
several examples that draw attention to natural and social changes in the deltas and led by
natural and social scientists, we illustrate how we have used two-eyed seeing to provide
culturally-relevant assessments of resilience in the face of social-ecological change. Our
illustrations suggest that when coupled with a commitment to transdisciplinary (communitybased action) research, two-eyed seeing makes it possible for outsiders of Indigenous
communities to use Western Science and Traditional Knowledge in a variety of appropriate
ways that demonstrates respect for both knowledge traditions. Our examples demonstrate that
two-eyed seeing offers practical and appropriate guidance for developing a suite of methods
that bring Traditional Knowledge and Western Science together to better understand multiple
dimensions of resilience in social-ecological systems.

Contributed session oral presentation:

Intergenerational Thinking in Resilience Practice: Transforming Research to
Emphasize Youth Perspectives and Preferences in the Context of Complex SocialEcological Change
Kiri Andrews 1, Evan Andrews 2, Jennifer Fresque-Baxter 3, Toddi Steelman 1
1

University of Saskatchewan, Saskatoon, Canada
University of Waterloo, Waterloo, Canada
3
Government of the Northwest Territories, Yellowknife, Canada
2

In many river systems, complex social-ecological change alters human-nature relationships for
future generations. Navigating complex change, then, requires resilience analyses that explicitly
include youth perspectives and preferences. However, in resilience and environmental change
research, there is little guidance on how to collect and operationalize youth perspectives and
preferences. A transformation is needed in how we consider the intergenerational implications
of complex change and engage youth in resilience analyses. Insights from environmental
education suggest a central role for youth in research design. This paper examines data about
youth perspectives and preferences in a community in the Saskatchewan River Delta, Canada,
and reflects on methods for engaging youth in the research process. In many downstream
Indigenous communities, efforts are underway to teach youth about community values, past and
present, and build resilience that is meaningful for future generations. Findings from this
research highlight the importance of intergenerational thinking in research design. To guide
theory and practice for intergenerational thinking, we discuss principles for understanding the
effects of complex change on youth and the ways in which youth can participate to build
resilience for future generations.

Contributed session oral presentation:

Reflections on Power and Politics for Research, Policy, and Practice with
Culturally-Sensitive Management in the Governance of River Systems
Evan Andrews 1, Sarah Baines 2, Maureen Reed 2, Timothy Jardine 2, Toddi Steelman 2
1
2

University of Waterloo, Waterloo, Canada
University of Saskatchewan, Saskatoon, Canada

Rivers and dams are increasingly contested venues where knowledge pluralism is critical for
effective governance. Under conditions of change, decision-makers must negotiate conflict and
trade-offs through new rules, rule-making procedures and management systems that better
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account for the increasingly diverse stakeholders and rights holders with an interest in the
timing, quality, and quantity of flows. For example, calls for culturally-sensitive environmental
flow assessments (e.g., cultural flows, Indigenous flows, and Aboriginal-base flows) have
become important as dam operators seek to renew their legal and social licenses to operate in
contemporary times. In addition to formal science, Indigenous knowledge is needed to enhance
decision-making about flows that increase system-wide benefit of flow decisions and better
address complexity and change to Indigenous livelihoods and cultural practices. However,
power and political relations that can constrain knowledge pluralism. Moreover, empirical
analyses of power and politics in social-ecological systems literature is underrepresented. In
this paper, we utilize a power framework to understand the privileging of knowledge indecision
processes relating to flows in the Saskatchewan River and Peace-Athabasca Deltas in Canada.
Our findings indicate the methodological utility of including analyses of power and politics to
explain the interconnected impacts of several components of governance that constrain
knowledge pluralism. Our paper reflects on these findings to suggest a pathway for transforming
research, policy and practice toward more comprehensive and systematic analyses of power and
politics as barriers to implementing cultural-sensitive management.

Wednesday, 23 August - C3 (180) - 09:00 - 10:30
One tightly knit global family: tele-connected social-ecological dynamics
of the Anthropocene
Contributed session - Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Beatrice Crona, Magnus Nyström
Social-ecological dynamics are increasingly interlinked across the globe through changing social
and biophysical processes. The speed, magnitude and extent at which these connections interact
is unprecedented. Studying these interlinkages is inherently complex and the field currently lacks
a systematic scalable interdisciplinary methodology. This session will synthesize the rapidly
expanding research field of (tele-)connected dynamics. We will cover social-ecological
implications of social connections such as financial flows, (social) media, human migration,
travel and transport, as well as the rapid improvements in quantitatively understanding the
impacts of biophysical linkages, such as climatic teleconnections, animal migration and transport
of microorganisms.
Contributed session oral presentation:

Distant impacts of shocks within the global seafood trade network
Jessica Gephart
National Socio-Environmental Synthesis Center, Annapolis, United States

The food system continues to globalize, with growing quantities of food traded internationally
and increasing connectivity among countries. As a result, consumers are becoming ever more
reliant on distant environments for food production. Ensuring food security requires this global
food production and distribution system to function in the face of sudden disruptions (shocks).
Trade can allow countries to overcome shocks locally, but also exposes countries to risks from
shocks originating in other countries. The dynamics and potential vulnerabilities which arise
through trade networks can be illuminated by studying the transmission of shocks. Shocks in
food trade networks have been explored through simulation models, but there is limited
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empirical analysis of shocks to food production and trade. This talk focuses on empirical cases
of shocks to seafood production and trade. Shocks within the seafood trade network are of
particular interest because seafood production is closely tied to the ecosystems that support
harvests and the natural resources that allow aquaculture. These close ties leave seafood
production and the people relying on seafood for nutrition exposed to a range of environmental
shocks. Further, seafood is among the most highly-traded food commodities, is increasingly
globalized, and plays an important role in food security. This talk will overview historical shock
events to seafood production and present empirical evidence of distant network impacts of a
local shock event using emerging network-wide shock detection methods.

Contributed session oral presentation:

Global trade and social-ecological dynamics of a scarce natural resource:
caterpillar fungus in the Himalayas
Kelly Hopping 1, Eric Lambin 1, 2
1
2

Stanford University, Stanford, United States
University of Louvain, Louvain-la-Neuve, Belgium

With global niche commodity markets on the rise, consumers are increasingly able to influence
flows of money and resources into and out of distant supply regions. These flows can in turn
affect land use decisions and regulations related to the newly valuable resource, with significant
consequences for local social-ecological systems. The recent surge in demand for Himalayan
“caterpillar fungus” (Ophiocordyceps sinensis) among Chinese consumers exemplifies this type
of distant trade connection. Increased interest in caterpillar fungus’s medicinal use has driven
up its price, thereby creating a substantial source of new income for rural communities where it
grows, along with concerns over the vulnerability of these systems to overharvesting, conflicts
over access, and secondary environmental impacts. We conducted a meta-analysis of nearly
three centuries of publications related to the ecology, economy, and governance of caterpillar
fungus harvesting and trade with China and beyond. In addition to quantifying spatial and
temporal trends in its collection and sale, we examine how different histories of use and
regulations across the four caterpillar-fungus-producing countries have mediated the social and
environmental impacts of Himalayan communities’ new or intensified connections to distant
markets. Our results underscore the importance of considering a deeper temporal perspective
when analyzing contemporary teleconnections and couplings.
Contributed session oral presentation:

Trade and narratives of social-ecological change in the Anthropocene
Peter Søgaard Jørgensen
Global Economic Dynamics and the Biosphere, Stockholm, Sweden
Stockholm Resilience Centre, Stockholm, Sweden

The Anthropocene is a period characterized by increasing interconnectedness. Since 1960,
international trade went from contributing 25 % to more than 50 % of the global GDP. The
majority of this growth occurred from 1990 to 2008, a period at times claimed to be
characterized by increasing decoupling between economic growth and environmental pressures.
However, while the nature of the global economy changed fundamentally in the Anthropocene,
the way we account for resource use and environmental degradation did not follow suit to e.g.
include consumption in international supply chains. How did countries’ pressure on the global
environment change if you take trade into account? And to what degree did economic growth
also transpire to improve core social conditions? I look at how trade changes the core narratives
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of social-ecological progress in this period in more than 150 countries. Decoupling of social
conditions from material consumption becomes rarer in high income countries and narratives
around equity indicators are more sensitive to this new perspective than e.g. GDP. The results
exemplify the importance of capturing the interconnectedness of human-environment
interactions in the Anthropocene for robust characterization of social-ecological change.
Contributed session oral presentation:

Big Money, Big Change – exploring the links between big finance and large scale
environmental change
Victor Galaz
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Global Economic Dynamics and the Biosphere Programme (GEDB), Royal Swedish Academy of
Sciences, Stockholm, Sweden

It is widely recognized that humans have become one of the main driving forces behind
biophysical and ecological change, at previously unprecedented scales (Steffen et al. 2015,
Rockström et al. 2009). While human activities now affect most parts of the terrestrial domain
and large tracts of the oceans, scientists have highlighted the existence of specific regions and
biophysical processes of exceptional importance for the functioning of the Earth system either
through “planetary boundaries” (Rockström et al. 2009, Steffen et al. 2015) or “tipping
elements” (Lenton et al. 2008). The biophysical dynamics of these changes are increasingly
acknowledged, however, their underlying social and economic dimensions remain to be
explored. This presentation elaborates the role and influence that financial actors and flows have
on the biosphere, and the stability of the climate system in particular. Here I explore the way by
which major financial actors through their stock ownership in companies operating in key
economic sectors associated with land use change globally, have a disproportionally large
influence on well-known “tipping elements” in the Earth system (sensu Lenton et al. 2008). As
I intend to discuss, our study identifies the most influential financial actors with ownership in
key companies linked to land use change in the Amazon region, and boreal forests in Russia
and Canada, and deforestation in Indonesia. I also elaborate whether these financial actors at all
can be viewed as potential agents of change towards sustainability. Hence this talk not only
elaborates the potential influence these financial actors have on corporate governance at global
scales, but also on the stability of the climate system as a whole.

Wednesday, 23 August - Room 26 (50) - 09:00 - 10:30
Transformative Spaces: facilitating change towards sustainability in
developing country contexts
Contributed session - Social-ecological transformations for sustainability
Chair/s: Laura Pereira
The advent of the Anthropocene brings complex social-ecological challenges that require
humanity to engage with the world and with each other in new ways. Creating a more just and
sustainable planet will require not only small changes, but systemic transformations in how
humans relate to the planet and to each other; social-ecological transformation. Thus far, socialecological transformations have largely been formulated and debated in the context of the Global
North. Critical questions and applied transformation experiments for developing countries
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undergoing rapid social-ecological change are still relatively unexplored with most work in this
area having a development lens, but with less emphasis on complex systems understanding. In
this session, we will bring together researchers engaged in understanding and enabling the
creation of transformative spaces in a development context. A transformative space is about
interactive engagement between stakeholders, deepening of multi-actor collaboration and
facilitation of trans-disciplinary knowledge creation from the bottom-up. The aim of this session
is to learn and synthesise the findings of these global case studies and to set a future research
agenda for work in the sustainability transformations field.
Contributed session oral presentation:

Foresight as a ‘safe space’ for transformative food system change: comparing
Global South and North contexts
Aniek Hebinck 1, Joost Vervoort 2, Lucas Rutting 2, Robert Mhamba 3, Samuel Poskitt 4, André
Cools 5
1

Wageningen University, Sociology and Anthropology of Development, Wageningen, Netherlands
University of Oxford, Oxford, United Kingdom
3
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4
University of Reading, Reading, United Kingdom
5
Proeftuin040, Eindhoven, Netherlands
2

The fragmentation of food systems governance and practices makes the social injustices and
environmental impacts the system produces difficult to address. Many believe that place-based
diversity is key for transformative change, and that there is a need to foster bottom-up,
interdisciplinary, multi-actor and multi scale-practices. Participatory foresight processes have
been characterized as having the ability to create a 'safe space' for learning and planning.
Attempts to create safe spaces through foresight are mostly limited to Global North contexts,
where many ingredients for such processes have become part of widespread discourses of
change - regardless of their impacts. In the Global South, familiarity with the methodologies
and practices of participatory processes aimed at transformational change may be significantly
lower. This means that challenges associated with participatory processes in the Global South
and North differ significantly. This paper reflects on these differences, and research and policy
implications for the design of foresight processes, by comparing two foresight processes aimed
at transformative change; one in a Global North (Urban Agriculture policy making in the
Netherlands) and one in a Global South (School feeding programmes in Tanzania) context. The
paper addresses two main questions: firstly, what role does foresight play in pre-conceptualising
transformative change? Secondly, how does foresight actually contribute to transformative
change? In this we focus particularly on change agents, institutional embeddedness and
sustained alliances. We conclude that participatory foresight methods are well-suited for the
creation of a ‘Safe Space’ - considering the future holds less claims and is less defined - and as
such is a useful tool to think about future visions, challenges and opportunities in creating more
resilient food systems. However, visible in both cases is that the level of institutional
embeddedness of the foresight process, the role of the change agents and alliances are key in
support transformative change.

Contributed session oral presentation:

Promoting spaces for social-ecological transformation: The Transformation-lab
in Xochimilco social-ecological system
Lakshmi Charli-Joseph 1, J. Mario Siqueiros-García 2, Hallie Eakin 3, David Manuel-Navarrete 3
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1

Laboratorio Nacional de Ciencias de la Sostenibilidad, Universidad Nacional Autónoma de México
(LANCIS-UNAM), Mexico City, Mexico
2
Instituto de Investigaciones en Matemáticas Aplicadas y en Sistemas, Universidad Nacional
Autónoma de México (IIMAS-UNAM), Mexico City, Mexico
3
School of Sustainability, Arizona State University (SOS-ASU), Tempe, United States

Experiments to create spaces for social transformation are multiplying. These experiments aim
at transcending traditional spaces for rational deliberation, planning and participatory decisionmaking. We present here an intentional intervention – a “transformation laboratory” (T-Lab) –
designed to reimagine agency in relation to a stagnant sustainability challenge: the ongoing
urbanization of a culturally, ecologically and historical wetland in Mexico City. The T-lab is
designed to stimulate an endogenous transformation at multiple levels (individual, collective,
social-ecological) through enabling participants to reformulate their connections to the system,
to others in the system, and to themselves: the system is transformed from the inside out.
Transformation, in this sense, is essentially about how changes in perception about the system’s
dynamics and about oneself translate into changes in social roles and agency. We invite a small
group of diverse actors involved in the use and management of the Xochimilco urban wetland
(Mexico City) to collaborate in creating shared artifacts (i.e. “boundary objects”) to reimagine
their individual and collective agency in relation to the challenge of urbanization and other
social-ecological dynamics. We present methods that help the agent see the potential of his/her
role within the system, and that present the system itself as one that can be understood
differently and modified according to social perspective, position, knowledge and values. The
approach enables agents to identify the practices they share with other members’ specific social
networks, the objects or ontology that populates the agent’s field of action, and how the agent
values attributes within the system. We illustrate the outcomes of this approach in terms of
participant reflexivity, empowerment and agency in context of the Xochimilco social-ecological
system. We believe our approach, both its practical elements as well as our emphasis on autoreflexivity, may be constructive for other initiatives with similar transformative aims of creating
conditions for endogenous transformations.

Contributed session oral presentation:

Stories And Transformations: Co-creating Narratives In Social-Ecological
Systems
Diego Galafassi 1, Tim Daw 1, Matilda Thyresson 1, Katrina Brown 2, Sergio Rosendo 3, Linn
Järnberg 1
1

Stockholm Resilience Centre, Stockholm, Sweden
University of Exeter, Geography, College of Life and Environmental Sciences, Exeter, United
Kingdom
3
University of East Anglia, School of International Development, Norwich, United Kingdom
2

In the context of poverty alleviation and ecological degradation, complex interactions between
social and ecological processes can give rise to trade-off dynamics that affect the wellbeing of
different people in different ways. Addressing these trade-offs requires more than adaptive
changes and demand the development of transformative pathways. Processes of co-creation of
knowledge amongst change agents implicated in the unfolding political and institutional
transformations have been suggested as having an important role to play. Within the Sustainable
Poverty Alleviation from Coastal Ecosystem Services (SPACES) project, we developed an
iterative participatory approach to enhance understanding of the coastal social-ecological
systems in terms of feedback dynamics, tradeoffs and opportunities for sustainable poverty
alleviation. Experts in the areas of poverty alleviation and sustainable resource management in
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coastal Kenya and Mozambique were brought together in a set of two participatory workshops
aiming to engage stakeholders and collaboratively build systems diagrams and future scenarios
to explore key dynamics of the social-ecological systems and how it might develop in the future.
In this paper we draw from participants interviews, in-depth process observation and
institutional analysis, to draw attention to stories and analyze how knowledge co-creation spaces
and processes might affect “systems narratives” that currently shape agents’ understanding of
the key challenges and possible solutions pathways in the face of social-ecological tradeoffs.

Contributed session oral presentation:

The Southern African Food Lab: Can Change Happen in the Food System by
Nurturing Innovation?
Scott Drimie 1, 3, Ralph Hamann 2, Anri Landman 3, Kenneth Carden 3
1

Centre for Complex Systems in Transition at Stellenbosch University, Stellenbosch, South Africa
Graduate School of Business at the University of Cape Town, Cape Town, South Africa
3
Southern Africa Food Lab, Stellenbosch, South Africa
2

The Southern Africa Food Lab maintains that systemic change in the food system can become
possible by bringing together a microcosm of key and influential actors in that system, in a spirit
of dialogue, to deepen their understandingand to generate a new and more collective
understanding and their role in it. The Food Lab contends that the new relationships and new
appreciation of perspectives can create new possibilities for change that were not visible, or
possible, before. A collective design approach, predicated on a willingness to try out new ideas
and learn together, to discard what does not work and to refine what looks promising, ensures
that new ideas emerge and can potentially be translated into concrete action. The Food Lab
enacts this theory of change by following Theory U, a methodology for addressing highly
complex challenges developed in the 1960s, and popularised more recently by Otto Scharmer
and Peter Senge, amongst others. This approach has been adopted and further refined by the
Food Lab in practice, as it is necessary to work more deliberately on the “realising” at “right of
the U”, to shift away from learning about the food system through dialogue to emphasising the
action of testing or experimenting with various innovations. Leaving the process with fledgling
innovations without nurturing them has proven to be of limited effect, thus leading to the Food
Lab holding these processes, as they are refined, but also empowering and connecting partners
during this process as part of an exit strategy. For innovation to take root, more emphasis has to
be placed on nurturing innovation, essentially a larger and longer process, beyond the sensing
and presencing. While proving to be beneficial, the process has no clearly defined outputs
upfront, which requires a high level of trust.

Contributed session oral presentation:

Investigating scenario planning as a tool for exploring solutions to complex socialecological problems
Samuel Poskitt 1, 2, Kerry Waylen 2, Andrew Ainslie 1
1
2

University of Reading, Reading, United Kingdom
James Hutton Institute, Aberdeen, United Kingdom

Scenario planning (SP) – imagining plausible, alternative futures - has received much attention
as a tool for exploring solutions to complex social-ecological problems. However, the benefits
it may have are poorly understood. In this paper, I investigate the benefits SP may have for
encouraging socio-ecological transformations to sustainability. I present the results of a review
of 31 cases, sampled from peer-reviewed, academic literature, where SP was used to help
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confront complex social-ecological problems. I conducted a thematic analysis on the cases to
explore the benefits they expected and reported. All 31 cases expected imagining alternative
futures in a structured way to help manage complexity and uncertainty in social-ecological
problems. SP was commonly used in a participatory way, and to encourage knowledge-sharing
between different stakeholders. Benefits both expected and reported were: (i) enabling
processes of learning, and (ii) developing equitable and sustainable strategies for confronting
social-ecological problems. However, there was generally a lack of concrete or specific
evidence for the impacts of SP for confronting social-ecological problems. SP may be of most
use as a learning tool, through encouraging participation and knowledge-sharing, but the cases
provide little convincing detail about how, when, or by whom learning occurs in SP. I conclude
that scenario planning may assist sustainability transformations as a tool for learning. However,
more rigorous thinking is needed about what to expect and how to evaluate SP as a learning
tool, specifically how, when and by whom learning occurs. I propose a framework for
evaluating learning in SP, grounded in learning theories. I suggest learning occurs through
interactions between people with expertise in different fields, and is coproduced with the social
context of specific SP processes. Learning in SP may therefore reflect the extent to which
different participants consider SP processes to be credible, salient and legitimate.

Contributed session oral presentation:

Transdisciplinary research as transformative space making: Co-productive
capacities and the redistribution of transformative agency for pro-poor adaptive
governance of environment and health issues in urbanising India.
Fiona Marshall 1, Ritu Priya 2, Jonathan Dolley 1
1
2

University of Sussex, Brighton, United Kingdom
Jawaharlal Nehru University, New Delhi, India

In this paper we consider how transdisciplinary research can contribute towards transformations
in knowledge systems that will ultimately support pro-poor adaptive governance of emergent
environmental challenges in urbanising south Asia. We are particularly concerned with the
skills and capabilities that are required for transformative potential to develop from
transdisciplinary research in highly contested and politically charged contexts, in which there
are a fast paced dominant trajectory of exclusionary transformation. We view this emancipatory
transformative potential as emerging from a redistribution of transformative agency; to
rebalance the increasing co-option of environmental agendas by powerful elites, and to create
possibilities for other actors (with subaltern knowledges) to make a difference. We examine,
through multiple case studies in India, how transdisciplinary teams can work to collaboratively
produce new knowledge, whilst actively rebalancing formal and informal knowledges of socialecological systems. We also consider how alliances to promote receptivity to such knowledge
in decision making processes across scales are built, along with the readiness to take advantage
of specific windows of opportunities for change. The politics of alliance building for
sustainability, is central to the success of such initiatives but is under reported and theorised,
and becomes a central consideration in terms of the skills and capacities required. We draw
upon Wyborns (2015) work on co-production, along with Westley et als (2013) paper on
transformative agency in SES. In doing so we bring in an emphasis on; the politics of alliance
building and ‘transformative space making’ in transdisciplinary research teams, the
redistribution of transformative agency, and mechanisms for sustainability transformations in
rapidly urbanising contexts in the global south which build upon experiential embedded local
knowledges.
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Contributed session oral presentation:

Transformative spaces for rethinking and redirecting agricultural system
trajectories in Argentina: an application of the idea of T-Labs.
Anabel Marín 1, 2, Patrick van Zwanenberg 1, 2, Almendra Cremaschi 1, 2
1
2

CONICET, Buenos Aires, Argentina
CENIT, Buenos Aires, Argentina

A key recent development in Argentinean agriculture attempts to enclose seed systems, via a
highly contested legislative proposal designed to restrict the re-use of seeds by farmers and to
limit the ability of seed companies to use existing seed germplasm as a basis for the development
of new varieties. That proposal largely reflects the interests of multinational seed firms that
specialize in selling genetically engineered seed varieties, and licensing genetically engineered
seed traits to the domestic seed industry. In this paper we reflect on our experience facilitating
a transformation laboratory (T-Lab); a process of collaboration with different actors involved
in researching, producing, using and regulating seeds that aims to co-design a social innovation
that could help address the long term sustainability challenges of restricting the free circulation
of seed related knowledge and artifacts. We discuss the design, conduct, and outputs of the TLab process. We argue that it constitutes a transformative space, rather than just a site for multistakeholder dialogue, for two reasons. First, the process sought to engage and work with actors
holding very different ideas about desired agricultural futures, and the sustainability challenges
of stricter property rights over seed systems, and this process diminished the ‘cognitive lockin’ that characterizes debate on the issue. Second, we sought to identify, deliberate on, and to
eventually design a substantive social innovation, in this case a proposal to develop a ‘protected
commons’ for seeds. Furthermore, that innovation has two important characteristics. It
facilitates ‘bridging’ or an accommodation between competing perspectives on desired
agricultural futures, prompting actors to appreciate their interests in different ways, and it has
‘Trojan horse’ characteristics insofar as it is not in itself disruptive (e.g. it can function in
parallel with existing seed property rights) but it has the potential to support a more radical
redirecting of agricultural systems.

Contributed session oral presentation:

Creating space for building transformative capacities: examining the impacts of a
Global Fellowship program on Social Innovation
Per Olsson 2, Warren Nilsson 3, Loretta Rose 3, Michele-Lee Moore 1
1

University of Victoria and Stockholm Resilience Centre, Stockholm, Sweden
Stockholm Resilience Centre, Stockholm, Sweden
3
Bertha Centre, Graduate School of Business, University of Cape Town, Cape Town, South Africa
2

Transformative capacities are identified as distinct from adaptive capacities (Marshall et al.
2012, and yet, little is known about what these capacities entail, and whether you can
intentionally build them within a system. In order to experiment with building these capacities,
a group of scholars embarked on an initiative to design and deliver a Global Fellowship program
on social innovation that was based on resilience and complexity thinking. The program was
designed to strengthen transformative agency by enabling individuals to: 1) see complexity
dynamics and their own position and agency within the system, 2) better engage with diversity
instead of viewing it as conflict or as a block to transformation, 3) understand the socialecological relationships relevant to their problem domains, and 4) support the development of
cultures of resilience and innovation within their organizations and networks to both enhance
system intelligence and the ability to navigate different opportunity contexts. Three cohorts
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have completed the program, and preliminary results are beginning to reveal the impacts of the
four pillars of the program. Findings demonstrate that Fellows work to enhance institutional
intelligence by fostering diversity, dialogue, and experiential surfacing using specific concepts
and tools introduced during the program, although there is variation in the approaches. Data
also show that the program served as a transformative space - Fellows entered the program
seeking an expanded network, but left describing how the fellowship served as a safe space to
test out different mindsets and to practice certain skills. The space allowed the Fellows to
discover how to be themselves in their work as they navigated emergence, rather than simply
being captive to the dynamics of complex systems. But the results remain mixed on whether
these capacities are sufficient to support entirely transformative systems change. Given the
long-term nature of systems change though, research will need to continue to better understand
the impact.

Contributed session oral presentation:

Re-imaging the future: A method with which to generate visions of a Good
Anthropocene in southern Africa
Tanja Hichert 1, Laura Pereira 2, Oonsie Biggs 2, Rika Preiser 2, Maike Hamann 2
1
2

Hichert & Associates, Somerset West, South Africa
Stellenbosch University, Centre for Complex Systems in Transition, Stellenbosch, South Africa

The Anthropocene is the new geological epoch in which humanity has become a dominant
global force reshaping the geological, biological and atmospheric dynamics of Earth. In the
Anthropocene, we, especially those of us in southern Africa, face new and diverse challenges,
such as increasing disconnect between people and nature, widening inequalities, and potential
planetary tipping points. Transformation requires us to re-imagine the future. One way of doing
so is to produce vivid, bold, hopeful visions and stories of a sustainable, equitable southern
Africa that can inspire us to move toward the values and ideals of a Good Anthropocene, and
start ‘making’ those Good Anthropocenes in southern Africa. In other words; using the future
to change the present, to change the future. This transformative space requires new methods and
approaches that are able to deal with the complexity, differentness and immensity of the
Anthropocene. This presentation demonstrates one such method, which an adaptation of the
Mānoa approach for generating scenarios combined with the Three Horizons Framework. This
‘Mānoa mash-up’ method was deployed in Cape Town in November 2016, with a carefully
selected group of 23 key thinkers, artists, scientists and change-makers who convened to
produce visions of a Good Anthropcene in southern Africa from the “Seeds of Good
Anthropocenes” initiative (https://goodanthropocenes.net). The presentation critically discusses
the Mānoa mashup method and provides useful features of the initiative such as: - Enabling
interactive engagement about radically different futures from radically different perspectives. Facilitation of transdisciplinary futures literacy. - Outputs that embody systemic change,
transformation and complex systems futures. - A tool with which to generate vivid, bold,
hopeful stories to help navigate the Anthropocene challenges.

Wednesday, 23 August - Room 24/25 (70) - 09:00 - 10:30
Working with multiple knowledge systems to build resilience
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Maria Tengö, Rosemary Hill
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The session will evaluate how and whether connecting indigenous, local, practitioner, policy and
other actors' knowledge systems together with scientific knowledge systems contributes to
building resilience. Specifically, participants will present and evaluate case studies, methods and
theories that provide evidence or contra-indications for how working with multiple knowledge
systems can: (1) maintain diversity and redundancy; (2) manage connectivity; (3) manage slow
variables and feedbacks; (4) foster complex adaptive systems thinking; (5) encourage learning;
(6) broaden participation; and (7) promote polycentric governance. In addition to the presenters,
Leah Talbot, CSIRO, will join as a discussant.
Contributed session oral presentation:

Community mobilization to protect landscapes and livelihoods in Kenya’s
Nyandarwa forest: Unpacking the resilience of indigenous knowledge systems
Gloria Kendi Borona
University of British Columbia, Vancouver, Kenya

The Nyandarwa forest is one of the key five forested ecosystems (known as water towers) in
Kenya. It is surrounded by the Agikuyu people on whose traditional territory it seats. This
protected area was created in the colonial period and comprises of a national park, and forest
reserve. Its creation marked the beginning of Agikuyu dislocation from their landscape. This
began what has been an antagonistic relationship between government authorities (from the
colonial period through to the post-independence period). For instance, there was a full-blown
crisis in forest governance in Kenya in the 1990s. This was manifested through severe
encroachment into forests through a variety of activities (timber harvesting, cultivation,
charcoal burning, marijuana cultivation), some of which were sanctioned by the government of
the day. This paper seeks to demonstrate how this encroachment impacted the livelihoods of
forest-adjacent communities and how these communities responded. The paper will highlight
and demonstrate community agency in as seen through their self-mobilization to protect the
landscape and livelihoods as anchored on their indigenous knowledge systems. The survival of
these knowledge systems and their use to respond to real challenges at the community level in
contemporary times, speaks of their resilience and the associated human agency in ecological
restoration. The author will seek to show how mobilization is infused with a strategy to reclaim
the land and position the Agikuyu back on their landscape and how other actors such as the
Green Belt Movement partnered with the community towards protecting the forest. People are
a critical ingredient in ensuring sustainable resource use especially in places such as this forest,
where surrounding communities depend on forests for their direct livelihood needs. Thus, the
author will make a case for honest dialogue and engagement with communities, as a critical
ingredient protection of forests, arguably one of the world’s most threatened resources.

Contributed session oral presentation:

Collaborating with multiple knowledge holders to build social-ecological system
health: innovations from northern Australia.
Beau Austin 1, 2, Otto Bulmaniya Campion 3, Cathy Robinson 1, 2
1

Commonwealth Scientific & Industrial Research Organisation (CSIRO), Darwin, Australia
Charles Darwin University, Darwin, Australia
3
Balngarra Clan, Malnyangarnak, Australia
2

Collaborations between Indigenous peoples and scientists are complicated, involving multiple
knowledges and often multiple ways of being. However, working with and between Indigenous
peoples, local communities, scientists and practitioners presents pathways for dealing with
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complex social-ecological system challenges. Here we present some innovative approaches to
transdisciplinarity that have been critical to collaborative partnerships to enhance socialecological resilience of Indigenous peoples through the mobilisation and cross-fertilisation of
multiple knowledges. We draw on two case-studies from experience working with Indigenous
groups in northern Australia to create multiple evidence-based governance initiatives to design
and deliver innovative Indigenous land and sea management enterprises and partnerships. It will
be argued that these bottom-up initiatives illustrate how and why the rights and knowledges of
Indigenous peoples drive power relations and pathways Indigenous communities use to ‘look
after’ the resilience of their cultural-social-ecological system (Country) in appropriate and
contemporary ways. Indigenous knowledge holders have been crucial to the identification of
transdisciplinary pathways for collaboration that cross (or span) epistemic and ontologic
boundaries (or divides). Ethical and polycentric knowledge partnerships are fundamental to the
on-going management of risks currently associated with Indigenous peoples’ and their lands
and seas.

Contributed session oral presentation:

Experiences from revival and mobilization of indigenous and local knowledge and
practices by piloting a Multiple Evidence Base approach
Pernilla Malmer
Stockholm Resilience Centre, Stockholm, Sweden

Despite increased recognition of the value of indigenous and local knowledge and practices for
biodiversity management and governance, connecting across knowledge systems in ways that
are equal, transparent, legitimate and useful for all actors involved remains in many ways a
challenge. The Multiple Evidence Base (MEB) approach envisions a way forward for diverse
knowledge systems to contribute on equal level in assessments such as the Intergovernmental
Panel on Biodiversity and Ecosystem Services (IPBES). A MEB approach sees indigenous,
local and scientific knowledge systems as different manifestations of valid and useful
knowledge systems that generate complementary evidence for sustainable use of biodiversity.
MEB has been piloted as part of a collaborative partnership between SwedBio at Stockholm
Resilience Centre and indigenous organizations in Philippines, Thailand, Kenya, Ethiopia and
Panama. In the piloting, community research has been initiated and conducted by the
communities themselves, based on their own needs and priorities. A number of insights have
emerged across the five piloting projects. One is the importance and role of mobilizing
knowledge before engaging with other knowledge systems. The communities engaged in
methods and approaches to mobilizing knowledge that were well suited to the local context and
engaged with multiple facets of knowledge, including cultural and spiritual dimensions. How
knowledge was mobilized was an important part of building confidence for interactions with
other knowledge systems, including authorities. Another insight is the relevance for coproduction of knowledge across knowledge systems to connect with interests and needs of all
actors involved, including at the local level. For all the communities, mobilization of knowledge
was part of securing territory, authority and rights to govern their ecosystems in a sustainable
way. In all the piloting communities, the outcomes were well received by local and regional
authorities and collaboration has improved.

Contributed session oral presentation:

Participatory mapping and social ecological resilience
Million Belay Ali
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Stockholm Resilience Center, Stockholm, Sweden

The paper will be about the role of participatory mapping in facilitating learning, agency and
change in the context of biocultural diversity and resilience. The paper tries to provide in-depth
insight into how participatory mapping methodologies may ‘work in the world’, in contexts
where environmental degradation, cultural erosion and poverty are increasing. The paper will
focus on the research done in Ethiopia which tried to investigate the learning and change that
emerged in and through participatory mapping in the context of biocultural diversity and
resilience. It did this through examining the learning emerging from three participatory mapping
practices (Participatory 3 Dimensional Modelling, sketch mapping and eco-cultural calendars)
using two case study sites, located in the Bale Mountains and the Foata Mountains in Ethiopia,
and honing in on in-depth reflective processes in two community contexts located within the
broader case study sites, namely Horo Soba, Dinsho wereda in Bale; and Telecho, in Wolmera
wereda, in the Foata Mountain complex. It will try to demonstrate how participatory mapping
has managed to mobilize knowledge related to biocultural diversity, facilitated the acquisition
of knowledge and helped members of the community to engage in meaning making activities
relevant to their biocultural landscape and renegotiate their identity within the wider community
context. It has also shown that dissonance, as it has been facilitate by mapping, is an important
dynamic in the learning process; and that participatory mapping cannot, by itself mobilise
significant structural change, at least in the short term. It has also shown, however, that learning
and the desire for change can emerge from participatory mapping processes, and that this can
be utilized to adapt to the changing socio-ecological environments, potentially contributing to
longer term resilience of social-ecological systems.

Contributed session oral presentation:

Reflecting on multi-level governance from the experience of rights-based
community conservation
Marina Apgar 1, Simone Lovera 2, 3
1

Institute of Development Studies, Brighton, United Kingdom
Global Forest Coalition, Asuncion, Paraguay
3
Centre for Sustainable Development Studies, Amsterdam Institute for Social Science Research,
Amsterdam, Netherlands
2

There is growing recognition of the need for global biosphere stewardship to address
environmental crises like climate change and biodiversity loss. Scholarship and practice over
several decades has highlighted the role that community conservation initiatives play in
enhancing resilience at the local level through more sustainable, biocultural approaches,
contributing to both climate change mitigation and adaptation. Multi-level and interactional
governance models are proposed as vehicles to link such local conservation initiatives to
regional, national and international environmental governance regimes. Yet multi-level
governance models tend to emphasise the global linking down through the national to the local
and may be blind to power imbalances between local rightsholders and global stakeholders.
There is significant risk, therefore, that if land is governed to serve primarily global objectives,
the rights and interests of local rightsholders related to those lands become marginalised. This
is particularly problematic in the forest and agriculture sector, as the rightsholders that depend
most on forests and sustainable agriculture tend to be politically and economically marginalised
groups like Indigenous Peoples, women and smallholder farmers. These marginalized groups
often do not have a place at the global negotiating table, and their experiences remain hidden,
perpetuating the failure of States to prioritize the formal and customary land tenure rights of
those that depend most directly on it for their livelihoods. In this paper we analyse the tensions

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
that arise in multi-scale governance proposals within the climate regime from the experience of
supporting bottom-up and rights-based governance approaches. We explore tools such as
participatory community conservation resilience assessments, indigenous and local conserved
territories and areas (ICCAs), and multi-actor dialogues within global negotiating processes and
share learning and recommendations on how to build rights-based and inclusive multi-level
environmental stewardship.

Wednesday, 23 August - Room 31 (26) - 09:00 - 10:30
Complexity Leadership Theory, Panarchy & Resilience: an embodiment
workshop
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Alan Bush
This session will use movement techniques, dialogue and reflection to do three things. The
session will introduce participants to Complexity Leadership Theory (CLT), explore how CLT
it might generate resilience through panarchy in various contexts, reflect and interpret their own
experiences from a CLT perspective, and help participants develop an embodied understanding
of how they might perceive and employ CLT in their contexts of work.

Wednesday, 23 August - Room 33 (30) - 09:00 - 10:30
Visualizing Futures using Indigenous Knowledge Systems: Part 2
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Erica Smithwick
Embracing the intersection of Western and Indigenous Knowledge Systems can provide new
insights for addressing global sustainability challenges, but new approaches are needed to bridge
these ways of knowing and to transform this collective knowledge into action. In this session we
bring together perspectives in science and knowledge that span both ends of this spectrum. We
ask: (1) how does the scope and scale of indigenous perspectives of sustainability, and planning
approaches toward sustainable systems, enhance collective knowledge about socio-ecological
systems and sustainability? And (2) how can novel approaches in quantitative and qualitative
sciences (e.g., values, visualization, cognition, livelihood practices, and robust decision making)
deepen the intersections among knowledge systems?
Contributed session oral presentation:

Decision Making in the Face of Deeply Uncertain Threshold Responses
Jan Kwakkel 1, Caitlin Spence 2, Klaus Keller 2, 3, 4
1

Faculty of Technology, Policy and Management, Delft University of Technology, Delft, Netherlands
Earth and Environmental Systems Institute, The Pennsylvania State University, State College, United
States
2
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3
4

Department of Geosciences, The Pennsylvania State University, State College, United States
Department of Engineering and Public Policy, Carnegie Mellon University, Pittsburgh, United States

Managing climate risks requires navigating high-dimensional trade-offs in the face of deep
uncertainties and potential threshold responses. Decision support tools can help stakeholders
and decision-makers with this navigation task. However, implementing and understanding
decision support approaches can be challenging. This is further acerbated by the wide variety
of approaches that have been put forward for supporting decision making under deep
uncertainty in recent years. Here we present a guide to decision support approach that combines
Many Objective Robust Decision Making with Dynamic Adaptive Policy Pathways, using open
source software. Using a stylized environmental management problem as a didactic example,
we illustrate how to (i) identify and quantify key vulnerabilities and their drivers, (ii) iteratively
design robust adaptation pathways, and (iii) navigate trade-offs among objectives under deep
uncertainty. We then show how this combined approach can inform real-world decisions, such
as the design of local flood risk management strategies.

Contributed session oral presentation:

Decision Making for Robust Forest Management under Deep Uncertainties
Naomi Radke
Chair of Forestry Economics and Forest Planning, University of Freiburg, Freiburg, Germany

Due to its low flexibility and long planning horizons, strategic forest management decisions are
made under various uncertainties. Uncertainty about climate change and its effects on the forest
ecosystem plays an increasing role in strategic forest management. This requires decision
support approaches that adequately take uncertainties into account and provide visual support
in an intuitive and informative way to the decision makers. Multi-Objective Robust Decision
Making (MORDM) is a decision support tool that helps to evaluate the robustness of decisions
under deep uncertainty with interactive visual analytics. Until now, its application focused on
the water management context but due to the multi-objective, long-range and inflexible
character of forest management, I see a great potential in this field. I am presenting the
application of MORDM to a strategic forest management decision problem. I combine this
decision framework with an empirical climate-sensitive forest growth and yield model which
has been specifically designed for the application in decision making under climate change
uncertainty. The decision problem regards the thinning intensity of an even-aged beech stand
in South-West Germany facing i) a deeply uncertain climate change and ii) multiple objectives
over its decision period. The robustness of the current thinning strategy is evaluated against
newly generated alternatives. Also, the impact of climate change uncertainty on the
performance of a thinning strategy versus other model parametric uncertainties is analyzed to
get an impression on the importance of considering climate change compared to other
uncertainties in this decision problem. Using MORDM’s visualization options, trade-offs
between thinning strategies under uncertainties are analyzed as well as their individual
robustness and the importance of different uncertainties. I will demonstrate the support these
visualizations can provide to decision makers using the forest management example above.

Contributed session oral presentation:

USA Tribal Visualizing Futures using Indigenous Knowledge Systems for Climate
Change Adaptation
Ann Marie Chischilly
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erica.smithwick@gmail.com, University Park, United States

The Institute for Tribal Environmental Professionals (ITEP) at Northern Arizona University
(NAU) serves all 586 tribes in the US with environmental training, technical assistance and
environmental policy. ITEP's Climate Change Program is working with tribes in developing
their Climate Change Adaptation Plans. A reoccurring issue is the inability to visualize
environmental changes that models have demonstrated. The "Visualizing Futures using
Indigenous Knowledge Systems" Tool (Tool) would be an excellent resource to assist the tribes.
The Tool would allow tribes in the training courses to develop their own Visualizations and use
it to assist with their planning. Allowing the tribal community members and leadership "to see"
what would likely be a possibility in the next 10-20 years, would likely allow them to engage
more and plan accurately. One example of using this Tool would be for my own Navajo Nation
which is the largest land base (reservation) in the US, approximately 27,500 square miles. Due
to the severe drought and land uses, several sand dunes cover close to 1/3 of the entire
reservation. It is predicted that the sand dune will gradually continue to cover half of the
reservation within the next 10 years. Having the Tool to explain to the community
members/leadership would potentially change people's use of the land and develop new policies
to protect and mitigate the sand dune migration. The US official report about climate change,
“National Climate Assessment” (NCA) states that tribes in the US are disproportionately
impacted by climate change than any other people groups due to their subsistence way of life.
This Tool would be a useful resource to assist the tribes that desperately need to convey to
community members, leadership both tribal and nationally, the importance of their plight to
adapt to climate change.

Contributed session oral presentation:

Visualizing spatial resilience under climate change
Melissa Lucash, Robert Scheller
Portland State University, Portand, United States

Western and Indigenous communities alike must increasingly consider how climate change will
alter the resilience and sustainability of their forests and use this information to guide their
decision-making. We used a state-of-the-art forest landscape model (LANDIS-II) in
conjunction with LandViz, a new web-based visualization tool, to project how climate change
will affect spatial patterns of resilience to disturbances (i.e. wind, insects and fire) in northcentral Minnesota, USA. We also explored management options for maximizing resiliency (i.e.
current practices, maximizing economic returns, maximizing carbon storage and climate change
adaptation). Resilience (defined as the degree to which biomass and species composition on
severely disturbed sites (>70% biomass reduction) returned to the pre-disturbance state) was
significantly lower under climate change, though there was wide variation among climate
change scenarios. We found that three of the harvest scenarios had similar resilience; only the
adaption scenario had consistently higher resilience under climate change. Spatial patterns of
resilience were contingent on whether lands were actively managed, but did not differ by
ownership (e.g. tribal, federal, state, private). Our results demonstrate that resilience may be
lower under climate change, and only a substantial shift in simulated forest practices was
successful in promoting resilience in central MN. When visualized by forest communities using
LandViz, results like these from forest simulation models can help bracket the range of possible
outcomes from changes in climate and disturbance regimes, help guide future management
decisions and facilitate discussions about climate change across Western and Indigenous
communities.
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Contributed session oral presentation:

Dreaming about the future: integrating traditional and technological
visualizations about forest futures
Erica Smithwick 1, Christopher Caldwell 2, Alexander Klippel 1, Robert Scheller 3, Nancy Tuana 1,
Rebecca Bird 1, Klaus Keller 1, Melissa Lucash 3
1

The Pennsylvania State University, University Park, United States
Sustainable Development Institute, College of Menominee Nation, Keshena, United States
3
Portland State University, Portland, United States
2

Resilient forest systems increasingly depend on management decisions that sustain human wellbeing and embrace ecological change. However, because of continuous internal and external
changes, there are often tradeoffs among management goals, and uncertainty in projected (or
desired) outcomes, making it difficult to sustain resilient forest systems. Here, we describe a
new approach that is focused on visualization as a means of unraveling divergent value and
belief structures about natural systems as a means of conveying change. We understand
visualization to be both a technological tool, as well as a means to bridge traditional (customary)
and Western (euro-American) knowledge systems. We posit that qualitative and quantitative
data (interviews, focus groups, observations of cultural practice, ecological models, climate
scenarios, and decision analytics) can be effectively bundled into virtual reality representations
of forest condition that aid decision-making and that also assist with deep understanding of
coupled-natural human system dynamics. Working with the Menominee, a Tribal Nation,
located in northern Wisconsin, USA, we will examine how immersive experience in virtual
reality can be used to access and quantify human values about future forest outcomes. We also
plan to use ecological models to forecast change under alternative climate and management
scenarios. Ultimately, our decision-analytics approach will facilitate a quantitative analysis of
trade-offs across a suite of sustainability metrics, allowing us to test the performance of
alternative forest management strategies under uncertain forest conditions and which reflect
competing cultural, ecological, and economic values. Collectively, with visualization as both a
means of understanding and communicating values, knowledge, uncertainties, and trade-offs in
human well-being and ecological change, our project presents a new way of operationalizing
resilient systems.

Contributed session oral presentation:

Collaborative Development of Context-Specific Climate Data Products for
Decision Support
Robert Nicholas 1, Klaus Keller 1, 2, Nancy Tuana 3
1

Earth and Environmental Systems Institute, The Pennsylvania State University, University Park,
United States
2
Department of Geosciences, The Pennsylvania State University, University Park, United States
3
Department of Philosophy, The Pennsylvania State University, University Park, United States

In recent years, a substantial number of new climate datasets have been developed, nominally
targeted for use by planners, managers, and policymakers who wish to take climate change into
account for local or regional decisionmaking. In reality, there are often substantial technical and
human barriers to the effective use of such datasets. At the same time, existing datasets may not
be appropriate for a given climate change impact, adaptation, or decision application. Here, we
describe an alternate strategy for the co-production of context-specific climate data products
through a collaborative and iterative process of shared discovery and analysis involving climate
scientists, stakeholders, and decision analysts. Examples of this approach are highlighted and
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we suggest how this process has the capacity to lead to better decisionmaking, better science,
and greater buy-in from the relevant stakeholders.

Contributed session oral presentation:

Immersive Technologies for Decision-Making and Resilience
Alexander Klippel, Jiawei Huang, Jan Oliver Wallgrun, Jiayan Zhao, Mark Simpson
The Pennsylvania State University Department of Geography ChoroPhronesis, University Park,
United States

Immersive virtual reality technologies (here referred to as iVR and meant to include virtual,
augmented, and mixed reality approaches) are revolutionizing how communication and
decision-making about our changing planet is realized. Instead of interacting with data on a 2D
desktop screen or on maps, researchers, decision makers, and the public are now in a position
to immerse themselves in virtual scenarios where environmental changes of past, future, or
present states are represented in intuitive, immersive, and flexible ways. While previous decades
have seen a glimpse of the potential of iVR in high-end academic and industry labs, immersive
technologies have finally entered mainstream with the advent of products such as the Oculus
Rift, HTC Vive, and Google Daydream to name just a few. With the ready availability of
massive amounts of environmental data and efficient 3D modelling technologies, realistic
immersive scenarios are easier to create than ever before, which enables enables this new way
of environmental communication and decision making. The combination of iVR and automated
3D modeling (e.g., procedural rules) allows for models of real-world places to be integrated
within immersive experiences. The input data for such experiences can come from a variety of
sources such as ecological models (e.g., LANDIS), sensed information (e.g., LiDAR), or geodatabases (e.g., Open Street Map). We are indeed in a position to meet Sheppard’s (2015)
challenge to make environmental changes (e.g., results of climate change) local, visible, and
connected and ground communication and decision making in an experiential landscape. Our
contribution will showcase a range of immersive technologies and workflows including
connecting ecological models to immersive 3D models of natural environments to visualize
future states, the design of mobile apps for understanding environments in-situ -- where the
change happens, and the use of 360° imagery and video for high-quality iVR experiences with
low hardware requirements, and a discussion about future developments in iVR and 3D
modeling.

Wednesday, 23 August - Room 34 (30) - 09:00 - 10:30
Comprehensive Blue Wealth – a new approach for sustainable oceans
Contributed session - Social-ecological transformations for sustainability
Chair/s: Thorsten Blenckner
The provision of ecosystem goods and services from the marine systems critically depends on
the state of the marine environment. The pressure on marine systems is expected to increase, due
to changing climatic and economic conditions. The Comprehensive Blue Wealth (CBW) is a
concept that allows assessing indirect values and trade-offs between alternative uses of sea-space
in a holistic and dynamic manner. This session uses novel interactive methods to explore how
the CBW framework can be used to quantify the total contribution of the sea to human wellbeing under changing environmental and socio-economic conditions.
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Contributed session oral presentation:

Ecosystem Based Management and the Wealth of Ecosystems
Eli Fenichel 1, Seong Do Yun 1, Barbara Hutniczak 2, Joshua Abbott 3
1

Yale University, New Haven, CT, United States
NOAA National Marine Fisheries Service, Silver Spring, MD, United States
3
Arizona State University, Tempe, AZ, United States
2

We merge inclusive wealth accounting theory with ecosystem based management (EBM) to
address two challenges in the science of sustainable management of ecosystems. First, we
generalize natural capital theory to approximate realized shadow prices (accounting prices) for
the multiple interacting natural capital stocks (species) comprising ecosystems. This enables
ecosystem components to be better included in inclusive wealth sustainability measures. We
show that ecosystems are best thought of as portfolios of assets, where the portfolio’s
performance depends on the performance of the underlying assets, including their interactions.
Second, the wealth held in the ecosystem provides an attractive headline index for EBM
regardless of whether ecosystem wealth is ultimately included in a broader wealth index. We
apply our approach to the Baltic Sea ecosystem, focusing on the interacting community of three
commercially important fish species; cod, herring and sprat. Our results incorporate supporting
services embodied in the shadow price of a species through its trophic interactions. Prey fish
have greater shadow prices than would be expected based on market value and predatory fish
have lower shadow prices than expected based on market value. This is because correctly
measured shadow prices reflect limits to substitution. We project that the Baltic Sea fishery
ecosystem will yield increasing stores of wealth over the next 50 years, under the EBM-inspired
multispecies maximum sustainable yield management slated to start in 2017, while continuing
the current management will likely result in declining wealth.

Contributed session oral presentation:

Resilient Blue Wealth of Western Baltic fisheries
Martin Quaas, Jörn Schmidt, Rudi Voss
Kiel University, Kiel, Germany

Ecosystem-based management needs to be informed about how alternative options directly and
indirectly affect human well-being. Trade-offs between social, ecological and economic
objectives need to be made explicit. To this end, sustainability economic theory has proposed
the concept of 'inclusive wealth' or 'comprehensive wealth' that measures the social value of all
relevant, and possibly interacting, natural and human-made capital stocks. Valuation of natural
capital is based on shadow prices that capture (i) value flows from the ecosystem goods and
services (ES) that the natural capital stocks supply, (ii) expectations about future flows of ES
values, depending on the dynamics of the social-ecological systems, and (iii) social objectives
with regard to the distribution of values across social, spatial, and temporal dimensions.
Especially for marine ecosystems, natural capital valuation is further complicated by the fact
that the relation between human use (e.g. fishing activity) and resource status (e.g. stock status)
can be non-linear. Complex feedback loops can lead to multiple steady states and potential
regime shifts. Such a regime shift, involving the ecological, economic, as well as social
dimension has been documented, for example, in the Baltic cod fishery. Here, we present a
theoretical framework to study how regime shifts in a marine social-ecological system affect
shadow prices of natural capital stocks, and thus natural 'Blue Wealth'. We show how potential
regime shifts affect shadow prices, and how shadow prices change as a tipping point is
approached. We illustrate and quantify results for the case of the Western Baltic fishery, where
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both natural (climatic) drivers and social, economic and ecological feedback processes may
trigger regime shifts. Our study demonstrates how a forward-looking natural capital valuation
can be used for management advice – as warning signal to avoid an unwanted regime shift, or
as guidepost on the way to an alternative, more favorable regime.

Contributed session oral presentation:

Realizing blue growth; Drivers, barriers and enabling environment
Brynhildur Davidsdottir
University of Iceland, Reykjavik, Iceland

Since the first international conference on environment and development held in Stockholm in
1972, the discourse has evolved from focusing on sustainable development to green growth and
now most recently to blue growth. Blue growth necessitates a different focus from the business
as usual policy in what concerns the fishing industry requiring enhanced research and
investment in new marine related activities with a small environmental footprint. Given this
change, the question emerges if the current policy environment is equipped to stimulate
increased research and investment efforts within commercial fisheries that enable the sector to
contribute to blue growth. In other words, are the expectations and beliefs of business in what
concerns blue growth compatible with the expectations and beliefs of policy makers who set
policies on blue growth? And if not, what is needed to bridge the gap? The paper first examines
the perceived challenges to the use of the blue growth concept to contribute to the resilience of
marine ecosystems. Then through semi-structured interviews, the paper reveals from the
perspective of industry: i) what the main barriers and perceived risks are to investing in blue
growth, ii) what the main drivers to investment in blue growth are, and iii) what the policy
environment needed to facilitate investment in blue growth is. Interviews are conducted with
fisheries and fishing industry in Iceland, Finland and Russia. The combined results then are
translated to policy implications for marine policy in the context of blue growth and the
resiliency of the marine ecosystems.

Wednesday, 23 August - Room 27 (60) - 09:00 - 09:40
Protected area resilience & sustainability: the importance of spatial
relationships in ecosystems service provision
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Alta De Vos
Protected Areas (PAs) don’t exist as the islands they have traditionally been managed as. They
interact with one another, with the landscape in which they are embedded, and with a range of
broader-scale patterns and processes. If we regard PAs as social-ecological systems, it is
important to understand the relevance of these interactions for ecosystem service provision and
the sustainability and resilience of PAs. In this session we will explore the ways in which spatial
connections, spatially structured interactions, and cross-scale processes affect ecosystem service
provision and discuss their relevance for protected area sustainability and resilience.
Contributed session oral presentation:

The identity and resilience of protected areas in the Anthropocene
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Graeme Cumming
James Cook University, Townsville, Australia

Protected areas are social-ecological systems. They exist only because society considers them
worthwhile. As nodes in both social and ecological networks, the social, ecological, and socialecological interactions and processes in which they participate cover a wide range of geographic
scales and different levels of organization. I will present a framework for thinking about
protected area resilience and argue that cross-scale and multi-scale interactions and processes
are critical for both their function and their resilience. In order to remain socially and politically
acceptable to society in the Anthropocene, protected areas may have to compromise between
ecological sustainability (which depends on the maintenance of biological diversity and
ecological functions and processes) and socioeconomic sustainability (which depends on human
values and the provision of ecosystem services and benefits to people). Management for
biodiversity is not necessarily the same as management for ecosystem service provision. To
illustrate this point I will use data on the reported species lists and experiences of amateurs and
professionals from 293 paired birding routes in 20 South African protected areas to demonstrate
that (1) although bird communities provide cultural services to birders, only about 27% of the
variance in birding experiences can be directly attributed to species diversity and activity levels;
and (2) birders appear to adjust their expectations and satisfaction levels according to location,
creating a constantly shifting baseline. Although cultural services fundamentally depend on
organisms, ~30% of benefits obtained by birders are determined by other factors: landscape
aesthetics, ease of access, weather, and interactions with other people. The multi-scale, socialecological nature of protected areas and the potential for tradeoffs between ecological and
socioeconomic values makes them challenging to manage for resilience. However, these factors
also suggest unexploited opportunities for building protected area resilience through better
management of their socioeconomic connections to surrounding communities and landscapes.
Contributed session oral presentation:

Promoting cultural ecosystem services from protected areas by embedding their
enabling conditions in management plans
Dirk Roux
South African National Parks, George, South Africa

Protected areas are increasingly under pressure to justify their existence, not only from an
ecological rationale but also from social and economic rationales. An ecosystem services
approach can help to contextualise the role of protected areas within their larger socialecological landscapes. However, the use of this approach in conservation strategies is rare and
in particular cultural ecosystem services are poorly integrated into management plans. This
paper draws on two case studies to reflect on the opportunities for promoting cultural ecosystem
services in protected areas: intellectual services and specifically scientific knowledge as
generated in Kruger National Park, South Africa, and adventure racing as a form of naturebased tourism in the Garden Route, South Africa. Results from these studies show that some
inherent characteristics contribute to realising the cultural ecosystem service potential of parks,
for example intact ecological processes, size and age of parks for intellectual services, and
relatively open-access protected landscapes, scenic views and sense of wilderness for adventure
tourism. Various ‘enabling conditions’ offered opportunities for promoting the mentioned
services. In Kruger, these included park-based researchers, logistical and technical support,
long-term experimental treatments with associated records, and receptive management. In turn,
opportunity for sharing the experience with friends and the reputation of the event and
organisers were key considerations for participants to enter the adventure race. Reciprocal
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relationships, with external research communities and an event management company
respectively, further aided service generation. Benefits from the respective cultural ecosystem
services manifested at different scales. Kruger-based research contributed to local management
decisions, national policy improvement, international training curricula and the global scientific
knowledge base. Social media and live online tracking converted the experiences of adventure
racers into virtual forms that were transmitted across the globe. Purposeful investment in
enabling conditions of cultural ecosystem services can contribute significantly to their
realisation in protected areas.

Contributed session oral presentation:

Measuring ecosystem services for the management of social-ecological protected
areas
Alta De Vos 1, Dirk Roux 2, 3, Graeme Cumming 4
1

Department of Environmental Science, Rhodes University, Grahamstown, South Africa
Scientific Services, South African National Parks, George, South Africa
3
Sustainability Research Unit, Nelson Mandela Metropolitan University, George, South Africa
4
ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, Australia
2

The ecosystem service concept has become the de facto tool for linking human and ecological
well-being in policy and ecosystem management. As such, it also represents a useful tool for
managing protected areas as social-ecological systems in the Anthropocene. Superficially, the
idea that maximising benefits from ecosystems to people can both facilitate increased human
well-being and preserve ecosystems seem to reconcile the conservation and development
agendas, and provide a strategy with which protected areas can justify their continued existence.
In reality, however, there are many challenges to operationalizing the ecosystem service concept
in the management of protected areas. A key consideration, in this context, is that managing for
maximised ecosystem services requires practitioners to assess the prevalence of these ecosystem
services and the benefits that they provide. Here, I discuss themes that have emerged as key
considerations in the assessment of ecosystem services of protected areas. These themes relate
to the notion that access to ecosystem services are often restricted, or unequal between
beneficiaries, that people value nature in a relational, rather than a pure intrinsic or instrumental
fashion, that ecosystem service benefits are not received or produced in isolation, that they are
received and impacted upon at multiple scales, that some ecosystem services are more difficult
to assess than others, and that ecosystem services are not static across time and space. Drawing
on case studies from southern Africa and elsewhere, I highlight innovative examples of how
practitioners and researchers have approached these challenges to assessing ecosystem services
and their derived benefits. Whilst measuring ecosystem services from protected areas are likely
to remain challenging for the foreseeable future, these examples highlight that it is possible to
operationalise the ecosystem service concept to aid the management of protected areas as the
social-ecological systems that they are.

Wednesday, 23 August - Room 35/36 (72) - 09:00 - 10:30
Social-Ecological network analysis: current and future research frontiers
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Jacopo Baggio
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In the last decade, social network analysis has been used extensively to try to understand natural
resource governance and more generally, social-ecological systems. However, although many
important insights have been made, progress has been more limited in linking different patterns
of interdependencies between and within the social and the ecological realms to tangible social
and ecological outcomes. Recently, in the broader field of network science, an increased focus
of network-of-networks have made such analyses feasible. In this session we will discuss and
elaborate these recent developments, and how these could be used in advancing the research
frontier.
Contributed session oral presentation:

Integrating network analysis with hierarchy theory: introducing the heterarchy
Graeme Cumming
James Cook University, Townsville, Australia

Network analysis has made rapid strides in recent years, but its development as an analytical
tool remains constrained by its lack of integration with other methods and approaches. In
particular, hierarchies and hierarchy theory are poorly integrated into network analysis. Most
social-ecological systems have some networked elements, but not all are solely networks.
Similarly, research in a wide range of disciplines indicates that hierarchical organisation is not
present, or at least not dominant, in all social-ecological systems; that hierarchical models or
ways of doing business are not always either desirable or effective; and that the concept of the
hierarchy is useful but not sufficient to capture the system architecture of real-world complex
systems. These two incomplete perspectives can be unified into a single framework by viewing
social-ecological systems as heterarchies, which may exhibit many different kinds of
connection along vertical and lateral axes (‘flat versus hierarchical’ and ‘individual versus
networked’). This framework suggests four basic types of heterarchy, which I describe as
reticulated, polycentric, pyramidal, and individualistic. Each has different implications for
social-ecological system functioning and resilience (as I will briefly explain in this speed talk).
Systems may also shift predictably and abruptly between architectures as they grow, for
example as resources become fragmented or societies develop trade links. Heterarchies suggest
new ways of contextualising and generalising from case studies and new methods for analysing
complex structure–function relations.

Contributed session oral presentation:

Terminological convergence in the analysis of social ecological networks
Ramiro Berardo
School of Environment and Natural Resources, Columbus, United States

The last decade has seen steady scholarly progress in understanding the links between human
and non-human components of social-ecological systems. Network scholars in particular have
been at the forefront of this progress because they have explicitly mapped these connections
and illustrated ways in which social network analytic techniques can be used to carefully
examine both the resilience of social-ecological systems and the sustainability of common-pool
resources in these systems. Yet important limitations remain. Perhaps one of the most noticeable
ones is that the study of social-ecological systems from a network perspective has been almost
exclusively driven by social scientists, who are understandably conditioned –and even
constrained- by language that is subsidiary to theories and frameworks developed in the social
sciences. I argue that if scholarship on social-ecological network analysis is to produce a
coherent corpus of knowledge that is appealing to both ecologists and social scientist, then
future theoretical work should be built on a common language that ecologists and social
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scientists from a variety of disciplines are equally comfortable with. In this presentation, I
provide a few examples of how ecologists and social scientists approach the study of similar
phenomena with clearly divergent terminologies, and argue that “meaning convergence”
coupled with recent advances on social-ecological network analysis would give a larger
community of scientists a better chance to speed up knowledge generation about the drivers that
affect the operation and evolution of social-ecological systems.

Contributed session oral presentation:

Social-ecological network: a vehicle to bridge disciplinary and methodological
boundaries?
Örjan Bodin
Stockholm Resilience Centre at Stockholm University, Stockholm, Sweden

Social-ecological network approaches are gaining traction as a mean to bridge scientific
disciplinary boundaries in studying social-ecological systems. This is, as I argue here, promising
since it is a valuable addition to the interdisciplinary methodological and theoretical toolbox,
and some recent studies have demonstrated its applicability to advance research frontiers.
However, there exists several barriers that needs to be addressed. One of them is the very
conceptualization of the social-ecological network (how to define nodes and links?), and
another is the need for more empirical data. The latter is often cumbersome since both socialand ecological data is needed, although training in data gathering methods tends to be restricted
by disciplinary background. Hence, I therefore argue for the need for interdisciplinary scholars
not only to bridge scientific boundaries from a substantive and theoretical perspective, but also
from a more practical methodological perspective. Furthermore, analyzing social-ecological
networks using recent modeling approaches such as exponential random graph models requires
a good command of mathematics and statistics. On the other hand, interpreting the results from
such quantitative endeavors in a meaningful way typically require good qualitative
understanding of the study system. Thus, the social-ecological network analysist not only needs
to bridge disciplinary boundaries, there is also a need to bridge the big divine between
qualitative and quantitative approaches. In conclusion, I ask the question if all this is asking too
much of anyone, and if so, what can be done about this?

Contributed session oral presentation:

Modeling coral reef fisheries using a social-ecological network approach
Michele Barnes
ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, Australia

Complex interdependencies between social and ecological dynamics underpin many important
environmental problems. To account for this complexity, a novel interdisciplinary network
modeling framework that captures the relationships within and between people and nature has
recently been developed. This approach leverages cutting edge advances in multi-level random
graph modeling and brings together perspectives from across the natural and social sciences to
identify important structural relationships between people and nature that may facilitate or
constrain effective environmental governance. Highlighting the benefits and current limitations
of this approach, I review how this framework has been applied empirically to a comparative
analysis of co-managed coral reef fisheries across seven sites in Kenya and Papua New Guinea.
This work provides important empirical lessons regarding the integration of social and
ecological theory in practice, the identification and collection of necessary data at relevant
scales, and the methodological challenges associated with measurement – particularly in
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relation to outcomes. I conclude with a brief discussion on how future research could be
structured to address these limitations and advance the efficacy of social-ecological network
approaches for environmental problem-solving.

Contributed session oral presentation:

Theoretical challenges in the social-ecological network approach
Angela Guerrero
The University of Queensland, Brisbane, Australia
Luc Hoffmann Institute, Gland, Australia

The social-ecological network approach has emerged as a promising method for describing and
analysing social-ecological system dynamics. Critical to the value of the social-ecological
network approach is the development of interdisciplinary theory that can help us progress from
case-by-case analyses to the development of general insights that can inform policy and
practice. One way of doing so is to link the structural characteristics of a given social-ecological
network to social and ecological theory. Recent advances have been made towards a generic
modelling framework that permits these connections to be made. However, making connections
to theories across the social and ecological challenges present several challenges due to the
multiplicity of theories scatterd across the social and natural sciences that can be used to
describe different aspects of social, ecological and social-ecological interactions (e.g. theories
of human behaviour, theories of ecological connectivity , governance theories and resource use
theories) . How do we choose between theories and how can these be integrated given the many
challenges that exist in conducting interdisciplinary science? I this talk I will argue for the need
of a framework that can aid the integration of theory in social-ecological network research.

Contributed session oral presentation:

Toward a multi-theoretical, multi-methodological approach to studying socialecological networks
Steven Alexander 1, 2, Jessica Gephart 1, Phillip P.A. Staniczenko 1
1
2

National Socio-Environmental Synthesis Center, Annapolis, United States
Stockholm Resilience Centre, Stockholm, Sweden

Social-ecological (SE) networks have emerged as a promising approach for mapping the
interdependence of human and environmental systems. In SE networks, nodes represent social
actors (e.g., individuals, groups, organizations) and ecological entities (e.g., species, forest
patches, protected areas), and links represent relationships or interactions between nodes,
including social-social (e.g., influence, communication), ecological-ecological (e.g.,
pollination, predation) and social-ecological (e.g., fishing, poaching). Once an SE network has
been constructed using empirical data, a wide range of theory and methods are available to study
the structure, function, and dynamics of the network. However, most theories are intended for
networks consisting of only one type of node and link (e.g., a social network or an ecological
network), and most methods and off-the-shelf software are agnostic about the actual system the
network is meant to represent. The presence of multiple types of nodes and relationships in SE
networks offers a richness of detail that requires a new, system-specific network approach to be
fully understood. Here we present an outline of a multi-theoretical, multi-methodological
approach that is designed for SE networks, but the motivating principle of which is relevant for
tackling other multi-faceted systems. Our approach draws on theory from sociology, economics,
and ecology, and is combined with stepwise modeling that incorporates recent methodological
advances in multilayer networks. We illustrate the approach using a case study of small-scale
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fisheries in Jamaica. In this example, the SE network involves social relationships among
fishermen, trophic interactions between fish species in Caribbean coral reefs, and information
about the target species of each fisherman. We argue that this system can only be
comprehensively analyzed by considering multiple, complementary theories and methods.
More importantly, we show that insights resulting from our approach have direct implications
for effective management strategies and policy interventions.

Contributed session oral presentation:

Linking social-ecological networks with outcomes: reflections from a systematic
literature review and empirical research on watershed governance.
Jesse Sayles
McGill University, Montreal, Canada

In this lightning talk, I will outline theoretical and methodological needs for linking networks
to outcomes drawing from a systematic literature review of social-ecological network analysis
plus my own work (with colleagues) applying network ideas and tools to watershed governance.
I primarily focus on social-ecological networks, which explicitly represent (graphically and
usually mathematically) relationship within and between both social and ecological subsystems.
The insights are also applicable to studies focusing solely on the social network sub-system in
natural resource governance. Network analysis is often considered simply a methodology;
however, it is also a distinctive approach to explaining the world. The social, ecological, and
physical sciences have developed network theories, but less has been done in the socialecological sciences. The majority of social-ecological network analysis has been applied to a
limited realm of problems, such as spatial misalignment between resource management units
and ecological systems, institutional fit, and problems of collective action. Work is needed to
develop and test a set of social-ecological network models as well as tackling other humanenvironment topics, for example, relational valuation of nature. Theoretical advancements must
also be coupled with analytical and data collection advancements. The roles of individuals and
groups, as well as the effects of multiple interacting networks, needs further conceptualization
and study, perhaps using multilevel and multiplex approaches. Achieving complete network
datasets for large areas with many actors – often the case for the most pressing environmental
problems – is also challenging. Big data or perhaps collaboration with resource managers/users
via data collection apps could play a role. Lastly, time series data and coordination of
comparable case studies will help link network structures to outcomes. Limitations, however,
must be recognized. Some environmental outcomes may have time lags. For some problems,
we may need to be content with proxies (e.g., outputs rather than outcomes).

Contributed session oral presentation:

Evaluating socio-ecological connectivity in fire-prone forests and implications for
adaptive capacity
Alexandra Paige Fischer
University of Michigan, Ann Arbor, United States

Emerging socio-ecological system theories pose intriguing yet untested hypotheses about
relationships between social and ecological patterns and processes. The theory of institutional
fit suggests that mismatches in patterns of environmental variation and social organization for
ecosystem management can result in disruption, inefficiencies, and failures in system functions.
In a network application of the theory of coevolution—which suggests that as fitness increases
in a natural system, fitness in the corresponding social system increases as well—it has been
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argued that just as connectivity among landscape patches provides for exchanges of genetic
material critical to the ecological resilience, connectivity among human actors facilitates
exchange of ideas and resources that increases social resilience. Connectivity is not always
desirable, however. In the case of fire in forest ecosystems, for example, increasing connectivity
among human actors is beneficial when it leads to coordinated actions at appropriate scales to
reduce connectivity of vegetation through which fire spreads. On the other hand, too much
connectivity among like-minded actors can produce echo-chambers. Moreover, humans
organize themselves on scales that social coherent. What are the trade-offs of correspondence
between the scales of ecological and social structure? And what are the advantages and
disadvantages of ecological and social connectivity? These questions must be investigated to
develop a theory of socio-ecological networks. I discuss a framework for investigating these
questions within the context of human-inhabited fire-prone landscapes where management of
fire risk on one parcel has consequences for the probability and severity of fire on other parcels
nearby.

Contributed session oral presentation:

Social-ecological networks to examine governance fit
Jeremy Pittman
University of Waterloo, Saskatoon, Canada

Social-ecological networks (SENs) are useful for examining governance fit – or the
match/mismatch between governance and ecosystems – in a range of terrestrial and marine
contexts. In such applications, SENs can be treated as multilevel networks that consist of a set
of social actors and ties, a set of ecological entities and their interactions, and a set of
interactions between social actors and ecological entities. SENs allow for social-ecological
systems to be abstracted in many diverse ways, which adds to the strength and broad
applicability of the method. However, this diversity also poses a potential problem, since it can
limit comparability between studies and our ability to develop a coherent body of knowledge
regarding how different SEN configurations relate to governance fit. Four main challenges
prevail: (1) abstracting social and ecological nodes at the appropriate scale (e.g., organizations
or individuals, species or landscape features); (2) measuring meaningful social, ecological and
social-ecological ties; (3) relating observed SEN characteristics and configurations to
measurable social and ecological outcomes; and (4) understanding the social and ecological
processes and mechanisms leading to SEN configurations that enhance governance fit. The path
forward to address these challenges involves co-developing a set of flexible guidelines for
applying SEN analysis, continued empirical investigation aimed at comparing across studies,
and improved opportunities for synthesis among researchers actively investigating SENs and
governance.

Contributed session oral presentation:

Constraints in identifying and analyzing social-ecological networks: Data and
Common Currencies
Jacopo Baggio
Department of Environment and Society, Utah State University, Logan, United States

Social networks have been widely used in the analysis of natural resource governance. Lately,
there has been a push to integrate social and ecological networks to identify strengths and
weaknesses of social-ecological systems. New methodological advances have concerned both
exponential random graph models and the analysis of multiplex and interdependent networks.
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Recent advanced notwithstanding, social-ecological networks face two important constraints:
1) data availability and 2) rigorous integration of social and ecological networks. 1) There is a
lack of data apt to build social-ecological networks and their relationship to specific outcomes.
The relationship between outcomes and structure is only in its infancy and, albeit there are
models that are based on such relation, empirical studies are rare. 2) There is a need for
theoretical and methodological advances with respect to the integration of networks whose
element (individual, institutions, species, landscape patches etc…) and their relations (trade,
advice, work, feeding, migration etc…) are qualitatively different. In this presentation, I give
an overview of multiplex interdpendent networks and the possible avenues to bridge the above
two gaps. For example, data availability can be overcome either by agreeing to a common and
shared data collection method, by sharing data on networks currently availble, and/or the ability
to access long term research funding. To rigorously integrate social and ecological networks to
assess how structural properties drive social-ecological systems requires theoretical and
methodological advances. Such advances may center, for example, on potential "common
currencies" such as energy, entropy, or other metrics apt to describe qualitatively different
relationship.

Contributed session oral presentation:

Cascading effects of critical transitions in social-ecological systems
Juan Rocha
Stockholm Resilience Centre, Stockholm, Sweden
Beijer Institute, Stockholm, Sweden
Princeton University, Princeton, United States

Critical transitions in nature and society are likely to occur more often and severe as humans
increase they pressure on the world ecosystems. Yet it is largely unknown how these transitions
will interact, whether the occurrence of one will increase the likelihood of another, and whether
these potential teleconnections (social and ecological) correlate critical transition in distant
places. Here we present a framework for exploring three types of potential cascading effects of
critical transitions: forks, domino effects and inconvenient feedbacks. Drivers and feedback
mechanisms are reduced to a network form that allow us to explore drivers co-occurrence
(forks). Sharing drivers is likely to increase correlation in time or space among critical
transitions but not necessarily interdependence. Random walks on causal networks allow us to
detect and compare communities of common drivers and feedback mechanisms across different
critical transitions; allowing us to detect missing drivers and potential domino effects.
Inconvenient feedbacks were identified by mapping new circular pathways on coupled networks
that have not been previously reported. The method serves as a platform for hypothesis
exploration of plausible new feedbacks between critical transitions in social-ecological systems;
it helps to scope structural interdependence and hence an avenue for future modelling and
empirical testing of regime shifts coupling.

Contributed session oral presentation:

Geopolitical (mis)alignment between ecological corridors and political
partnerships across a regional social-ecological system
Eric Treml 1, Pedro Fidelman 2, Stuart Kininmonth 3, Julia Ekstrom 4, Örjan Bodin 5
1

University of Melbourne, Melbourne, Australia
Sustainability Research Centre, University of Sunshine Coast, Sunshine Coast, Australia
3
Centre for Ecological and Evolutionary Synthesis, University of Oslo, Oslo, Norway
2
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University of California Davis, Davis, United States
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

Critical to improving environmental governance is understanding the fit (alignment) between
political partnerships and important ecological processes. This is particularly true for
biodiversity hotpots and ecologically sensitive areas that are subject to human activities, such
as the Indo-West Pacific. Here, we present an innovative network-based approach to quantify
ecological-institutional alignment across an environmentally and politically complex largescale marine social-ecological system. We developed trans-boundary networks of marine
dispersal corridors using a coupled bio-physical larval dispersal model. These networks
effectively identify the upstream and downstream ecological neighbours of all management
areas within the seascape. Institutional policy alignments were quantified by using a database
of environmental agreements allowing us to construct a regional network of political alignments
among management areas. In integrating these large-scale ecological-institutional networks, we
identified the geopolitical fit and misfit between the region’s ecological processes and its
governance. We present region-specific institutional and ecological networks, highlight current
challenges, and suggest future directions to refine the approach to quantify alignment between
ecological processes and governance arrangements. In quantifying the fit and misfit across
various marine management themes, we have identified important seascapes and trans-national
marine corridors which may lack adequate institutional arrangements and protection, leaving
them areas at risk to local and international threats.
Contributed session oral presentation:

Assessing the governance outcomes of social-ecological networks through
experiments
Jacob Hileman, Örjan Bodin
Stockholm Resilience Centre, Stockholm, Sweden

Until relatively recently, research on governance networks has focused almost exclusively on
the structures of collaboration among actors (i.e., social ties), and the relationship between
social network structures and governance processes like cooperation and social learning.
However, recent advances in the theory of social-ecological networks and in multi-level
network analysis have led to an increase in the study of governance as interconnected social and
ecological systems. Building on the concept of social-ecological network motifs developed by
Bodin and Tengö (2012) and Bodin et al. (2016), we present results from a series of socialecological network experiments. In the experiments, individuals were placed into different
network motifs that varied in social and ecological connectivity, and were tasked with
performing identical management tasks. By measuring the outcomes across the various network
motifs, we assess the performance of different network structures for governing socialecological systems, which is a critical gap that needs to be addressed in research on governance
networks. We further adapt and test the “risk hypothesis” (Berardo and Scholz 2010) in a socialecological context, which has previously only been studied in the context of collaboration
networks. References: Berardo, R., and J. T. Scholz. 2010. Self-Organizing Policy Networks:
Risk, Partner Selection, and Cooperation in Estuaries. American Journal of Political Science
54(3):632–649. Bodin, Ö., G. Robins, R. R. J. McAllister, A. M. Guerrero, B. Crona, M. Tengö,
and M. Lubell. 2016. Theorizing benefits and constraints in collaborative environmental
governance: a transdisciplinary social-ecological network approach for empirical
investigations. Ecology and Society 21(1). Bodin, Ö., and M. Tengö. 2012. Disentangling
intangible social–ecological systems. Global Environmental Change 22(2):430–439.
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Wednesday, 23 August - Room 32 (30) - 09:00 - 10:30
Mobility, translocality and the resilience of socio-ecological systems:
Exploring concepts and empirical evidence.
Contributed session - Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Harald Sterly
In this session we will jointly sketch a framework for capturing the mutual influences between
migration and mobility on the one hand, and social-ecological system dynamics on the other
hand. Migration and climate and enviromental change are generally acknowledged as important
processes on a global scale, with their nexus increasingly becoming subject of political and
scientific interest. This interest however is often one sided, focussing only on the effects of
environmental change on migration. Overcoming these limitations, the framework can also
capture for example the linkages of migration and translocal connections with community
resilience.
Contributed session oral presentation:

Benefits of international migrations for socio-ecological resilience of rural
households in the home country
Sabine Henry
Department of Geography, University of Namur, Namur, Belgium

The objective of this paper is to analyse the effects of migration on the factors of ecological
resilience at the household level in two Ecuadorian provinces with a focus on three rural
communities. The attributes of resilience that are treated here are: the diversity of interrelations
(with redundancy of supply chains), the tight feedbacks loops which control ecosystem services,
the modularity seen as the ability to maintain its vital activities with local resources in case of
systemic shock and the connectivity as the ability to trade at larger scales to cope with local
systemic shocks. We assume that the whole interactions between socio-ecological systems and
the rural households are modified by the departure of at least one of its member to abroad:
decrease of the workforce, remittances, and transfers of knowledges. The sources of data used
are the census of INEC (2011), a qualitative survey (2010) and a quantitative survey (2011).
Statistical tests are realized at the household level. We observe strong links between migration
and left-behinds' lifestyle. These links appear in favour of a clear differentiation of left-behinds
in terms on the ecological resilience: more diversity of sources of consumption, more
connectivity but also a loss of modularity and therefore less resilience to shocks at the global
scale.

Contributed session oral presentation:

Translocal social networks as source of resilience to climate related risks?
Conceptual considerations and empirical evidence from rural Northeastern
Thailand
Harald Sterly 1, Patrick Sakdapolrak 2, Till Rockenbauch 1
1
2

Department of Geography, Bonn, Germany
Department of Geography and Regional Research, Vienna, Austria
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Rural communities can be understood as vulnerable social-ecological systems (SES) that need
to build resilience to withstand internal and external stresses from social, economic, and
political changes (Adger 2000, Wilson et al. 2013). In particular, migration is a major livelihood
strategy of rural households in many developing and emerging countries (Ellis 2003, Rigg
2006). Both internal and international migration have fostered the emergence of social networks
that span various places and scales, increasingly replacing traditional kinship based networks at
the local level (Steinbrink 2009, Brickell & Datta 2011). There is growing evidence that these
translocal social networks have the potential to strengthen the resilience of households and
communities in rural areas by facilitating the exchange of people, resources, ideas and practices
between the areas of origin and destination of migration (Scheffran et al. 2012, Sakdapolrak
2014). However, there is little empirical evidence on which particular structures and flows
within translocal social networks facilitate or even impede social-ecological resilience. Drawing
on resilience theory and social network analysis (SNA), this paper provides a conceptual and
framework and methodology for systematically assessing and evaluating the role of translocal
social networks for different aspects of resilience. Employing data on support and innovation
networks in rural communities of northeast Thailand, we map the composition, distribution, and
dynamics of translocal networks and investigate the role of translocal ties for coping and
adapting to climate related risks, such as droughts and floods. We reveal that translocal
connectedness and consequently means of coping and adaptation vary with socio-economic
background and with migration patterns. This suggests that translocal networks are a contextspecific source of resilience embedded in processes of rural transformation. We conclude by
summarizing the added value as well as blind spots and challenges of the proposed framework
and methodology.

Contributed session oral presentation:

Migration and adaptation: DECCMA's conceptual framework for a Bayesian
Network model
Attila Lazar 1, Helen Adams 2, Ricardo Safra de Campos 3
1

University of Southampton, Southampton, United Kingdom
Kings College London, London, United Kingdom
3
University of Exeter, Exeter, United Kingdom
2

Deltas are hotspots of high population density, fertile lands and dramatic environmental and
anthropogenic pressures and changes. Amongst other environmental factors, sea level rise, soil
salinization, water shortages and erosion threaten people’s livelihoods and wellbeing. As a
result, there is a growing fear that significant migration might occur from these areas. The
DECCMA project (Deltas, Vulnerability & Climate Change: Migration & Adaptation) studies
migration as part of a suite of adaptation options available to the coastal populations in the
Ganges delta in Bangladesh, the Mahanadi delta in India and the Volta delta in Ghana. It aims
to develop a holistic framework of analysis that assesses the impact of climate and
environmental change on the migration patterns, and adaptation responses, of these areas. This
assessment framework will couple environmental, socio-economics and governance
dimensions in an attempt to synthesise drivers and barriers and allow testing of plausible future
scenarios. One of the integrative methods of DECCMA is a Bayesian Belief Network (BBN)
model describing the decision-making of a coastal household. BBN models are built on
qualitative and quantitative observations/expert knowledge and quantitatively describe the
probability of different events/responses etc. BBN models are especially useful to capture
uncertainties of large systems and engaging with stakeholders. The DECCMA BBN model is
based on household survey results from delta migrant sending areas. This presentation will
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describe the conceptual framework which guided the construction of the model (livelihood
sensitivity to climate change, local and national adaptation options, household
characteristics/attitude, social networks, household decision) and the type of outputs the model
will produce. In doing so we illustrate some key causal relationships between changes in the
environment, livelihoods and migration decision.

Wednesday, 23 August - Room 23 (30) - 09:50 - 10:30
Inequality and the Biosphere: Exploring the Interactions between the
Biosphere and Human Well-Being through the Lens of Inequality
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Caroline Schill, Emilie Lindkvist, Juan Rocha, Maike Hamann, Patrik
Henriksson
To ensure a good quality of life and prosperity for all people on this planet, we must understand
the links and feedbacks between the biosphere and human well-being. A major factor that
increasingly shapes these feedbacks in the Anthropocene is inequality. In this session we explore
the role of inequality in the interplay between ecological systems and socio-economic
development by considering various dimensions of inequality, including disparities in income,
risk exposure, and access to natural resources. We examine both the effect of biosphere changes
on inequality, as well as the impact of inequality on the biosphere and its stewardship. The
session has speed-talks followed by a world cafe dialogue.
Contributed session oral presentation:

"Everyone in our community, at some point, will lose". The inequalities of
groundwater between society and ecosystems: The case of the Mayan area of
Yucatan, Mexico
Yolanda Lopez-Maldonado
Ludwig Maximilian University of Munich, München, Germany

Groundwater is needed for almost all life-sustaining purposes and contributes to the health of
many ecosystems, but many issues remain critical: pollution, overexploitation. Groundwater is
a socio-ecological system where uses and users are interconnected, and possibly conflicting,
becoming drivers of inequality. Aspects of affordability, availability and accessibility to water
tend to capture these inequalities, which can propagate through either the social system or
through the biosphere, and call for the recognition of human water rights. To illustrate this
twofold interaction, we use the example of Yucatan, Mexico, where groundwater supplies
drinking water for the complete population since no other sources of freshwater exist. Almost
all users are allowed to take water, without restriction, from any part of the aquifer for use in all
socioeconomic sectors and human needs. However, due to population growth, urbanization, and
unsustainable use, the system is threatened with a double jeopardy -depletion and degradation.
To overcome this, we applied five different interrelated-methodologies in a transdisciplinary
process with stakeholders: material flow analysis, mental models, underwater exploration,
community-based conservation, and environmental activism. Evidence shows that due to
unlimited withdrawals, some sectors are the main extractors -and polluters- resulting into
greater inequity. Although communities often feel the harmful effects of degradation
disproportionally, the complete population is embedded in a vicious circle of overexploitation
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threatening provision of water services, food security, biodiversity and the integrity of
ecosystem services. The aquifer represent the buffer by making freshwater available even
during dry seasons but water residence times might influence inequalities from the biosphere to
the society in the future (hydrological cycle changes might affect the ecosystem, which in turn
will affect livelihoods and economic growth). Inequalities in freshwater systems must be
avoided; threshold behavior at local and regional scales can generate feedbacks to large-scale
thresholds affecting the resilience of the Earth system.

Contributed session oral presentation:

Jealousy, Inequality and Marine Protected Area encroachment in the Philippines
Tomas Chaigneau
College of Life and Environmental Sciences University of Exeter, Penryn, United Kingdom

Small-scale protected areas are increasing in numbers across the world but most fail to reach
their objectives. They are often touted as win-win interventions that benefit both people and the
environment. Whilst this may lead to initial acceptance of these interventions, it does not
necessarily result in prolonged support from adjacent communities and results in the failure of
many of these conservation or natural resource management strategies. This study investigates
community support towards three marine protected areas in the Philippines to see how MPAs
can be designed, implemented and managed in ways that encourage support of affected
communities. The perceived distribution of costs and benefits derived from the marine protected
area was identified as being an important factor influencing individuals’ compliance and
enforcement. However, most notably, jealousy towards others gaining more MPA benefits than
them led some to encroach the MPA (and at times sabotage the MPA) despite harbouring
positive attitudes towards it. This highlights the important role inequality of access to natural
resources plays in the success of conservation or natural resource management interventions
above and beyond the absolute costs and benefits such interventions can provide.

Contributed session oral presentation:

Inequalities of climate-driven displacement in Alaska Native Communities
Tracie Curry
University of Alaska Fairbanks, Fairbanks, United States

Inhabitants of Northern regions are disproportionately experiencing the negative impacts of
climate change though their contribution to the accumulation of greenhouse gasses in the
atmosphere is small compared to the major population centers of the world. Erosion is a major
problem in coastal Alaska Native communities that is progressing rapidly with rising
temperatures and declining sea ice, exposing shorelines to greater wave action and increasingly
volatile weather events. Since the last major assessment in 2003, 31 villages have been
identified by federal, state, and village officials as facing imminent threats due to flooding and
erosion. Of the 12 villages that decided to relocate, none has yet been able to do so. One of the
major barriers to relocation is the ability to obtain funding for the threat of erosion, which is a
gradual process that, by federal standards, does not qualify as a disaster. Initiatives aimed at
streamlining the process for threatened communities to obtain funding have had little impact.
The inability of Native Alaskan communities to obtain funding for relocation is influenced by
inequality driven by the mechanism of collective action. Given the small population and harsh
living conditions of rural Alaska, many wonder why the government should be obligated to
relocate so few people at such great expense. Yet, it was the policies of the U.S. government in
the late 19th century that compelled Alaska Natives to abandon their traditionally nomadic
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lifestyles for permanent settlements, eventually leading to the challenges being experienced
today. Still, due to the isolated nature of rural Alaskan communities, their low visibility among
the general U.S. public, and the separation of climate-induced erosion from the U.S. conscious,
it remains difficult to garner sufficient support for initiatives aimed at addressing this problem.

Contributed session oral presentation:

Can higher in-equality lead to increased environmental stewardship?
Privatization and co-management in Swedish fisheries
Jonas Hentati-Sundberg
Swedish University of Agricultural Sciences, Lysekil, Sweden

Top-down regulation has partly mitigated the harmful consequences of open access conditions
in fisheries, however, regulations have generally failed to create incentives for responsible
fishing – leading to high enforcement costs and widespread illegal fishing operations. As an
alternative to top-down regulation, privatization of user rights has more recently been
implemented by managers. Fisheries literature has reported numerous examples where
privatization has led to improvements in sustainability. At the same time, privatization is
fiercely criticized for its negative effects on “social sustainability” (eg. employment). This paper
discusses an ongoing reform of Swedish fisheries towards private user rights. I discuss the
hypothesis that increased in-equality (involving the creation of a small privileged user group)
is a factor contributing to increased stewardship and subsequent improvement of ecological
sustainability. In-equality may therefore capture an important trade-off between social and
ecological sustainability.

Wednesday, 23 August - Room 27 (60) - 09:50 - 10:30
The Story of How Eighteen Governments Came Together with Marine
Spatial Plans that Achieve Stewardship, Social, and Economic Goals
Contributed session - Social-ecological transformations for sustainability
Chair/s: Meaghan Calcari Campbell
The oceans are more crowded, with emerging uses like wind farms and aquaculture, competing
with established uses like shipping, oil drilling, and fishing. Given this, the Canadian Province
of British Columbia, and 17 sovereign First Nations recently signed marine spatial plans through
the Marine Planning Partnership (MaPP). The 100,000-km2 area plans were built on thorough
stakeholder engagement and world-class science. They create a vast network of more than 200
marine protection zones. Yet as impressive as this conservation gain is, stewardship is only part
of the story. The surrounding areas will be managed for cumulative impacts with uses permitted
according to plan objectives. For the first time globally at this scale, land use plans of the Great
Bear Rainforest and MaPP marine plans are fully integrated and the area managed as an
ecosystem. And, First Nations sit alongside other governments in collaborative decision-making
over the future of oceans management and community-based monitoring and enforcement.
Contributed session oral presentation:

Integrating science, local knowledge, and First Nations traditional knowledge to
develop marine plans in the North Pacific Coast, Canada.
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The Marine Planning Partnership for the North Pacific Coast (MaPP) planning area covers
103,000 km2 in a complex, northern geography and includes traditional territories for more than
17 First Nations and 20 coastal communities. A central challenge in plan development was to
integrate information and data from scientific, local, and First Nations communities because
information and priorities varied over the large planning area, and the process had many
complex outputs to complete at multiple scales. This presentation will share how the MaPP
initiative worked to successfully overcome the challenges by integrating modern analytical
tools, scientific information, and local knowledge with First Nation’s traditional knowledge,
economic concerns, and cultural values. It will show how an ecosystem-based management
(EBM) framework provided the consistency and structure to complete planning outputs using
multiple knowledge sources, and how spatial planning tools (e.g., SeaSketch) were designed to
support the EBM framework yet be flexible to incorporate spatial variability in priorities, data,
culture, and future scenarios. And finally, it will provide information on the decision-support
tools (e.g., Marxan) and scientific analyses (habitat vulnerability assessment, climate change
vulnerability model) developed by, or brought to, the MaPP process to inform and support
zoning design discussions to allocate and implement zones for economic activities and
conservation.

Contributed session oral presentation:

Lessons from MaPP and international relevance
Dallas Smith 1, John Bones 1, Karen Topelko 2, Steve Diggon 3, Joanna Smith 4
1

Nanwakolas Council, Campbell River, Canada
Province of British Columbia, Victoria, Canada
3
Coastal First Nations - Great Bear Initiative, Vancouver, Canada
4
The Nature Conservancy-Canada, Toronto, Canada
2

A discussion of key successes and highlights of the MaPP planning process that resulted in the
completion of the planning process and securing government approval. This paper will include
what worked well as well as challenges encountered to complete the planning process from a
range of topics including governance framework, capacity, resources, planning process design,
technical outputs, stakeholder consultation and public engagement. Reflections and
recommendations and will shared for other planning processes to consider. A discussion about
the significant international relevance and inspiration of MaPP’s co-led partnership to other
countries/nations will also be presented.

Contributed session oral presentation:

The Marine Planning Partnership for the North Pacific Coast – MaPP: a
collaborative and co-led marine planning process in British Columbia
Charles Short 1, Karen Topelko 1, Steve Diggon 3, Joanna Smith 4, John Bones 2
1

Province of British Columbia, Ministry of Forests, Lands and Natural Resource Operations,
VICTORIA, Canada
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Nanwakolas Council, Campbell River, Canada
Coastal First Nations - Great Bear Initiative, Vancouver, Canada
4
The Nature Conservancy-Canada, VICTORIA, Canada
3

A description of the planning process used to develop four sub-regional plans and a regional
action framework. Key components of the paper will be the Memorandum of Understanding
and collaborative partnership, Terms of Reference, the governance framework, the ecosystembased management (EBM) framework, plan outputs and timeline, stakeholder engagement,
science advisory committee, and an overview of the multi-jurisdictional policy environment
where the planning took place.

Contributed session oral presentation:

Moving to implementation: priorities, funding and identifying benefits
Steve Diggon 1, Charles Short 2, John Bones 3, Karen Topelko 2
1

Coastal First Nations - Great Bear Initiative, Gabriola Island, Canada
Province of British Columbia, Victoria, Canada
3
Nanwakolas Council, Campbell River, Canada
2

A description of the process of moving to implementation of the plan including selection of and
creation of a Trust, identifying short- and long-term implementation priorities, securing funding
partners as well as the immediate benefits of the plan in terms of improved decision-making for
economic development, working relationships, coastal tenure discussions, and marine
conservation.

Wednesday, 23 August - C3 (180) - 11:00 - 12:30
Connectedness in social-ecological systems: the key to effective adaptation
to global change in coastlines
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Christo Fabricius
Planners, policy makers and civil society are scrambling for solutions to the wicked problems of
global change in coastlines, which they do not fully understand and are ill prepared to deal with.
Knee-jerk and myopic responses, taken in isolation without thinking of the consequences on
systems outside the focal scale, are common. This raises three linked questions: 1) how do
maladaptations that transfer vulnerability arise?; 2) what are their consequences?; and 3) how
can the unintended negative consequences of maladaptations be avoided?
Contributed session oral presentation:

Multiple methods for multiple mindsets about risk and adaptation
francois bousquet 1, Tara Quinn 3, Clara Therville 1, Chloe Guerbois 4, Raphael Mathevet 5,
Sandrine Dhenain 2
1

CIRAD, Montpellier, France
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3
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2
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Nelson Mandela Metropolitan University, Port Elisabeth, South Africa
CNRS, Montpellier, France

The MAGIC research team worked across three different coastal contexts in South Africa,
United Kingdom and France. We investigated on the stakeholders’ mind-sets about risk
associated with climate change and adaptation. The aim was to test through a comparative
approach how connectedness between people, and their connectedness with coastal ecosystems,
indeed shape people awareness and risk perceptions and influence the way they frame
adaptations. This has important consequences for the responses they then implement. Different
methods were used to study: - How administration, technicians, elected people and managers
frame adaptation to climate change in coastal areas. Interviews were conducted at institutional
levels. Two opposing frames emerged across the three different sites: the command and control
VS living with the risk frames. On one hand nature is considered as hostile and actions need to
be taken to control the risk. On the other hand the variability of nature is accepted and the focus
is on actions to reduce the consequences of this variability. - How relationship with place may
shape experience of risk in contexts where a variety of groups show constrasted attachment to
place. Environmental psychologists have developed several concepts - place meaning, place
attachment, sense of place - to study people’s relationship with place and have demonstrated
that relationship with place influences attitudes and place related behaviors. We conducted
extensive survey at each place and found that groups that hold different types of attachment are
more sensitive to particular risks and types of adaptations. To conclude we describe these results
through a typology of the environmental stewardship approaches which distinguishes 4 main
types of stewardship (reformist, adaptive, sustainability and transformative stewardship). This
presentation will be complemented with speed talks which focus on the different methods we
used.

Contributed session oral presentation:

Facing global changes with resource over-appropriation and under-provision of
public services: Exploring robustness-fragility trade-offs in three coastal areas
Ute Brady 1, John M. Anderies 1, Olivier Barreteau 2, Clara Therville 3, Katrina Brown 4, Christo
Fabricius 5, Larissa Naylor 6
1

Arizona State University, Tempe, United States
IRSTEA, Montpellier, France
3
CIRAD, Montpellier, France
4
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5
Nelson Mandela Metropolitan University, George, South Africa
6
University of Glasgow, Glasgow, United Kingdom
2

Coastal systems are special cases of coupled infrastructure systems (CIS). Here, system
fragilities that exist elsewhere are magnified due to the unique features of the coastal natural
infrastructure which exhibits a concentration of resource scarcity within a densely linked CIS
in the vicinity of several key thresholds (e.g., salt vs freshwater). Accordingly, coastal regions
warrant special attention and can provide early insights into other systems of intertwined human
and natural infrastructure. In order to better understand the characteristics of such CIS, existing
common pool resource (CPR) theories and methodologies were applied to the comparative
analysis of coastal vulnerability to global change in three regions: Cornwall, Britain;
Languedoc, France; and Eden District, South Africa. Utilizing an interdisciplinary,
collaborative approach, we iteratively “translated” local research findings from the three
systems into the Robustness Framework and applied the design principles of long-enduring
CPR governance systems before comparing the outcomes. We found that: (1) the density of
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connections in the coastal systems magnified unintended consequences of poorly coordinated
rules (e.g., rules governing coastal development, environmental protection, watershed
management, etc.) which often pursue disparate goals; (2) a devolution of authority from the
national to the local level coupled with government austerity measures is limiting the ability of
local governments to mitigate the effects of climate change, and is fostering an underprovisioning of public soft infrastructure; and (3) short-term political agendas are favoring the
production of large-scale hard infrastructure projects over long-term mitigation/adaptation
strategies. These three characteristics inhibited institutional robustness, magnified CIS
fragilities, and caused vulnerability transfers. We argue that our iterative and transdisciplinary
comparative approach provides insights into key features of complex coastal CIS which may be
useful to the examination and understanding of other densely linked systems.

Contributed session oral presentation:

Maladaptation: inescapable or preventable?
Christo Fabricius 1, Katrina Brown 2, Olivier Barreteau 3, Chloe Guerbois 1
1

Nelson Mandela University, South Africa, George, South Africa
Exeter University, Exeter, United Kingdom
3
IRSTEA, Montpellier, France
2

Vulnerability in social-ecological systems might be transferred through maladaptation,
disconnectedness, risk perceptions and place attachment. But what are the traits of
maladaptation? Is it possible to develop a typology of maladaptation based on the outcomes?
And how can the unintended consequences due to maladaptation be avoided? We compiled a
database of maladaptation that transferred vulnerability, based on our research on coastal
vulnerability in three case studies in Cornwall (UK); Languedoc-Roussillon (France) and Eden
(South Africa). We included information about a) description of the adaptation; b) who is
pursuing the adaptation; c) the intended goal of the adaptation and d) unintended consequence;
e) who / what bore the consequences; and e) the root cause(s). We then inductively developed
a typology of maladaptation and its consequences using several iterations of inspection,
classification, consensus seeking and re-classification. The ultimate driver of maladaptation is
partiality: partial participation of knowledge-holders; partial incorporation of knowledge
through e.g. considering only single disciplines or sectors; incomplete spatial perspectives; and
incomplete temporal perspectives. This results in misdirected policies (soft infrastructure), and
misemployed hard infrastructure. Maladaptation can be typified by win-win consequences
(everyone gains); lose-lose (everyone is worse off); spatial win-lose (actors at one scale or place
gain while actors at another scale or place are worse off); temporal win-lose (present actors gain
while future actors are worse off). A diagram depicts the different dimensions and nuances of
maladaptation. Maladaptation can be avoided by considering broader spatial, temporal and
social scales; bearing plausible futures in mind; listening to more knowledge holders;
collaborating across disciplines and sectors; thinking about the long term social and ecological
consequences. These findings may assist researchers in exploring the nuances of adaptation and
maladaptation and help practitioners and policy makers become more aware of the unintended
consequences of their decisions for people and ecosystems.

Contributed session oral presentation:

How global change challenge coordination amongst action situations in coastal
systems: a case study from Languedoc, France.
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Coastal areas around the world are facing multiple challenges leading to diverse adaptations to
manage their vulnerability. Since coastal regions represent complex social-ecological systems
(SES) that are characterized by high interdependency among individual components,
adaptations can have a wide range of positive and negative consequences. To better anticipate
these feedbacks and identify interdependencies among multiple components of a SES,
frameworks of analysis can be particularly useful. We used Anderies et al.’s (2004, 2015)
Robustness Framework to analyse a case study located along the Languedoc coastline in
southern France. Through the examples of land-use planning and coastal management policies,
we identified the main changes taking place, the responses to those changes, and resulting
consequences at the system scale. We found that the presence of multiple, interacting global
changes place growing pressure upon resources and infrastructures, leading to a redefinition of
social organization. The study highlights the importance of envisioning coastal SES at multiple
scales and considering them as a combination of nested and interdependent feedback systems
where choices made in separate decision-making contexts will have cross-scale implications for
the whole SES. This modular configuration can be seen as a network of adjacent action
situations and raises challenges about the definition of modules’ boundaries and coordination.
Refining the robustness framework with additional institutional analysis can be helpful to
analyze multiple interdependencies, to foresee consequences of adaptation in inter-related
decisional contexts, and to promote collective action to cope with global change along
coastlines.

Contributed session oral presentation:

Framing coastal management in the face of global changes: insights from a crosscountry comparison
Clara Therville 1, 2, 3, Tara Quinn 4, Sandrine Dhenain 1, Chloé Guerbois 5, François Bousquet 1,
Christo Fabricius 5, Raphaël Mathevet 3, Katrina Brown 4
1

CIRAD, UPR GREEN, Montpellier, France
IRSTEA, UMR GEAU, Montpellier, France
3
CNRS, UMR 5175 CEFE, Montpellier, France
4
Exeter University, Exeter, United Kingdom
5
Nelson Mandela Metropolitan University, Sustainability Research Unit, George, South Africa
2

People living along coastlines are facing multiple risks such as flooding, submersion and
erosion. The association of growing issues and risks in the face of global change is challenging
the responses of individual, collective and public authorities to manage vulnerability of these
areas and of their social and ecological components. Depending on the context and on the
dominant world views, decision-makers are referring to a multitude of discursive arguments to
tell their stories about coastal management and to comment on their adaptation choices. Here,
we identify the main frames mobilized in coastal management in three contexts: Cornwall in
England, Languedoc in France and Garden Route in South Africa. Through a revision of coastal
management documents and a thematic analysis of interviews conducted with institutional
decision-makers, we identify the main frames mobilized in the three study cases. Two opposed
frames of response emerged across the three sites: the command and control VS living with the
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risk frames. However, these frames are unequally mobilized through the case studies, and
differently introduced and justified. Determinants related to the context, occurrence of extreme
events, availability of resources to adapt or socio-political history of the country are pushing
towards the use of one of the frame rather than the other. Conversely, the use of the same frame
in two different contexts can be explain by a different set of determinants related to the context.
This study highlights how adaptation reflects both how different stakeholders diversely interpret
information about global change and adaptation, but also how these rationales are strongly
context-dependent, leading to diverse cognitive and non-cognitive barriers and opportunities
for renewed responses in the face of global change along coastlines.

Contributed session oral presentation:

In role in a rolling landscape: Re-thinking multi-scale vulnerability transfers in
the Anthropocene
Raphaël Mathevet 1, Olivier Barreteau 2, Bruno Bonté 2, François Bousquet 3, Pauline Bremond 2,
Sandrine Dhenain 2, Frédéric Grelot 2, Clara Therville 1, 2, 3
1

CNRS UMR 5175 CEFE, Montpellier, France
IRSTEA UMR GEAU, Montpellier, France
3
CIRAD GREEN, Montpellier, France
2

To explore transfers of vulnerability and their consequences with local stakeholders in southern
France, a role-playing game session with 50 elected representatives and experts coming from
various sectoral organizations was organized. The role-playing game involved 4 different
landscapes of a coastal region: a littoral area, an agricultural plain, an urbanized area, and a river
valley—with each landscape set up on a separate table. The participants were positioned either
as land managers in different sectors (urban, agricultural, biodiversity conservation, green
tourism, mass tourism) or elected decision-makers in charge of collective decisions and
negotiation with other territories. For each round, the players had the option of placing
infrastructures (dikes, irrigation networks, labelling, nature reserves) in management units
under their responsibility in order to influence development trajectories. Based on their
decisions, the land cover and use of these areas were updated (resident and tourist populations,
agricultural crops, biodiversity). Different events, e.g. coastal erosion, river flooding, salinity
change, droughts, and population growth affected the different territories. Participants had to
meet their individual goals and collectively address the various pressures associated with
changes in their territory. This experiment and its collective debriefing showed that adaptations
at the local scale enabled players to temporarily cope with the pressures of global change by
transferring these pressures to other territories. Overall, the weight of urbanization in short-term
decision-making remains crucial. Protecting farmland and biodiversity remains challenging in
the face of demographic pressure. Financial resources and coordination are not enough, it is key
to have trust and flexible regulations in order to be able to innovate and adapt. Sensitizing land
users to the processes of vulnerability transfers may improve social-ecological solidarity
between them and gives meaning to their actions and their consequences. We assume that
through this learning experiment, participants reinforce their resilience to future changes.

Contributed session oral presentation:

Stewardship in nature and the biosphere not always the pathway to sustainability
Lisa Heider, Christo Fabricius
Nelson Mandela Metropolitan University, South Africa, George, South Africa

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
Promoting stewardship to ensure connectedness with the biosphere is a key to sustainability.
Connectedness refers to human adaptation and the feedbacks with nature which ultimately
affect human well-being. This is a discourse driven by the theory of SESs, whereby humans and
nature are tightly coupled entities in a complex and dynamic adaptive system. Stewardship is
idealized as the voluntary support of society for nature, physical places and sustainability. The
reality of human behaviour, however, is that individuals adapt out of self-interest and
constructed rationality which gives meaning to stewardship. Individual meaning can steer
collective pathways towards unsustainability through intended or unintended consequences of
human-nature interactions. These are often concealed in the complexity of the global
sustainability challenge and unscrutinised stewardship theories. In this phenomenological study
of stewardship, we aim to explore more critically how individuals’ intentions for nature and
places affects societies’ pathways in the biosphere. We selected a locally representative sample
of 35 enthusiastic voluntary nature conservationists in South Africa’s Garden Route. We applied
a mixed-methods approach to assess differences in meanings and the SES framework to analyse
intended and unintended consequences. Prevalent in our study area was a local pathway towards
the disconnection of humans and nature, which provokes unsustainability at higher scales. This
pathway was supported by a lack of self-responsibility in sustainable adaptation and a perceived
role to mitigate in a distant human-nature relationship. This individual meaning to adapt the
complex adaptive system is an oxymoron which underpins maladaptive stewardship. This study
shows that disconnecting humans from nature drives unsustainability. The role of sustainability
agendas is to reflect critically on unintended consequences of stewardship in the public, and to
counteract this by re-evaluating the meaning and framing included in motivational strategies.

Contributed session oral presentation:

Home as haven? Why place attachment matters for perceptions of risk
Tara Quinn 1, Francois Bousquet 2, Chloe Guerbois 3
1

University of Exeter, falmouth, United Kingdom
Cirad Green, montpellier, France
3
Nelson Mandela Metropolitan University, George, South Africa
2

Exposed to changing demographic pressures and extreme climatic events, coastal areas offer
unique opportunities to study the complexity of adaptation to global changes and the diversity
of responses to risk. How populations and individuals act in the face of risk varies widely:
rationalist and economic based understandings that focus on information dissemination have
proved inadequate in fully understanding why people do or don’t perceive and act on risks. Here
we use place attachment as a lens through which to understand perceptions of flood hazard at
the household scale. We suggest a way of understanding risk that focuses on the different types
of meanings people attach to local places and test the relationship between place attachment and
risk perception. Our results from an extensive household survey (n=750) in coastal regions in
the Languedoc - France, Garden Route - South Africa and in Cornwall- England demonstrate
how processes of mobility shape configurations of place attachments, and what this means for
social differentiation of risk. We find that groups within the population that hold different types
of place attachment differ in their perceptions of the causes and likelihood of flood events. Our
analysis shows that using place attachment theory and methods deepens our understanding of
the socio-cognitive processes that underpin how humans respond to environmental uncertainty,
especially place related risk. In particular our findings are useful for policy makers in
communicating flood risk and in understanding why people may choose not to protect
themselves from potential flood events.
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Contributed session oral presentation:

Combining specific and general resilience: the role of collective action in
influencing community responses to change
Lucy Faulkner
University of Exeter, Exeter, United Kingdom

Resilience theory suggests that communities are to be able to respond to both known shocks specific resilience - as well as to a range of other disturbances and changes, including extreme
events and surprises – general resilience. However, understanding what action communities can
undertake to combine and apply specific and general resilience is limited, as there has been no
systematic analysis of the role of collective action within community resilience research. Based
on key informant interviews and focus group discussions with residents of two coastal towns
located in the Garden Route, South Africa, and Cornwall, UK, this paper presents an empirical
example of how collective action shapes general and specific resilience in practice. Results
show how discrete collective action better supports communities in responding to known
identified shocks. Yet, it is how these collective actions around specific resilience combine, and
the benefits they provide for whom, together with contextual factors, that enables or hinders a
community in responding to different and multiple changes. In particular, it is active individuals
who bridge specific collective actions by drawing on established networks and channels of trust,
knowledge and skills that connects responses perceived to confer general resilience. This
informs current debates in community resilience literature around how collective action affects
resilience differently when building general resilience compared to responding to a specific
shock or hazard. It also applies to community resilience management. General and specific
resilience can be mutually supportive of each other as they are not perceived to compete for
management attention.
Contributed session oral presentation:

When risk mitigation results in vulnerability transfers: Insights from the Garden
Route socio-ecological system
Chloe Guerbois, Christo Fabricius
Sustainability Research Unit, Nelson Mandela Metropolitan University, South Africa, George, South
Africa

The contribution of ecological infrastructures to the resilience of socio-ecological systems is
often overlooked when an adaptation is framed as a risk reduction. Common responses to risk
translate into small-scale landscape transformations supported by economic investments in hard
infrastructure. This often leads to a positive feedback loop of further environmental degradation
requiring additional investments. Individuals engage in specific arms races but what are the
consequences at the system level? Based on semi-structured interviews with decision makers
and residents around the Garden Route National Park (South Africa), we assessed the
contribution of ecological infrastructures to place meaning and attachment, the perceived risks
associated with global change and the impact of adaptation strategies on ecological
infrastructures. Including stories of historical interventions on the landscape, we analysed the
interplay between place attachment and risk management to unravel some feedbacks between
adaptation and resilience using a systemic perspective. Our case study demonstrate that risk
management requires a systemic integration of environmental and social dynamics. Ecosystems
are fundamental service providers that can effectively help to learn about and mitigate natural
and anthropogenic risks. Further, in some place, ecosystems may also shape humans’ sense of
place, feeling of security, and overall adaptive capacity. Our results provide some insights that

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
can assist decision makers and residents to consider more carefully the long term and systemic
impact of hard infrastructure development for risk reduction but also contribute to broader
reflection on transformations. Landscape transformations should focus on increasing adaptive
capacity rather than on controlling hazards, which may induce vulnerability transfers through
the degradation of common pool resources and other ecosystem services.
Contributed session oral presentation:

Working Together: Building Databases and Collaborative Platforms for the
Study of Social-Ecological Systems
John Anderies 1, 2, Ute Brady 1
1
2

School of Human Evolution and Social Change, Arizona State University, Tempe, United States
School of Sustainabilty, Arizona State University, Tempe, United States

Working together to understand institutional arrangements and governance structures of shared
resources requires the careful comparison and analysis of many different case studies from
around the world. Information and analysis of these case studies represents shared knowledge
infrastructure in its own right. The SES Library at the Center for Behavior, Institutions, and the
Environment at ASU (see seslibrary.asu.edu) was developed in order to promote the
development of such a knowledge resource by seeking to provide data, analytical tools, a
collaborative platform, and a community of practice to the research community. This, in turn,
requires that the research community contribute case study data and analysis to the SES Library
as well. Currently, the SES Library contains around 200 cases of Social Ecological Systems
(SES) in its database. These cases have been analyzed based on the principles of the Institutional
Analysis and Development (IAD) and Robustness Frameworks of Ostrom et al. “Case studies”
represent the focal point of analysis, i.e. the examination of the complex interactions between
communities, the shared resource(s) they govern, and the set of institutional arrangements and
social structures within which they are embedded. The SES Library also includes formal
mathematical representations that have been developed for various SESs around the world, and
data from the original CPR database which was coded by Ostrom, Schlager, and Tang.
Additional databases will be added soon. Although the database has been used for comparative
case-study analyses and mathematical model development, there remains an unrealized
potential for comparative and collaborative research on fundamental organizing principles for
governance, e.g. the relevance of the Ostrom's Design Principles, and fundamental feedback
structures between different types of infrastructure in SESs. This speed talk will illustrate how
the SES Library can be used to advance that potential, and how new community members can
contribute to the collaboration.

Contributed session oral presentation:

From vulnerability transfer to maladaptation: exploring processes at stake
through observation, experimentation and simulation
Olivier Barreteau 1, J. Marty Anderies 2, Bruno Bonte 1, Chloe Guerbois 4, Raphaël Mathevet 3,
Clara Therville 5
1

IRSTEA UMR G-EAU, Montpellier, France
Arizona State University, Tempe, United States
3
CNRS UMR CEFE, Montpellier, France
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Nelson Mandela Metropolitan University, George, South Africa
5
Cirad GREEN, Montpellier, France
2
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Adaption patterns undertaken by policy makers within their own jurisdiction may bump into
adaptation patterns undertaken by others at their own level. The consequences of these
interactions may lead to mutual reinforcement or a neutralization of each policy maker’s
adaptation capacity. Since adaptation plans are proliferating we seek to better understand the
processes behind these transfers of vulnerability that might incidentally lead to maladaptation.
In this presentation, we adapt Anderies (2014) framework by considering social ecological
system (SES) adaptive management as autonomous feedback loop. We identify the interactions
between these loops to characterize transfers of vulnerability or robustness as a mechanistic
process, without the need to assume any intention of transfer. We use this representation in its
capacity to encompass narratives observed in coastal case studies in France, South Africa and
England. This enables the interpretation of observations and identification of possible
connections between adaptive management autonomous processes, and the proposition of a
typology of sources of transfers. We complete our analysis of observations through simulations
in an artificial society, SugarScale, and experimentations with serious games. Sugar Scale
features transfers of vulnerability between “countries” that use two complementary resources
with contrasted exposure to hazards. The possibility to trade resources and migrate from one
“country” to another generates virtual examples of vulnerability transfers among populations.
Ultimately policy makers seek ways to increase the overall efficiency of adaptation plans but
lack understanding of these complex relations. Our serious games raised the awareness of these
possible transfers, made them visible and enabled discussion of (1) the plurality of adaptation
patterns (and related goals), and (2) the mechanisms behind them that could be corrected. The
outcomes of these preliminary experiments demonstrated the considerable potential of these
settings to raise awareness and trigger discussion about vulnerability transfers.

Wednesday, 23 August - Room 32 (30) - 11:00 - 12:30
Connecting to the biosphere with our head, hand and heart – approaches,
methods and examples from arts and crafts practices
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Viveca Mellegård
Calls for a fundamental shift in mindset about achieving global sustainability have so far placed
the emphasis on mental, not practical, physical or sensory approaches.Craftsmanship is
recognised as a source of practical wisdom, however, it has proved difficult to access and
articulate the knowledge and skills embedded in craftsmanship and, there are many outstanding
questions about what role crafts practices play in fostering and facilitating social-ecological
resilience for sustainability. This session centres around methods and approaches used by craft
artists, practitioners and researchers of craftsmanship to understand and respond to socialecological interactions using their head, hands and heart.
Contributed session oral presentation:

Making craftsmanship visible as a source of social-ecological resilience:
Photographic insights from Sámi duodji and Baltic Sea small scale fishing
Viveca Mellegård
Stockholm Resilience Centre, Stockholm, Sweden
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Craftsmanship has been recognised as a source of knowledge that can inform sustainable use of
natural resources. However, there has been little study of the processes by which craftsmanship
guides and facilitates sustainable development. Moreover, it is difficult to investigate and
observe the knowledge and skills that constitute craftsmanship. Our research aims to: 1) theorise
craftsmanship as a carrier of cultural-ecological memory that includes skill and tacit knowledge;
and 2) to present and demonstrate visual methodologies that can be used to study craftsmanship.
For this purpose, we use findings from two case studies of Swedish craftspeople: a Sámi
craftswoman living in Jokkmokk, and a fisherman in the Stockholm archipelago. These cases
serve to illustrate the value and potential of craftsmanship for sustainable development, and also
highlight the use of visual methods for elucidating the role of craftsmanship as a carrier of
cultural-ecological memory. Based on these results we argue for a further investigation and
appreciation of craftsmanship as embodied reservoirs of tacit knowledge and skills that can
facilitate transitions towards sustainable societies.

Contributed session oral presentation:

Embroidering sustainable incomes – a case study from West Bengal
Kanika Mukerjee
Utsa Workshop, Kolkata, India

Working with rural village women around the neighbouring villages of Dwaranda in the district
of Birbhum, West Bengal – utsa workshop creates hand-made textile products using primarily
the existing skill set of run stitch embroidery (locally known as kantha embroidery) so that
women may gain employment easily if they are unable to leave their homes to earn income.
Embroidery work is distributed (or collected) by the women, so it can be undertaken within
their homes while they tend to the daily activities expected of them like child rearing, cooking,
cleaning and herding cows or tending to activities around rice cultivation. Many women have
expectations placed on them as they marry into fairly traditional mindsets, often taking away
their financial independence. Embroidery and earning from commercial textile production gives
them the freedom and ability to provide for their families, raising their self respect and status as
women. utsa workshop creates products sourcing only local, sustainable hand-woven fabrics
sourced from weavers all over India. Many rural women in the district already have sufficient
embroidery skills. However, the run stitch is a very basic stitch that can easily be learnt by those
who have no skill in embroidery whatsoever. Therefore, some utsa workshop products have
been designed specifically to employ the learner embroiderer from the start, ensuring the ability
to earn a basic income for themselves regardless of skill. This adds to their income base, along
with the existing work they might already be earning in the village; like bidi making (cigarettes
rolled from leaves), making jams & sweets at festival time. It is within this existing ecosystem
of hand-crafting that utsa workshop sits; aiming to conserve Bengal’s heritage of kantha
embroidery as well as use contemporary paths to creating new self sustainable incomes.

Contributed session oral presentation:

Natural colour as a communication medium and knowledge carrier between
nature, plants, human and non humans
Jeanette Schäring
Independent, Göteborg, Sweden

Jeanette Schäring is an environmental artist and researcher working between the boundaries of
craft, art and science. Jeanette explores the holistic world of colour from nature, plants and food
waste using a combination of slow complex traditional and contemporary organic biological
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processes to transform colour from nature. The environmental space, ecology, health, human
perception and how plant colours are deeply interwoven with human life and culture provide
the grounding inspiration for her works, she is using natural colour as a communication medium
and knowledge carrier between nature, plants, human and non human, as well as an indicator of
our delicate ecosystems. She works with site-specific water and colour projects involving
people and communities combining a trans-disciplinary approach; merging ancient knowledge
with the contemporary, social cultural and ecological knowledge, philosophy, together with art
and natural science in projects which blur and break the traditional boundaries of disciplines.
Jeanette’s work is experimental, using inter-species communication and investigating with her
senses - her body a tactile recognition in the surroundings - creating colorant maps in the urban
spaces. She uses natural colour for change in the urban and rural space, which can provide clues
and indications to livelihood, water quality and the general state of the environment. Colour
from plants and water evoke questions about humanity, nature and its variation.

Wednesday, 23 August - Room 23 (30) - 11:00 - 12:30
Can cities align resilience with sustainability? Theoretical tensions,
practical trade-offs
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Lorenzo Chelleri
This session brings together a diverse set of scholars, disciplines and perspectives to explore
theoretical tensions and practical trade-offs related to how cities conceive and apply resilience
thinking in plans and management practices. In an increasingly urbanized world, cities and their
social-ecological teleconnections critically shape global sustainability. Sustainability has been
part of the urban agenda for decades, but recently the focus has shifted more towards resilience,
and urban challenges are increasingly framed as a need for ‘resilient cities.’ What can we learn
from how different cities and scholars operationalize resilience? How does it differ from efforts
to increase urban sustainability? Are policies and practices aligned to overall sustainability
challenges or are there conceptual and operational trade-offs? This session will explore these
questions in a dynamic pecha-kucha format followed moderated discussion. The session has been
co-organised by the chair, Sara Meerow and Marta Olazabal.
Contributed session oral presentation:

Designs that support resilience for residents while reducing ecological footprints
of cities?
stephan barthel
Stockholm Resilience Centre, stockholm, Sweden
University of Gävle, Gävle, Sweden

Can we think of designs and urban landscapes that support resilience for residents and
communities while reducing ecological footprints of cities? Complex urban systems dynamics
relies on multiple and multifaceted linear and non-linear feedbacks which affect scales ranging
from human behavior and well being to emergent structures of cities and to imprint of urban
metabolism on the Biosphere. Multilevel transformations are therefore a matter of a
combination of factors nested within the policy dimension of change. Currently in Stockholm,
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”Densification and digitalization” are the hottest concepts of change in urban policy for solving
issues about accessibility, economic expansion and about energy efficiency. While reduced
floor space/capita increasingly are evidenced to save croplands and to reduce energy
metabolism of cities, a growing body of literature highlights the role of proximate nature
environments to generate ecosystem services related to well being and learning for people living
in cities. There seems to be an urgent need to intergrade understandings about social-ecological
relations related to social sustainability in cities with technical understandings to urban
sustainability in a combined Socio-Technical-Ecological Systems understanding (SETS). This
speech draws on the latest insights developed in the urban social-ecological group of researchers
of Stockholm Resilience Centre.
Contributed session oral presentation:

Transformative resilience towards urban sustainability – a planning perspective
Sonja Deppisch
HafenCity University Hamburg Überseeallee 16 20457 Hamburg Germany, Hamburg, Germany

Urban land-use planning is all about urban change – is it really? Resilience is (very) broadly
characterized as the capacity to deal with change and to sustain a certain functioning state of a
system, which could be defined as e.g. a city or a whole urban region. What is resilience in the
urban context seen by an urban planning perspective and how does the planning community
discuss and define the term (with respect to social-ecological resilience, see e.g. Davoudi, 2012;
Davoudi, Brooks & Mehmood, 2013; Goldstein, Wessells, Lejano & Butler, 2013; Wilkinson,
2012)? Does current planning increase or decrease urban resilience? And what, finally, can be
understood by urban resilience for a deliberative activity such as is urban planning? To what
extend does urban planning need a more transformative notion of urban resilience and why
could it be needed? Which normative questions arise and how can they relate to urban
sustainability? These theoretical questions will be discussed using practical examples of
transdisciplinary research findings on cities and urban regions and their respective urban and
regional planning authorities dealing with climate change impacts on coastal zones of the Baltic
Sea. References: Davoudi, S. (2012). Resilience, a bridging concept or a dead end?. Planning
Theory and Practice, 13, 299-307. Davoudi, S., Brooks, E. & Mehmood, A. (2013).
Evolutionary resilience and strategies for climate adaptation. Planning Practice & Research, 28,
307-322. Goldstein, B. E., Wessells, A. T., Lejano, R. & Butler, W. (2013). Narrating
Resilience: Transforming Urban System Through Collaborative Storytelling. Urban Studies, 119. Wilkinson, C. (2012). Social-ecological resilience: Insights and issues for planning theory.
Planning Theory, 11, 148–169.
Contributed session oral presentation:

Defining and Characterizing Urban Climate Resilience: The Theory-Practice
Divide
Sara Meerow
School of Natural Resources and Environment, University of Michigan, Ann Arbor, United States

In my pecha-kucha presentation I will discuss some of the key tensions between how academics
and local government practitioners conceptualize urban resilience. In particular, I will highlight
the results of a recent study in which I compared definitions and characteristics of urban climate
resilience in the academic literature and a survey of 134 city officials from across the United
States. While there are a number of unresolved debates in academic understandings of urban
resilience, practitioners appear even more divided on the meaning and value of the concept.
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Where scholars seem to be moving towards ‘bounce forward’ or social-ecological definitions,
practitioners still favor potentially problematic 'bounce back' or engineering-based definitions
of resilience. While local government respondents confirm the importance of all 16 resilience
characteristics identified in the academic literature, coding practitioners’ free response
definitions reveals that they rarely mention qualities commonly associated with resilience in the
scholarly literature such as diversity, flexibility, and redundancy, but do emphasize robustness.
I argue that these inconsistencies present a challenge for the theory-practice interface.

Contributed session oral presentation:

Linking urban resilience and sustainability through urban ecosystems
Timon McPhearson
Urban Ecology Lab, Environmental Studies Program, The New School, New York City, United States

Almost all of the impacts of climate change have direct or indirect consequences for urban
ecosystems, biodiversity, and the critical ecosystem services they provide for human health and
well-being in cities. These impacts are already occurring in urban ecosystems and their
constituent living organisms affecting ecological resilience in regions around the world and yet
climate change and urbanization are likely to increase the vulnerability of biodiversity hotspots,
urban species, and critical ecosystem services. Urban ecosystems have an important and
expanding role in helping cities build resilience to the impacts of changing climate. Investing
in urban ecosystems and green infrastructure can provide cost-effective, nature-based solutions
for adapting to climate change while also creating opportunities to increase social equity, green
economies, and sustainable urban development. This presentation will provide a comprehensive
review of the state of knowledge on urban ecosystems for urban resilience building, in particular
to climate change challenges. It will also explore how resilience and sustainability can be linked
through urban ecosystems. Harnessing urban biodiversity and ecosystems as adaptation and
mitigation solutions can help to bridge resilience and sustainability goals but require that
ecosystems themselves be resilient as well. Cities will need to take a long-term, system-based
approach to climate resilience building. Nature-based approaches to address climate change in
cities explicitly recognize the critical role of urban and peri-urban ecosystem services that
require thoughtful management in order to ensure resilient ecosystem functions and sustainable
supply of environmental goods and services to residents who need them over the next 20, 50,
and 100 years. Conserving, restoring, and expanding urban ecosystems under mounting climatic
and non-climatic urban development pressures will require improved urban and regional
planning, policy, governance, and multisectoral cooperation.

Contributed session oral presentation:

Urban Resilience Trade-offs : Governing Urban Density in Mumbai
Rachna LEVEQUE
University College London, London, United Kingdom

Urban density is an endogenous stressor in the social-ecological system that is the city. In
Mumbai, urban density is at once real, yet neglected by formal policy; it is a desirable in
Mumbai's vision of a world-class city, yet undesirable for the crowding and pressure on public
services that it creates; and it is a trait of the city that evokes power and emotions at several
scales of formal and informal governance. This presentation will focus on the trade-offs
between the different responses to urban density in Mumbai, including formal policy responses
and on-the-ground action, responses focussing on the long-term and those focussing on the hereand-now, and responses from those wanting to build, those wanting to protect communities

Final PDF-version, August 18th 2017. For later updates please see the interactive programme.
and/or habitats, and those wanting "progress". While formal planning and governance in
Mumbai has frequently responded to urban density on a reactive basis, numerous grassroots
organisations have responded to it at a local and issue-specific level, often bridging between
communities and policy-makers. These very different scales of intervention create sporadic
linkages between actors and initiatives, open up opportunities for dialogue and negotiation, and
frequently encounter barriers and resistance. The patchwork of responses has implications for
how Mumbai can respond to urban density in an adaptive and transformative manner - ie, be
resilient in the face of the changes entailed by urban densification.Exploring resilience in the
context of actual responses to an endogenous stressor such as urban density helps highlight the
opportunities, challenges and trade-offs in governing for resilience. It also helps understand the
role of agency in overcoming structural constraints and in enabling adaptive governance in the
face of uncertain stresses in social-ecological urban systems.

Wednesday, 23 August - Room 33 (30) - 11:00 - 12:30
Hydrological Surprises in an Interconnected World
Contributed session - Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Lan Wang-Erlandsson, Line Gordon, Patrick Keys
Water is one of the most important physical connections among ecosystems and societies, and
surprises associated with water can have significant consequences for social-ecological stability
and resilience. For example, a drought that in previous times would be isolated to a community
or nation can now have the potential to trigger regional or global food crises. Similarly, the
collapse of an ecosystem that may have once had significant but regionally limited impacts, can
now cascade through social-ecological systems leading to complex systemic social-ecological
surprises. Understanding the implications of shocks to the hydrological cycle and water systems
in general is a priority for global sustainability. In this session we aim to explore the multifaceted
aspects of hydrological surprise in an interconnected world, by inviting submissions focused on
a wide range of water-related surprises, including: social-ecological regime shifts, cascading
failures in interconnected and networked systems, social feedbacks that modify the water cycle,
tele-connections and tele-couplings especially that are ‘hidden’ or under-studied. This session is
intended to serve as a platform for an ongoing discussion that will feed directly into a synthesis
paper on the topic of hydrological surprise. The session has been coordinated by the chairs and
Ruud van der Ent.
Contributed session oral presentation:

Green and blue water demand from large-scale land acquisitions in Africa
Emma Johansson 1, Marianela Fader 3, Jonathan Seaquist 1, Kimberly Nicholas 2
1

Lund University, Department of Physical Geography and Ecosystem Science, Lund, Sweden
Lund University, Centre for Sustainability Studies, Lund, Sweden
3
International Centre for Water Resources and Global Change, hosted by the Federal Institute of
Hydrology, Koblenz, Germany
2

In the last decade, more than 22 million ha of land have been contracted to large-scale land
acquisitions in Africa, leading to increased pressures, competition and conflicts over freshwater
resources. Currently 3% of contracted land is in production, for which we model site-specific
water demands in order to indicate where freshwater appropriation might pose high socio-
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environmental challenges. We use the dynamic global vegetation model Lund-Potsdam-Jena
managed Land (LPJmL) to simulate green (precipitation stored in soils and consumed by plants
through evapotranspiration) and blue (extracted from rivers, lakes, aquifers, and dams) water
demand and crop yields for seven irrigation scenarios, and compare this with two baseline
scenarios of staple crops representing previous water demand. We find that most land
acquisitions are planted with crops that demand large volumes of water (>9000 m3 ha-1) like
sugarcane, jatropha, and eucalyptus, and that staple crops have lower water requirements (

Contributed session oral presentation:

The role of water in transgressing sustainability boundaries and loss of resilience
across scales and regions: consumption-based water footprints
Holger Hoff 1, 2, Rafaela Flach 3
1

Potsdam Institute for Climate Impact Research, Potsdam, Germany
Stockholm Environment Institute, Stockholm, Sweden
3
Hamburg University, Hamburg, Germany
2

Building resilience, much like implementing the SDGs, is a universal effort. Through
international trade and global sourcing it has also become a global effort, subject to cross-scale
dependencies and spillovers. Universality here means that improved resilience in one region,
e.g. in Europe, should not come at the cost of reducing resilience in other regions. While
Europe's internal environmental performance has been improving, e.g. the status of water bodies
(in line with the Water Framework Directive) and growing forests and protected areas, Europe
at the same time has been externalizing more and more of its natural resource use to other
regions, in particular for growing biomass (food, feed, bioenergy etc.). That often affects
resilience and resource scarcity in other regions which produce for export to Europe. We
demonstrate this effect for Brazil and its exports of virtual water and land with some of its most
important agricultural products. Sub-national scale analysis shows that the water footprint of
consumer countries varies both qualitatively and quantitatively as a result of different
consumption patterns and sourcing, and heterogeneity of production variables and water
resources. For example, EU imports of Brazilian sugarcane are sourced from production areas
with higher water stress (in particular areas in Northeast Brazil), compared to Chinese imports,
so that virtual water flows to Europe on average cause higher water stress levels than virtual
water flows to China. Water use for agricultural export production has changed in the recent
years, not only as a result of changes in output and trade, but also due to investments in water
infrastructure, agricultural intensification and, most importantly, land use changes related to
agricultural expansion and deforestation. With that, changes in lifestyles, diets, consumption
patterns and sourcing of agricultural products can cause surprises in terms of water scarcity and
resilience in distant regions.
Contributed session oral presentation:

Flooding and Urban Resilience in Secondary Cities: Insights from Southeast Asia
Kenneth MacClune
ISET-International, Boulder, United States

The Flood Resilience Challenge. Cities in Asia have grown at increasing rates in the past 20
years. Urbanization has lead to changes in hydrology with natural drainages blocked and with
ground permeability transformed. In the past ten years there has been acceleration in
urbanization in secondary cities with land prices in one case increasing by 100% in one year.
The short timeframe of urbanization means that infrastructural, ecological and institutional
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structures that once served to reduce risk have either been degraded or are no longer up to the
task. The short timeframe also means the current landscape has likely not experienced more
extreme events. A 20-year return period event will now occur under vastly different hydrologic
conditions than had previously been tested. Further complicating this is climate change. These
complex factors combine to produce major risk with high uncertainty. A resilience approach,
therefore, is best suited to address this challenge. ISET developed a Resilience Framework that
we use with stakeholders to facilitate the exploration of vulnerability and the steps needed to
enhance resilience characteristics. Through this framework the City of Da Nang identified and
prioritized key challenges, one of which was river management. Institutional arrangements for
river management can be challenging but are made more complicated by governance silos and
administrative jurisdictional boundaries that crisscross river basins and that limit or prevent
coordinated action. Therefore a key resilience building effort in most river management efforts
are the creation of platforms for dialogue that promote sharing and learning information. Here
I describe the creation of such a platform in the City of Da Nang, its challenges and successes.
I will present how using a joint modeling effort can incentivize stakeholders to join, participate
and scale out these platforms and through so doing promote enhanced flood resilience across a
river basin.

Contributed session oral presentation:

Understanding moisture recycling leads to better drought predictions
Obbe Tuinenburg, Stefan Dekker
Copernicus institute, Utrecht University, Utrecht, Netherlands

The prediction of precipitation weeks to months in advance is at the frontier of science. Here,
we hypothesize that seasonal drought predictions are improved if we understand moisture
recycling. The statistical aspect of a drought that has the most impact strongly varies from case
to case. This work takes the perspective of crop farmers. Using a crop model, we calculate how
sensitive a crop is to precipitation shortages. Moreover, we will test during which period of the
year crop growth is most sensitive to precipitation shortages and to which statistical aspect of
this precipitation shortage the crop is most sensitive. For example, crop production may be
sensitive to the total precipitation in a month, but not to the distribution of the precipitation
across that month. When it is known how sensitive the crop is to a precipitation shortage during
each phase in the growing season, we can determine the predictability of this particular
precipitation shortage. This will be done based on the subseasonal to seasonal prediction project
(http://S2Sprediction.net) hindcast archive for the past 20 years. The prediction of precipitation
anomalies in this archive is done using an ensemble of atmospheric models, each with slightly
different initial conditions. The effect of these initial conditions on the prediction quality will
be tested. For example, a moist initialisation of the upwind soil may lead to more precipitation.
This could be the case because the wetter upwind soil leads to more evaporation that
subsequently precipitates from the atmosphere; moisture recycling. If moisture recycling is
important for drought prediction in the location of interest, upwind soil moisture observations
may improve statistical drought predictions. Knowing the potential predictability of droughts
and moisture processes involved in this predictability may provide opportunities to perform
targeted measurements of relevant climate variables and therefore reduce hydrological surprises
for crop farmers.

Contributed session oral presentation:
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Building Regional Resilience for Vulnerable Water Utilities: Learning from
Californian Drought Responses
Amanda Fencl 1, 2, 3, Mark Lubell 1, Julia Ekstrom 2, Louise Bedsworth 2
1

Center for Environmental Policy and Behavior, UC Davis, Davis, United States
UC Davis Policy Institute, Davis, United States
3
University of California, Davis - Geography, Davis, United States
2

Drinking water utilities are managing through one of the worst droughts in California’s recent
history. Water supply and demand in the State are unequally spatially and temporally
distributed; utilities often manage diverse portfolios of local and imported water. The
vulnerability and resilience of utilities is also unequally distributed but all are critically
important in mediating the severity of drought impacts on the communities they serve. Despite
the persistence and frequency of drought events, utilities have few drought planning
requirements, especially smaller ones. Recent research suggests that multi-year droughts in
California persist when the state experiences a reduced frequency in its major storm events. As
climate change alters the intensity and frequency of these major storms, droughts are expected
to increase. This study represents one of the first, statewide assessments of drought impacts and
responses by the multitude of utility types that supply drinking water in California. The
governance of local utilities ranges from sovereign Tribal nations and to cities, special districts
and private companies. This study’s purpose is to identify utility characteristics that enable
adaptive capacity for drought and other extreme events, and to inform local and cross-level
strategies for resilient drinking water governance. A 2015 online survey and regional case
studies built from document review and semi-structured interviews, investigate how utilities are
vulnerable, prepared for, and adapted to drought and climate impacts. Findings highlight that
the diversity of impacts, responses, and barriers are driven by a utility’s isolation, policy
network participation, and reliance on imported versus local water sources. The State recognizes
the need for institutional change to enable utility drought preparedness; a 2016 Governor’s
Executive Order includes directives to help utilities build local and regional resilience (EO, B37-16). To be successful in this endeavor, implementing agencies will need to address a utility’s
teleconnected vulnerability and resilience.

Wednesday, 23 August - Room 26 (50) - 11:00 - 12:30
Debating the big questions of adaptive governance in social-ecological
systems
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Jeremy Pittman, Steven Alexander
There have been multiple attempts to synthesize the key features of adaptive governance, which
have provided many useful insights. Yet several big questions remain. Our session brings
together leading scholars to openly debate a few selected big questions in a friendly forum: (1)
how can early warning signals and scenarios inform anticipatory adaptive governance; (2) why
are windows of opportunity so rarely opened or used; and (3) can adaptive governance
destabilize deeply-rooted power structures to unlock social-ecological traps? The scholars will
form two teams, and each scholar will debate one question. Panelists: 1) Lisen Schultz,
Stockholm Resilience Centre; 2) Barb Cosens, University of Idaho; 3) Claudia Pahl-Wostl,
University of Osnabrück; 4) Maricela De La Torre Castro, Stockholm University; 5) Margot
Hurlbert, University of Regina; and 6) Brian Chaffin, University of Montana
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Wednesday, 23 August - C4 (125) - 11:00 - 12:30
Cold turkey: Transformation to a less anti-microbial planet
Contributed session - Social-ecological transformations for sustainability
Chair/s: Peter Søgaard Jørgensen
Antibiotics constitute the building blocks of modern human health and animal farming systems.
However, due to misuse and overuse we have transformed the global microbiome to become
harder to treat. As a consequence antibiotic resistant bacteria are today involved in hundreds of
thousands of deaths. Building on the ongoing global social-ecological transformation away from
fossil fuels, this session sets out to discuss and establish a similar transformations approach to
antibiotics. The session brings together leaders from a diverse set of disciplines and constitutes
a platform for them to outline such a transformation.
Contributed session oral presentation:

Transformation of food systems
Patrik Henriksson 1, 2, Max Troell 1, 3, Andreu Rico 4
1

Stockholm Resilience Centre, Stockholm, Sweden
WorldFish, Penang, Malaysia
3
Beijer Institute, Stockholm, Sweden
4
IMDEA, Stockholm, Sweden
2

A key challenge for humanity is to sustainably produce enough food for a growing world
population. Present overuse of antimicrobials (AM) in animal husbandry risks causing largescale microbial changes, which will accelerate the global spread of antimicrobial resistant
(AMR) bacteria, which is a looming threat to modern medicine. This is already a fact as the
number of people that die from resistant infections is increasing. The largest use of AM
compounds is in animal farming to treat diseases, generally with more frequent use in intensified
production systems. AMs are, however, also superfluously used as growth promoters in animal
production or to treat misdiagnosed diseases, incl. viral infections. Aquaculture, the world’s
fastest growing animal food sector, contributes with 15% of global animal production. While
the sector is a prominent user of AMs, application frequencies and dosages differ drastically
among species and farming systems. The rapid growth of the sector, largely driven by
intensification, is however expected to increase AM use. Since little is known about overall AM
usage in the aquaculture sector, or its contribution to AM resistance, the present study sets out
to identify hotspots in the aquaculture sector and outline a framework for identifying drivers
explaining AM use. Possible pathways and mechanisms for improved AM use, and their societal
consequences, are also discussed.
Contributed session oral presentation:

Antibiotic resistance – a threat to health and global sustainable development
Otto Cars
ReAct, Uppsala University Sweden, Uppsala, Sweden

The world is now facing the grave consequences of the man-made problem of antibiotic
resistance. This global crisis is threatening all health systems, but its consequences moves far
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beyond human and animal health- it also impacts on the environment and have repercussions
for social and economic development. The costs of non-action as reported by the World Bank
are huge. The diminishing effectiveness of antibiotics also leads to questions about
intergenerational justice and our responsibility for the wellbeing of future generations. This talk
will briefly review efforts to deal with antibiotic resistance, including the Global Action Plan
on antimicrobial resistance and the recent adoption of a political declaration by the UN General
Assembly and give examples of successful national interventions. The presentation will also
discuss how antibiotic resistance challenges the fulfilment of several of the Sustainable
Development Goals ( SDGs) and how this framework must be used to better integrate
international policy processes and the need for radical changes in behavior and social norms
and large financial commitments new collaborations for innovation and development assistance

Contributed session oral presentation:

Seeding transformations through participatory exploration of microbial
biodiversity in our daily lives
Robert Dunn
Department of Applied Ecology, North Carolina State University, Raleigh, United States

A key component of understanding resistance is public engagement. Whereas some challenges
require only better policies, management of resistance requires both better policies and that
better decisions be made by billions of people. This is true with regard to antibiotics, but also
with regard to the much larger antimicrobial market. In many countries, one can now buy
toothpastes, underwear, and even diapers that contain antimicrobials. A key question is both
how to simultaneously better understand the context for such use and its consequences while,
ideally, also intervening in the decisions being made. Over the past years, we have developed a
series of projects that engage the public in helping to study the microbes around them in their
daily lives. These projects have considered belly buttons, armpits and most recently sourdough
bread and shower heads. In carrying out these projects, we have made major headway in
understanding the consequences of everyday decisions on the microbes around us. We have also
begun to understand the ways in which engaging the public to study the life around them does
(and does not) change their behavior relative to those same organisms. I will provide a detailed
discussion (and the potential to participate) in the two newest of these projects, one focused on
the ecology of sourdough starters and the wonderful if poorly understood deliciousness that
results from them, and shower heads and the often pathogen-loaded water that flows from them.
Finally, I will discuss the potential for a new kind of project to engage the public in
simultaneously studying resistant microbes and behaviors that might mitigate their persistence.
Throughout the talk, I will emphasize the importance of both providing expert opinion in work
with the public and of listening to the public, our own greatest failures to date having been when
we failed to listen to important observations by the public of the life around them.

Contributed session oral presentation:

Addressing Antimicrobial Resistance: The ethics of dealing with a super-wicked
problem
Jasper Littmann
Robert Koch Institute, Berlin, Germany

Antimicrobial Resistance (AMR) has frequently been described as one of the major health
threats of the 21st century. One of the reasons that AMR is so difficult to address for policy
makers is that there appears to be no technological fix. Since their discovery, antibiotics have
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only kept us one step ahead of bacteria, which have continued to adapt rapidly to new drugs by
developing novel resistance mechanisms. This paper will frame AMR as a particular type of
policy challenge, a so-called super-wicked problem that is structurally similar to global threats
like climate change. Super-wicked problems are – by definition – not solvable but can only be
managed more or less successfully. The paper will explore, what implications this has for our
strategies to combat AMR, and it will be argued, that since AMR is likely not solvable, we
should instead begin to think more about how to mitigate its effects as best we can. Finally, the
paper will explore, what such mitigation strategies may involved, what demands they place on
society and how they can be justified to the public.

Wednesday, 23 August - Room 24/25 (70) - 11:00 - 12:30
The role of human-nature co-production of ecosystem services for
resilience in production ecosystems.
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Jan Bengtsson
The co-production of ecosystem services by human and ecosystem inputs (capital) has been
recognized as a major problem in ecosystem management in recent years (e.g. Palomo et al.
2016, Adv Ecol Res 54:245). This is particularly important in production systems, where human
management and inputs like labour, fertilisers and fossil fuels to various degrees influence
especially provisioning ecosystem services and resilience (Rist et al. 2014 Ecosphere 5:73),
especially so in intensively managed systems. The aim of this session is to explore how such coproduction of ecosystem services influences resilience and management of production systems
with varying degrees of human inputs.
Contributed session oral presentation:

Human-nature co-production of ecosystem services in production ecosystems setting the stage
Jon Moen 1, Jan Bengtsson 2
1
2

Umeå University, Umeå, Sweden
Swedish University of Agricultural Sciences, Uppsala, Sweden

The demand for food and fiber from our ecosystems increase as a consequence of a growing
human population and increasing affluence. These production systems depend on internal
supporting and regulating ecosystem services, but also on varying amounts of anthropogenic
inputs, such as fossil fuel, technology, nutrients, and pesticides, to determine and maintain
structure, function and outputs. Put differently, human input interacts with ecosystem processes
to co-produce the provisioning services that we want from these systems. In some systems,
human input are now the principal support for maintaining the system state, such as in intensive
agriculture and forestry. This creates an artificial ecological state that would not exist without
the human input, but at the same time this may be seen as a desired state as long as we need and
value the food and fiber the systems produces. This situation has been termed "coerced
resilience". However, the resources needed to maintain these artificial states must come from
somewhere, creating cross-boundary interactions between the production system and the
supporting systems that produces the necessary resources, which in turn may lead to degradation
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of those systems. This introductory talk will outline the causes and consequences of coerced
resilience in production systems as a framework for the other invited talks and the deep
conversation with the participants on how human and natural inputs affect ecosystem services
and their resilience.

Contributed session oral presentation:

A social science perspective on co-production of ecosystem services
Marie Stenseke
Unit for Human Geography, Dept of Economy and Society, University of Gothenburg, Göteborg,
Sweden

Understanding and reframing the way in which humans are conceptualized in relation to the rest
of nature is an important part of working out how to craft a more sustainable future.
Notwithstanding the heterogeneity in science (including natural, engineering, and social
sciences and humanities) as regards the degree to which ’the human’ and ’nature’ are regarded
as distinct categories, the need to detect the role of human agency in order to identify paths
towards sustainability is commonly acknowledged. For properly addressing the full range of
SDG:s, including equity and distributive justice, it is necessary to recognize the multifaceted
character of human agency. Hence, the mapping and analyzing of ‘co-production of ecosystem
services’ has to acknowledge key aspects related to the human society and human well-being,
such as knowledge, power, values and conflicting interests. In line with recent thinking in
IPBES, ecosystem services is better regarded as a complex network of social actors and coproduction pathways, rather than as a uni-directional cascade from nature to peoples’ quality of
life. Likewise, it is important to recognize the cross-regional interactions (i.e. teleconnections),
which constitute a significant character of the contemporary global and mobile society. Both
these issues add to the complexity of ‘co-production of ecosystem services’ and challenge us to
go beyond local spatial scales and linear perspectives on interactions. In doing so, it might
facilitate to differentiate between physical and cognitive co-production types, as suggested by
Palomo et al (2016).

Contributed session oral presentation:

Anthropogenic vs. ecological pathways to resilience: Insights from Sweden’s
production forests
Adam Felton
Southern Swedish Forest Research Centre, SLU, Alnarp, Alnarp, Sweden

Swedish production forestry relies extensively on the rotational clearcutting of even-aged
conifer dominated stands, which on productive sites are primarily comprised of Norway spruce
(Picea abies). Maintaining this system state depends heavily on anthropogenic interventions,
including the provision of selectively breed seedlings, soil scarification, site planting, and the
repeated removal of competing vegetation. The net result is a homogenous single tree-species
dominated system which usually produces high volumes of economically valuable wood
product; but which is also recognized as lacking in biodiversity, of limited aesthetic and
recreational value, and vulnerable to abiotic and biotic disturbance. A decade ago destructive
storms disproportionately affected Norway spruce dominated stands, and seemingly provided
the motivation and opportunity to shift directions towards lower risk alternatives (e.g. broadleafconifer mixtures). Nevertheless, associated information campaigns and financial subsidies did
not meaningfully change the system’s direction. Instead Norway spruce stands continue to
dominate, and storm risks are primarily mitigated via earlier thinning regimes more intensive
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rotation cycles. In this socio-ecological system anthropogenic pathways to resilience appear to
be more readily adopted than their ecological alternatives. I discuss some of the potential
benefits, limitations, obstacles, and opportunities for changing Sweden’s production forestry
towards a more natural ecological system state, and how current decisions are likely to affect
the range of future alternatives available.
Contributed session oral presentation:

Transition of agricultural systems towards sustainability through exploring the
(re)coupling of productive systems with nature
Daniele MAGDA
INRA-SAD, Castanet tolosan, France

Transition of agricultural systems towards sustainability has been largely acknowledged
through exploring the (re)coupling of productive systems with nature. Different proposals have
emerged in the ways to conceptualize and manage agroecosystems giving a diversity of
“ecologized” forms of agricultures (Thompson 2007; Ollivier et Bellon 2013; Levidow 2015).
These forms are currently debated in their ability to be really ecologically based and to develop
a systemic approach of transformations. A dominant view is to put in opposition approaches
proposing to limit impact of agriculture (as high environmental value agriculture) to proposals,
as for agroecology (M.A. Altieri, 1989), introducing ecological functionalities within
productive process, encompassing both, sociological, technical, and ecological dimensions
within the transition. We propose to analyze different proposals of “ecologized” agriculture in
regard to the social-ecological systems they define, how they frame each dimension especially
ecological one from their articulations. We will discuss about how their assumptions and
paradigms represents opposite or complementary ways for agriculture transition.

Wednesday, 23 August - C1/C2 (250) - 11:00 - 12:30
What can community and participatory theatre bring to resilience science
and development? SESSION 2 OF 2: Showcasing experiments in
participatory theatre
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Aurélie Botta, Katrina Brown
The session will examine the practice of participatory theatre for resilience, by showcasing two
Forum Theatre performances. It will encourage debates with the theatre troupes, researchers and
practitioners. Forum theatre is a type of participatory theatre developed by Augusto Boal in
which a short play about a specific problem is performed on a problematic situation – in these
cases, different aspects of community resilience - and then the audience is invited to suggest
changes to improve the outcome of the play. The change can be directly performed by the troupe,
or the spectator is invited to act in the play themselves.

Wednesday, 23 August - Room 27 (60) - 11:00 - 12:30
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Towards a mechanism-based understanding of the dynamics of SES
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Emilie Lindkvist, Kirill Orach, Maja Schlüter
Social-ecological systems (SES) co-evolve through mutual adaptations of humans to ecological
change and ecosystems to human pressures at different temporal and spatial scales. At the same
time SES are complex adaptive systems in which system level changes, such as a regime shift or
a policy change, emerge from local level adaptations within given social and biophysical settings.
While we are starting to understand drivers of system level change, we still know little about the
micro-level and cross-level social-ecological mechanisms, i.e. causal explanations, which may
explain observed system level change. This session aims to investigate how to conceptualize,
develop and test mechanisms that determine the co-evolutionary dynamics of SES and discuss
consequences of a mechanism-based understanding for governance of SES. Panelists include:
Örjan Bodin, Stockholm Resilience Centre; Graeme Cumming, James Cook University; Jörn
Fischer, Leuphana University; and Steve Polasky, University of Minnesota
Contributed session oral presentation:

Ritual and practice in co-evolution: Everyday forms of resilience for development
L. Jamila Haider 1, Maja Schlüter 1, Wiebren Boonstra 1, Anzurat Akobirshoeva 2
1
2

Stockholm Resilience Centre, Stockholm, Sweden
Pamir Biological Institute, Khorog, Tajikistan

Baht, a festive porridge prepared for the Persian New Year in the Pamir Mountains is made
from a sweet variety of red wheat, 'rashtak', which grows only in the high reaches of its most
remote valley. The relationship between ecology and culture in such landscapes runs deep,
having co-evolved over millennia. Such tightly intertwined social-ecological systems, rich in
biological and cultural diversity (biocultural diversity), are often poor in monetary terms and
thus targeted by development interventions aiming to improve livelihoods through increasing
productivity. This paper investigates the effects of an introduced wheat seed, which lead to the
near extinction of 'rashtak', thereby severing millennia-old social-ecological relationships. The
paper asks: How does the Pamir social-ecological system change when the relations between
ecology and culture, and hence the co-evolutionary forces, are altered? And how do people
respond to this disconnection? We use everyday practice (farming and post-harvest processing)
and ritual, jointly ‘biocultural practice’ to understand the co-evolutionary mechanisms of the
past and present. Through participatory observation in two villages, engaging in daily practice,
we describe responses to the intervention in the context of larger-scale regional development.
Our findings show how in one village, social-ecological relationships have been strongly altered
and traditional practice is mimicked through cultural rituals (e.g. baht is made with imported
Kazakh flour; and intergenerational knowledge is exchanged through dance). In the other
community, deeply rooted social-ecological relationships have been maintained over the years
as a tribute to ancestry. The paper describes innovative responses in everyday life in both
communities that have been sources of resilience. Understanding co-evolutionary mechanisms
and processes in a landscape may help develop processes for identifying responses to local,
regional and global change that take the co-evolved nature of a social-ecological system into
account and empower appropriate development pathways.

Contributed session oral presentation:
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Exploring alternative mechanisms underlying the forest transition using an agentbased virtual laboratory
Daniel Ospina
The Beijer Institute of Ecological Economics, Royal Swedish Academy of Sciences, Stockholm, Sweden
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden

The forest transition is an empirical regularity observed in several countries, describing a
sequence from net deforestation, followed by stabilization, and finally net forest
recovery. Industrialization and urbanization are seen as key drivers of the ‘economic
development pathway’ of forest transition: as rural out-migration generates agricultural labor
scarcity, marginal farmlands are abandoned and some forest recovers. However, empirical
evidence from recent case studies is not always consistent with this explanation. As a result,
previous attempts at developing a theory of forest transition have turned into a myriad of
context-specific accounts that obscure understanding. Following recent work on land change
science, we pursue the development of a generalized agent-based model as a ‘virtual laboratory’
to investigate alternative mechanisms linking rural out-migration with forest recovery. This
approach requires that the decision-making process and other modeled interactions are
theoretically grounded, rather based on ad hoc conceptualizations that suit only a particular case
study. Investigating alternative mechanisms implies being explicit about each of the competing
accounts of how the changing economic opportunities influence livelihood decision-making on
migration and land use. In this way, alternative mechanisms are multiple working hypotheses,
which are tested in the model based on their ability to reproduce key aggregate patterns
simultaneously (i.e. pattern-oriented modeling). The target patterns can be either stylized facts
derived from previous research or actual observations from a set of real-world test cases. This
work will further explore the agent-based virtual laboratory approach as a promising tool for
advancing towards a mechanism-based understanding of the dynamics of social-ecological
systems.

Contributed session oral presentation:

Applying mechanism-based approach to study emergence of co-evolution between
policy process and social-ecological change
Kirill Orach, Maja Schlüter, Henrik Österblom, Andreas Duit
Stockholm Resilience Centre, Stockholm, Sweden

Making flexible and adaptive policies in response to, often abrupt and unexpected, socialecological change is crucial for sustainable governance. To explain why in some cases socialecological change and crisis results in new policies, while in others not, research has focused
on institutional dynamics or role of agency in the policy process. To further understand the
complex coupled dynamics of environmental policy and social-ecological change, my research
attempts to understand how the two co-evolve through mechanisms that link individual agency
and emergent, structural processes. Particularly I focus on the role of the interest group actor in
mechanisms through which policy process perceives and responds to (or ignores) socialecological change. Through tracing the process of 2013 EU Common Fisheries Policy (CFP)
reform I identify mechanism through which interest groups are able to influence policy change
under particular structural conditions. I further study the case of the CFP to understand how
interest groups influenced the social-ecological information flows during the reform, picking
up, interpreting and relaying signals of social-ecological change. Finally, in order to identify
the conditions under which interest groups may act as ‘barriers’ or ‘catalysts’ of change, I aim
to incorporate the mechanisms found in the empirical case study into an agent-based model of
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policy adaptation to social-ecological change (PoliSEA). Through this mixed methods approach
I seek to better understand the emergence of co-evolutionary dynamics between policy and
social-ecological systems as well as cases where such co-evolution is problematic or leads to
unsustainable policy. Using mechanisms in this case is particularly fruitful, as it allows to
identify patterns that link individual and macro-level adaptations and provide a dynamic
account of policy-SES co-evolution.

Contributed session oral presentation:

Regime shifts in the Anthropocene era models: getting a human actor on board.
Tatiana Filatova 1, Alexey Voinov 2, Getachew F. Belete 2, Leila Niamir 1, Gary Polhill 3
1

Department of Governance and Technology for Sustainable Development (BMS-CSTM), University
of Twente, Enschede, Netherlands
2
Department of Geo-information Processing (ITC-GIP), University of Twente, Enschede, Netherlands
3
The James Hutton Institute, Aberdeen, United Kingdom

The integrated understanding of social-ecological systems (SES) dynamics in the Anthropocene
is challenged by a major mismatch of scales between human actions and global environmental
responses. Currently, many formal models that analyze SES dynamics take a major aggregation
step to represent dynamics of socio-economic actors as generic social drivers at the scale that
fits natural system processes. Alternatively, the natural processes and feedbacks of ecological
systems are reduced to serve as boundary conditions or as a resource base for social systems.
Yet, by encompassing the Anthropocene perspective and the understanding that coupled SES
may undergo regime shifts, requires a detailed modelling of natural and social processes and
feedbacks between systems at their native scales. Firstly, this presentation highlights specific
modelling challenges to consider when exploring coupled SES experiencing regime shifts. We
explore these challenges in the context of four modelling approaches that have been applied to
study regime shifts in coupled SES: statistical, system dynamics, equilibrium and agent-based
modelling. When reviewing these modelling approaches we reflect on a set of criteria including
the ability of an approach (1) to capture feedbacks between social and environmental system,
(2) to represent the sources of regime shifts, (3) to incorporate complexity aspects, and (4) to
deal with regime shift identification. The strengths and weaknesses of various modelling
paradigms are discussed. Secondly, we deliberate on the options for matching models operating
at different scales. We present an example of an integrated modelling framework applied to
study a role of human actors in climate change mitigation. This integration of models, which
operate at different scales, required carefully-designed conceptual links as well as software tools
such as web-based wrapper services. We reflect on the perspectives of an integrated modeling
suit to be instrumental in understanding the origin and consequences of regime shifts in the
Anthropocene.

Wednesday, 23 August - Room 21 (30) - 11:00 - 12:30
Integrating gender and feminist research into global environmental
change: Theory, Methods, and Practice
Contributed session - Approaches and methods for understanding social-ecological
system dynamics
Chair/s: Federica Ravera, Irene Iniesta-Arandia
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A recognition of the significant dimension of gender in environmental sustainability and
development is quite recent (UN Women 2014; Leach 2016). However, overall the gender
perspective in GEC continues to be underexplored by the scientific community ( MacGregor
2009) and its incorporation into development programs and environmental policies has been, to
date, insufficient and fragmented ( Arora-Jonsson 2014; Carr and Thompson 2014). There is a
tendency to frame the discussion on women being especially vulnerable to broader
environmental and structural forces, rather than focus on women and other marginalized groups
being active agents for transforming and adapting to change, collectively and from the margins
(e.g., Meinzen-Dick et al. 2014; Buechler and Hanson 2015). This special session would bring
several speakers who are applying feminist approaches in GEC research and explore the state of
the art and new paths of research. The space created by the differentiated experiences of gender
and feminist researchers applied to GEC research provides an important space for dissemination
of empirical research based on intersectional approaches. At the same time, such a space can
explore theories, approaches and a diversity of qualitative and quantitative research methods
applied.
Contributed session oral presentation:

Why does gender matter in adaptation, vulnerability and resilience to global
environmental change? A systematic and critical review
Irene Iniesta-Arandia 1, Federica Ravera 2, 3, 4, Violeta Hevia 1, Ricardo Ontillera 5, Laura CalvetMir 6, 7, Isabel Ruiz-Mallén 6, 7, Marta Rivera-Ferré 2, David Tarrasón 4
1

Social-ecological systems lab, Department of Ecology, Universidad Autónoma de Madrid, Madrid,
Spain
2
Chair Agroecology and Food Systems, University of Vic-Central University of Catalonia, Vic, Spain
3
ICAAM - Instituto de Ciências Agrárias e Ambientais Mediterrânicas, LDSP- Landscape Dynamics
and Social Process Research Group, Universidade de Évora, Pólo da Mitra, Ap. 94, 7002-554, Évora,
Portugal
4
Centre de Recerca Ecològica i Aplicacions Forestals (CREAF), Cerdanyola del Vallès, 08193,
Catalonia, Spain, Barcelona, Spain
5
Department of Anthropology, University of Roehampton, London, United Kingdom
6
Internet Interdisciplinary Institute (IN3), Universitat Oberta de Catalunya, Barcelona, Spain, Spain
7
Institute of Environmental Science and Technology (ICTA), Universitat Autònoma de Barcelona,
Edifici Z Carrer de les Columnes, 08193 Cerdanyola del Vallès, Barcelona, Spain

This paper explores the literature linking research on resilience, vulnerability and adaptation to
global change with gender issues. We systematically review 117 publications covering natural
and social sciences journals. The aims are to analyze (1) the current state of the art and trends
of such bodies of research; (2) how gender is conceptually and methodologically approached;
(3)the existing research gaps and biases, and (4) resume lessons learnt in how gender matters in
global environmental change. The temporal trends show that the first study was published in
1991, although the number of papers grew exponentially since 2010. Our results highlight how
research linking resilience and gender is scarcer than research tackling vulnerability and
adaptation. Despite in a few cases feminist theories are explicitly presented in resilience
literature; gender tends to be more often an explicit focus of research and more problematized
in the vulnerability and adaptation literature. Intersectionality analysis is seldom applied (i.e.,
the interaction of gender with other variables such as race, age, education or ethnicity, caste to
influence power asymmetries). Furthermore, our results show that gender is assumed to be a
research issue in global environmental change studies in the Global South contexts, but it tends
to be overlooked in others, and especially in the Global North contexts. . We discuss how the
empirical evidence in this area of research is limited, patchy, varied, and highly contextual in
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nature. Findings here are indicative of the complexities in the field of gender and global change,
and signal that a higher engagement with critical social sciences is needed to further advance
knowledge in these areas. We finally argue that the gaps and biases of research in the topic
might have potential implications in current scientific and political debates on vulnerability and
adaptation, and provide recommendations for research and policy-making agendas.
Contributed session oral presentation:

Beyond dichotomies: Gender and intersecting inequalities in climate change
studies
Houria Djoudi 1, Bruno Locatelli 1, 2, Chloé Vaast 3, Kiran Asher 4, Maria Brockhaus 5, Bimbika
Sijapati Basnett 1
1

Centre for International Forestry Research (CIFOR), Bogor Bar, Indonesia
CIRAD (Agricultural Research for Development), Lima, Peru
3
Royal Tropical Institute (KIT), Amsterdam, Netherlands
4
Department of Women, Gender, and Sexuality Studies at the University of Massachusetts, Amherst,
United States
5
Department of Forest Science, Helsinki, Finland
2

Climate change and related adaptation strategies have gender-differentiated impacts. This paper
reviews how gender is framed in 41 papers on climate change adaptation through an
intersectionality lens. The main findings show that while intersectional analysis has
demonstrated many advantages for a comprehensive study of gender, it has not yet entered the
field of climate change and gender. In climate change studies, gender is mostly handled in a
men-versus-women dichotomy and little or no attention has been paid to power and social and
political relations. These gaps which are echoed in other domains of development and gender
research, depict a ‘feminization of vulnerability’ and reinforce a ‘victimization’ discourse
within climate change studies. We argue that a critical intersectional assessment would
contribute to unveil agency and emancipatory pathways in the adaptation process by providing
a better understanding of how the differential impacts of climate change shape, and are shaped
by, the complex power dynamics of existing social and political relations.

Contributed session oral presentation:

Building resilience to climate hazards through an understanding of gender and
intersectionality
Maureen Reed 1, Amber Fletcher 2
1
2

School of Environment and Sustainability University of Saskatchewan, Saskatoon, Canada
Department of Sociology & Social Studies University of Regina, Regina, Canada

While the environmental pathways affecting resilience and climate change have long been
investigated, the social dimensions of resilience have received relatively less attention. For
example, climate change researchers now suggest that climate hazards not only affect
environmental characteristics of a place, but also the social and cultural dimensions such as
community cohesion and sense of place and identity. More specifically, understanding how
gender, culture and other social dimensions intersect to generate highly differentiated and
context-specific experiences of, and responses to, climate hazards is only beginning to be
explored. Feminist scholars using an intersectional lens suggest that climate hazards can
simultaneously expose, intensify, or even challenge existing power differentials and inequalities
within households and communities in both ‘developing’ and post-industrial settings. Such
power dynamics are evident by examining relevant social-demographic characteristics of rural
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and Indigenous communities in Canada. As climate change brings increasing risk of and
complications associated with hazards, our work seeks both to understand and to build resilience
in Canadian rural and Indigenous communities seeking to address the complicated socialcultural dimensions of climate hazards such as drought, flood and fire. Using an intersectionality
lens that draws attention to gender and cultural dimensions, we build a framework to explain
key social-cultural dimensions affecting rural communities, illustrate the framework’s
application to a diverse sample of rural communities in the province of Saskatchewan (with
different resource bases and cultural attributes), and suggest how we can work with those
communities to build and implement inclusive, equitable climate adaptation processes that will
contribute to their social resilience in the face of climate hazards.
Contributed session oral presentation:

Some years you live like a coyote: Women ranchers and cultural resilience in
working rangeland landscapes
Hailey Wilmer 1, Maria Fernandez-Gimenez 2
1

United States Department of Agriculture-Northern Plains Climate Hub, Fort Collins, United States
Department of Forest and Rangeland Stewardship, Colorado State University, Fort Collins, United
States
2

Rangelands are working landscapes that support vital economic, ecosystem, and cultural
processes in the semi-arid and arid Western United States. Rangeland researchers are
increasingly interested in understanding working rangelands as integrated social-ecological
systems and in investigating the contexts of human decision-making processes that support
system resilience. U.S. public land ranchers, beef producers who rely on publically-owned
native and restored rangelands for forage throughout part of the year, are key partners in
rangeland conservation. However, the role of women in building system resilience in these
cattle operations has not yet been examined. We first explore the long tradition of leadership
among U.S. women ranchers to rangeland-based food production, conservation, and rural
livelihoods. We discuss their roles as cultural and political advocates for their way of life during
shifts in public demands for the use and conservation of publicly owned rangelands. We also
highlight the gendered barriers these women face in a male-dominated industry. We then
discuss the results of a study of women’s contributions to rangeland resilience on public lands
in the US. We conducted 19 life-history interviews with 19 ranching women in the
Southwestern United States in 2013. We analyzed the resulting transcripts by identifying
contradictions between women’s material practices and traditional discourses from the ranching
livelihood that illustrated women’s efforts to maintain both a way of life and a living during
social and ecological change. These gendered practices of cultural resilience include selfsacrifice during difficult financial times, engagement with non-rancher networks, and efforts to
transfer cultural and technical knowledge. We argue that the key part ranchers play in rangeland
conservation cannot be fully understood without a consideration of ranching women.

Contributed session oral presentation:

The diversity of gendered adaptation strategies to climate change of Indian
farmers: a bottom-up feminist intersectional approach
Federica Ravera 1, 2, 3, Berta Martín-López 4, Unai Pascual 5, 6, Adam Drucker 7
1

Catédra en Agroecología i Aliments. Universidad de Vic - Universidad Central de Cataluña, Vic,
Spain
2
ICAAM - Instituto de Ciências Agrárias e Ambientais Mediterrânicas, Universidade de Évora,,
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Évora, Portugal
3
CREAF, Cerdanyola del Vallès, Spain
4
Leuphana University, Faculty of Sustainability, Institute of Ethics and Transdisciplinary
Sustainability Research,, Lüneburg, Germany
5
Basque Centre for Climate Change (BC3),, Bilbao, Spain
6
Ikerbasque, Basque Science Foundation,, Bilbao, Spain
7
Bioversity International, Maccarese, Italy

This paper examines climate change adaptation and gender issues through an application of a
feminist intersectional approach. This approach permits the identification of diverse adaptation
responses arising from the existence of multiple and fragmented dimensions of identity
(including gender) that intersect with power relations to shape situation-specific interactions
between farmers and ecosystems. Based on results from contrasting research cases in Bihar and
Uttarakhand, India, this paper demonstrates, inter alia, that there are geographically-determined
gendered preferences and adoption strategies regarding adaptation options and that these are
influenced by the socio-ecological context and institutional dynamics. Intersecting identities,
such as caste, wealth, age and gender, influence decisions, and reveal power dynamics and
negotiation within the household and the community, as well as barriers to adaptation among
groups. Overall, the findings suggest that a feminist intersectional approach does appear to be
useful and worth further exploration in the context of climate change adaptation. In particular,
future research could benefit from more emphasis on a nuanced analysis of the intra-gender
differences that shape adaptive capacity to climate change.

Wednesday, 23 August - Room 34 (30) - 11:00 - 12:30
Transitions, transformations and governance challenges in communitybased conservation and livelihoods: a Community Conservation Research
Network dialogue session
Contributed session - Multi-level governance and biosphere stewardship
Chair/s: Alison Macnaughton
What are the ingredients of success in community-based conservation, in terms of stewardship
outcomes and the sustainability of local livelihoods? What are the corresponding key features of
effective governance arrangements and policy measures, particularly within contexts of
transition and transformation? This session will examine these questions, drawing on
experiences from around the globe. The session is hosted by the Community Conservation
Research Network (CCRN) (www.communityconservation.net), a global network bringing
together community organizations, governments, indigenous organizations, NGOs and
academics to identify and promote best practices in community stewardship, governance
arrangements and policy, to achieve conservation for long-term sustainability of resources and
associated livelihoods. This is an interactive session - please visit www.slido.com and join
#ccrn_dialogue and participate in our short pre-session questionnaire beginning August 20,
2017, or follow the link https://app.sli.do/event/o6wi3djz. This site will run live during the
session for participants to contribute with questions and comments. In addition to the presenters
Natalie Ban, School of Environmental Studies, University of Victoria, Canada, will join as a
discussant.
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Contributed session oral presentation:

How can an introduced species contribute to conservation and sustainable
livelihoods? The case of paiche fisheries in the Bolivian Amazon.
Alison Macnaughton
University of Victoria, Victoria, Canada

The Northern Bolivian Amazon is currently experiencing a variety of human and environmental
pressures, including urban development, large infrastructure projects, extreme climate events
and species introduction. While indigenous peoples hold rights to extensive territories in the
region, the development and implementation of governance structures and processes (including
natural resource management) within these territories has been limited to date. Recently there
has been interest expressed at a variety of levels (communities, government, NGOs) in
developing new commercial fishery opportunities based on the introduced paiche fish
(Arapaima gigas), which is increasing in abundance and of high commercial value in regional
markets. This paper examines the current and potential future role of fishing in indigenous
communities as it relates to broader processes of transition and transformation in livelihoods
and governance in the region. It includes the results from a study that was carried out in 4
Indigenous Territories in Beni Department, Bolivia between October - November 2015. Results
of the study confirm that while subsistence fishing is extensive, with native species as a central
part of local diets, the selling of fish is less common, and generally a secondary source of
income. Participation in paiche fisheries is very limited among indigenous communities. Many
communities face significant problems of food insecurity, poverty and associated environmental
and social vulnerability including a significant lack of access to basic services such as health,
clean water, transportation access and more. In this context the demand for local projects and
income-generating initiatives is high, but the success of initiatives to date has been limited. If
paiche fishery development is to be successful, it must be aligned with strategies to address the
multiple dimensions of poverty and vulnerability in a more meaningful way. This paper
proposes a preliminary framework to examine some of the dynamics of governance and
livelihoods transformations, with a focus on fisheries as part of integrated poverty reduction
initiatives.
Contributed session oral presentation:

Can secure tenure act as a measure of conservation and governance success in
lagoon-based small-scale fishery social-ecological systems?
Prateep Nayak
University of Waterloo, Faculty of Environment, School of Environment, Enterprise and Development,
Waterloo, Canada

This paper begins by confirming that issues around tenure within lagoon-based small-scale
fishery social-ecological systems have largely been neglected. Despite a growing body of
literature on lagoon commons and property rights systems, existing literature on marine and
terrestrial tenure tend to subsume tenure issues of coastal lagoons. Lack of specific attention to
lagoon tenure can potentially affect their long-term sustainability, undermine ongoing efforts of
community-based conservation and further marginalize small-scale fishers that have depended
on them for generations. This paper identifies important challenges associated with lagoon
tenure in relation to the implementation of the Voluntary Guidelines for Securing Sustainable
Small-Scale Fisheries in the Context of Food Security and Poverty Eradication, 2015 (FAO SSF
Guidelines), particularly focusing on its provisions for responsible governance of tenure. It
highlights that secure tenure rights form the basis of social, economic, ecological and cultural
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wellbeing of small-scale fishing communities. To this effect, the paper sets forth some of the
key conditions for governance of tenure in the context of lagoon small-scale fisheries socialecological systems through an extensive treatment of a broad range of fishers’ rights and multi
actor responsibilities. Fisher experiences with the impacts of ongoing rapid social-ecological
changes and community responses in Chilika Lagoon, Bay of Bengal, India are used as a case.
Additional data comes from a series of workshops, meetings, and consultations with small-scale
fishers and other stakeholders in Chilika. Important lessons for governance of lagoon tenure are
examined in relation to resource systems, resource sectors, and user-level dynamics to offer
insights on the specific characteristics of lagoon small-scale fisheries tenure and possible
directions for conservation and governance.
Contributed session oral presentation:

Territorial Management and Resilience: Experience in the Terra Indígena do
Escondido, Mato Grosso, Brazil
Camila Rodrigues
Cooperative of Family Farming and Solidary Economy, Alta Floresta, Brazil
University of Florida, Gainesville, United States

Maintaining the livelihoods of indigenous peoples has been a challenge, mainly due to changes
in the logic of land use and occupation of traditional territories in Brazil. The National Policy
on Territorial and Environmental Management on Indigenous Lands (PNGATI) created in
2012, aims to guarantee and promote the protection, recovery, conservation and sustainable use
of the natural resources while ensuring the integrity of the Indigenous heritage, improving the
quality of life and full conditions of physical and cultural reproduction of current and future
generations. The policy is operationalized through the Indigenous Environmental and Territorial
Management Plans (PGTAs), a tool that helps to expand the vision and planning of the territory,
making possible to construct, in a participatory way the sustainability of indigenous livelihood.
This work was based on the experience of Rikbaktsa people in the municipality of Cotriguaçu,
MT - Brazil, and discusses how territorial management tools impact the resilience of indigenous
peoples' livelihoods. The experience with the Rikbaktsa led to the reflection of three
fundamental points: a new understanding on planning in the use of natural resources, including
conservation practices and collective management agreements; approach and interest of young
people in relation to traditional knowledge and culture, through the registers of oral knowledge
and opportunities of sharing; and finally, the use of the management plan as a tool to exercise
the leading role in solving their problems and negotiating with external institutions that support
these groups. The policy opens a espace and opportunity to join new and traditional knowlegde
to improve and guarantee indigenous livelihood in Brazil, the challenge is to make this process
reliable and useful for indigenous people and institutions.

Wednesday, 23 August - Room 31 (26) - 11:00 - 12:30
Informal, clandestine dynamics and sustainability transformations in
cities
Contributed session - Social-ecological transformations for sustainability
Chair/s: Amy Lerner, Beth Tellman
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Informal, illegal or clandestine activities often drive social-ecological transformations, but are
invisible and difficult to study. From off-shore banking (i.e. Panama papers) to large informal
economies, large flows of capital circulate globally and embed locally, often leading to socially
and environmentally undesirable outcomes (e.g. land grabs, illegal logging, or informal urban
settlements). These informal processes can also confer resilience to marginalized peoples, and
foster sustainability transformations, as illustrated by the importance of shadow economies. We
seek submissions that propose frameworks, methods, and empirical cases that quantitatively
and/or qualitatively address how informal or clandestine activities/markets influence socialecological transformations and system resilience.
Contributed session oral presentation:

The Challenge of Socio-Ecological Transformation under Rapid Urbanisation:
Reworking Urban Informality and Illegality in Contests over Resilience
Arabella Fraser
Overseas Development Institute, London, United Kingdom

1 in 7 of the world’s inhabitants live in informal urban settlements (UN Habitat 2015), where
their vulnerability and corresponding resilience to environmental risk arises from in large part
from the informal, illegal and possibly clandestine nature of settlement, employment, service
provision, and political status. This paper examines the nature of urban informality / illegality
as co-constructed in the interactions between inhabitants and the state, in the context of statebased interventions to reduce disaster risks and promote climate change adaptation. Viewing
informality and illegality as shifting practices with subjective as well as material dimensions,
the paper uses the concept of institutional bricolage to show how the formal and informal, legal
and illegal become intertwined to create lived spaces of risk and resilience for different urban
social groups. The paper draws on fieldwork undertaken in Bogota, Colombia, tracing the
history of state-led risk reduction programmes in informal settlements as well as a more recent,
ongoing conceptual review of the global policy and academic literature pertaining to informality
and urban climate risk and adaptation. As well as interrogating our concepts of informality and
‘the clandestine’, and highlighting how such practices contribute to vulnerability and resilience
in urban spaces, the papers concludes on the implications for resilience-building measures. It
suggests rather than ‘best practising’ formalisation programmes as a means to adaptation, more
interesting insights for policy learning might come from the sharing of flexible, experimental,
and often informal arrangements by municipal governments that have supported informal, urban
dwellers to adapt to environmental shocks.
Contributed session oral presentation:

A conceptual frame to study clandestine transactions and land dynamics
Elizabeth Tellman
Arizona State University, ann arbor, United States

One of the socio-ecological systems influenced by clandestine activity is land. Land use drives
biogeochemical cycles, ecosystem services, and human well-being, and governing land systems
are is critical for achieving sustainability. Although clandestine activities shape the land SES
and influence sustainability, land systems science (LSS) has paid little attention to illicit and
informal activity beyond observational and ethnographic approaches. Clandestine activities can
be resilient to change, and understanding why they occur and how they manifest on the
landscape is important. Studying such activity requires embedding clandestine activity into
existing LSS frameworks by better understanding the institutions that engender these types of
transactions. While some work in institutional economics help disentangle how institutional
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arrangements influence land change (Ostrom and Nagendra 2006), more work is needed to truly
link changes in land use to changes in human well-being and design land systems to achieve
sustainability goals (Turner et al. 2013). Digging deeper into the human subsystem in LSS
especially for the study of clandestine systems requires more explicit attention to institutions
and informal governance mechanisms, more commonly found in political science, political
ecology, new institutional economics other social science disciplines. This talk will build on
insights from these disciplines to review how different types of clandestine activities studies,
including illicit, clientelistic, corrupt, and informal activities influence the land SES. I will
present a conceptual framework for studying the feedbacks between the biophysical and social
components of land systems. The framework combines insights from the IAD (Institutional
Analysis and Development) and LSS (Land System Science) and will be used to explain how
clandestine activity has influenced both deforestation and urbanization, why clandestine
institutions become resilient in land systems, and how they foster or thwart sustainability
transformations. While developed to study land systems, this framework could be applied to
better understand clandestine activity in other SES.
Contributed session oral presentation:

Informality and socio-hydrological risk in Mexico City: Perpetuating
vulnerability and fostering resistance within a megacity
Amy Lerner 1, Hallie Eakin 2, Bertha Hernandez 1
1

Universidad Nacional Autónoma de México (UNAM), National Laboratory for Sustainability Science
(LANCIS), Ciudad de Mexico, Mexico
2
Arizona State University (ASU) School of Sustainability Science, Tempe, United States

Megacities encompass complex interactions between residents, institutions, and natural
resource management in a socio-ecological system; these interactions are exacerbated by
climate change as resources such as water becomes scarce or hazardous through drought and
flooding. The exposure of residents to hydrological hazards such as water scarcity and flooding
is inherently unequal across the landscape, since cities grow simultaneously through formal
urban development and informal settlements, the latter often in areas of greater risk. Despite the
variety of rights that city residents are often entitled to, such as the right to water and housing,
through urban policy or international programs like the Sustainable Development Goals, the
issue of informality in cities undermines those rights as residents in informal settlements
become invisible in the eyes of government institutions. This paper uses the example of Mexico
City to discuss how informality perpetuates vulnerability, as residents who are already marginal
are generally more exposed to water scarcity and flooding, and/or resistance, as residents
organize and adapt in order to tackle hydrological risk and maintain or improve local water
system function despite the challenges they confront. Mexico City has a long history of battling
water since it was built within a lake, which makes it prone to flooding, and also suffers from
water scarcity since water must be pumped in from the aquifer or outside of the city. We use
the case of several boroughs in the city, such as Xochimilco and Iztapalapa, where informal
settlements and water scarcity and flooding coexist, in order to understand how these conditions
lead to vulnerability, resistance, or both. We conclude with comments on the potential pathways
for the sustainable adaptation of informal settlements in Mexico City.

Contributed session oral presentation:

Informal and clandestine dynamics: fostering or hindering sustainable
transformations?
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Karina Benessaiah
Arizona State University, Tempe, Arizona, United States

Informal and clandestine dynamics are often an integral part of social-ecological systems, yet
their influence in maintaining resilience or fostering social-ecological transformation for
different actors is rarely acknowledged or addressed. An IIED (2016) report estimates that the
informal economy is worth about USD$ 10 trillion, about 13% of the world’s GDP, and is
particularly important for rural and natural resource dependent communities in the ‘developing
world’. These informal, clandestine, sometimes illegal economies go beyond the local level
however – in both developed and developing areas – and are intrinsically enmeshed in global
flows of capital, labor, and practices. While clandestine activities and economies are usually
painted in a negative light due to the undesirable social and environmental outcomes that they
may yield (e.g. illegal logging, wildlife trafficking, or growth of informal settlements), these
‘invisible’ activities also prove to be considerable source of resilience, especially for people at
the margins. In some instances, by enabling experimentation, resistance, innovation, outside the
purview of formal institutions, clandestine activities and economies can contribute to windows
of opportunities for sustainability transformations (e.g. informal waste pickers facilitating
recycling, social and food production yielded by informal urban gardens etc.). Using the cases
of narco-related development in Nicaragua and of informal food systems in Crisis-struck
Greece, I will illustrate 1) how informal and clandestine economies and activities provide
essential safety-nets enabling people to adapt both in Greece and Nicaragua, and 2) how these
‘invisible’ activities also enable the creation of spaces for experimentation and resistance
essential to sustainability transformations, especially in the case of Greece. This ‘invisibility’
does come at a price however as tradeoffs are involved when engaging in clandestine and
informal activities, including further erosion of trust and legitimacy of formal institutions.

Wednesday, 23 August - Room 35/36 (72) - 11:00 - 12:30
Earth Resilience
Contributed session - Connectivity and cross-scale dynamics in the Anthropocene
Chair/s: Andrea Downing, Jonathan Donges, Sarah Cornell
Earth resilience can be viewed as the capacity of the Earth system to sustain a good life for
everybody on the planet. Earth resilience depends on Earth system dynamics on a planetary scale,
especially feedbacks between the biosphere and the physical environment as well as the complex
adaptive dynamics of social systems that are entwined with the planetary ecosystem. Developing
better ways of combining and applying knowledge about these social-ecological dynamics of the
Earth system is fundamental to identifying the opportunities, constraints and risks of today’s
globalized change in the Anthropocene. We aim to generate a transdisciplinary understanding of
Earth resilience including its persistence, adaptation and transformation aspects, bringing
together emerging social, ethical/philosophical and environmental perspectives. Session
speakers are engaged in application-oriented global sustainability research that bridges concepts
and approaches from complex adaptive social-ecological systems and Earth system science. We
will discuss ‘of what?’ and ‘to what?’ questions central to Earth Resilience, acknowledging that
normative and objective dimensions are entangled in our understanding of the planetary socialecological system, and of the global safe operating space for humanity.
The session will include four panellists: Maja Göpel ,Wuppertal Institute, Berlin, Germany;
Maurits Ertsen, Delft University of Technology, Delft, Netherlands; Michelle Dyer, Stockholm
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Resilience Centre; and Jobst Heitzig, Potsdam Institute for Climate Impact Research, Potsdam,
Germany.
Contributed session poster presentation:

Topology of sustainable Earth resilience management: dilemmas and a nested
planetary boundaries at nested safety levels
Jobst Heitzig 1, Tim Kittel 1, Jonathan F. Donges 1, Nora Molkenthin 2
1
2

Potsdam Institute for Climate Impact Research, Potsdam, Germany
Max Planck Institute for Dynamics and Self-Organization, Göttingen, Germany

To keep the Earth system in a desirable region of its state space (in a "tolerable environment
and development window" or "safe (and just) operating space for humanity" or within
"guardrails" or "planetary boundaries"), one needs to understand not only the quantitative
internal dynamics of the system and the available options for influencing it (management) but
also the structure of the system's state space with regard to certain qualitative differences.
Important questions are, which state space regions can be reached from which others with or
without leaving the desirable region, which regions are in a variety of senses "safe" to stay in
when management options might break away, and which qualitative decision problems may
occur as a consequence of this topological structure? In this talk, we present a mathematical
theory of the qualitative topology of the state space of a manageable dynamical system, as a
complement to the existing literature on optimal control which is more focussed on quantitative
optimization and is much applied in the integrated assessment literature. We suggest a
terminology for the various resulting regions of the state space and perform a detailed formal
classification of the possible states with respect to the possibility of avoiding or leaving the
undesired region. Our results indicate that, before performing some form of quantitative
optimization such as of indicators of human well-being for achieving certain sustainable
development goals, a sustainable and resilient management of the Earth system may require
decisions of a more discrete type that come in the form of several dilemmas, e.g. choosing
between eventual safety and uninterrupted desirability, or between uninterrupted safety and
larger flexibility. We illustrate the concepts and dilemmas drawing on conceptual models from
different areas and suggest several nested levels of planetary boundaries of qualitatively
increasing safety.

Contributed session poster presentation:

Corporations, Civil Society, Choices and Change
Jennifer Hinton, Celinda Palm, Patricia Villarrubia, Sarah Cornell
Stockholm Resilience Centre, Stockholm, Sweden

We explore how social norms, values, and consumer behavior are co-evolving with the
economic landscape. Specifically, we look at the ways in which changing social norms and
consumer demand impact business practices and the ways in which business innovation can
influence norms and demand, in a feedback process. Also important in this co-evolution is the
impact of social movements, in terms of how they spread awareness of the global social and
ecological issues resulting from business as usual and how the rising awareness of these issues
affects norms, values, and consumer demand. This is clearly demonstrated in the ongoing rise
of ethical consumption. This increasing awareness also influences the business world, as can be
seen in the emergence of a more purpose-motivated workforce, social entrepreneurs, and more
socially and environmentally conscious business leaders. This, in turn, affects the kinds of
products and services offered by businesses on the market and, thus, the choices of the
consumers. Indeed, we are witnessing the rise of diverse new economies oriented towards
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sustainability, such as the circular economy, the sharing economy, the gift economy, the biobased economy, the cooperative economy, and re-localized community economies among many
others. The emergence of these economies reinforces sustainability-oriented norms, values and
behaviors. These haven’t yet been framed in terms of social-ecological resilience. We view
these phenomena through the lens of complex adaptive systems and one planet thinking. Key
words: Norms, Values, Consumer behavior, Business models, Business innovation, Social
movements, New economies, Co-evolution, Emergence

Contributed session poster presentation:

The Venn diagram of optimality, sustainability and safe operating space
paradigms in coupled human-environment models
Wolfram Barfuss 1, 2, Jonathan F. Donges 1, 3, Steven Lade 3, Jürgen Kurths 1, 2, 4
1

Potsdam Institute for Climate Impact Research, Potsdam, Germany
Department of Physics, Humboldt University, Berlin, Germany
3
Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
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2

Many climate change integrated assessment models are used to optimize a cost benefit
computation of carbon emissions and mitigation efforts. Often criticized, alternatives to this
optimization of inter-temporal discounted utility have been proposed, such as accounting for
policies that guarantee acceptable conditions sustainably, for example a maximum tolerable
level of carbon dioxide concentration. Similarly, the concept of a safe operating space (SOS)
bounded by planetary boundaries constitutes another paradigm to derive policies from. We use
a conceptual, analytical tractable agent-environment model to compare these three different
policy paradigms. We find that they classify policies along all logical relations, i.e. that a policy
can be any combination of optimal or not optimal, sustainable or not sustainable and within or
transgressing the SOS. In particular, optimal policies are not necessarily sustainable. Also, there
exit sustainable polices outside the SOS as well non-sustainable policies within. This highlights
that optimality is only one of several possible paradigms to derive policies from. Therefore it is
important to choose an appropriate decision paradigm depending on the given context when
policies are derived from computational models.

Contributed session poster presentation:

Technical toolkits for studying Earth Resilience
Steven Lade 1, 2, Jonathan Donges 1, 3, David Collste 1, Sarah Cornell 1
1

Stockholm Resilience Centre Stockholm University, Stockholm, Sweden
Fenner School of Environment and Society The Australian National University, Canberra, Australia
3
Potsdam-Institute for Climate Impact Research, Potsdam, Germany
2

Understanding the feedbacks operating in social-ecological systems at the planetary scale, and
the dynamical consequences of those feedbacks, requires a range of technical tools. Here, we
describe a range of modelling and observational tools being used by members of the research
network PB-net. (1) Simple, stylised models of the Earth System can complement complex
models (such as Global Circulation Models) by providing a space to explore processes and
system components not easily incorporated into complex models. We have developed a stylised
model of the global carbon cycle to investigate the feedbacks between changes in biosphere
integrity (such as biodiversity loss) and climate change. (2) Similarly, the System Dynamics
tradition provides analogue models in the form of causal loop diagrams and stock and flow
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diagrams. The diagrams assist in conceptualizing Earth level dynamics, and are often starting
points in the construction of formal, mathematical models. Iterating between the model structure
and the resulting behaviour improve intuitive understanding of the dynamic system properties.
Such analysis are sometimes carried out together with diverse stakeholders. We have used
system dynamics models in exploring what-if questions relating to economic proposals for
global sustainability. (3) We are developing a modular modelling software framework for
studying cross-scale up to planetary-level World-Earth dynamics and resilience with a focus on
social dynamics such as opinion, preference and value formation on evolving and hierarchical
social networks of networks and its co-evolution with social-metabolic and biogeophysical
processes. This tool named COPAN:CORE allows to address relevant 21st century research
questions such as: Can the social movement on divestment from fossil fuels contribute
significantly to deep decarbonization by 2050 as called for by the Paris climate agreement?
What are the interactions between climatic and social tipping elements in the Earth system: Can
Antarctica tip climate policy?

Contributed session poster presentation:

A conceptual framework on water-land-climate interactions for food production
resilience
Luigi Piemontese 1, Ingo Fetzer 1, Lan Wang-Erlandsson 1, 2, Fernando Jaramillo 1, 3, Line Gordon
1
, Patrick Keys 1, 4
1
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3
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2

The water availability, in terms of both precipitation and land water resources, needed to feed a
growing world population is one of the biggest challenges that humanity is facing right now.
Both climate change and land use change can significantly alter water availability for agriculture
through changes to the terrestrial water cycle. This working group has a unique focus on how
climate and land changes affect food production through: 1) change to the precipitation patterns
and intensity, 2) change to the partitioning of precipitation into runoff and evapotranspiration
on land, and 3) the resulting effects in water availability for rain-fed and irrigated agriculture.
We develop a new conceptual framework to illustrate how the interactions between water, land
and climate affect resilience of food production. The conceptual framework is based on
modelling and analysis of empirical data carried out at the Stockholm Resilience Centre, as well
as a systematic literature review. Simulation of how land-use change affects evapotranspiration
has been modelled using the global hydrological model STEAM and the subsequent changes to
precipitation propagated by iteratively coupling STEAM to the moisture-tracking model WAM2layers. Changes to runoff, water availability for agriculture and crop yield are simulated using
the dynamic vegetation model LPJmL. The Budyko Framework of water and energy availability
is used to analyze results of the CMIP5 climate simulation data on key hydrological variables
for the present and future. Furthermore, existing literature is used for comparison and validation
of results, and to account for mechanism currently omitted in our approach, e.g., deforestation
or irrigation induced changes in atmospheric circulation. The conceptual framework synthesizes
the major feedbacks in the global water-land-climate system for both scientific researchers and
policy makers. Our work contributes to an improved understanding of the complex interactions
in water-land-climate that affect present and future food production.
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Contributed session poster presentation:

Social-ecological resilience. From math to metaphors and back again: A
complexity scientists’ tale
Jonathan Donges 1, 2, Wolfram Barfuss 1, 3
1
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The notion of resilience underlies popular sustainability concepts such as the planetary
boundaries and doughnut economics that have been influential in formulating the United
Nations Sustainable Development Goals. Scientific implementation of these concepts relies on
computer simulation models of planetary biophysical and societal dynamics, which, in turn,
calls for operational measures of social-ecological resilience. However, current quantitative
descriptions are mostly restricted to the elementary form of the concept: persistence resilience.
But how can the modern adaptation and transformation aspects of resilience be described
formally, including associated normative notions related to system function and distinctions
such as first-order vs. second-order and specific vs. general resilience? A more comprehensive
operationalization of social-ecological resilience including all these aspects calls for
reconnecting back to the concept’s formal roots in complex systems theory. Developing the
mathematics of resilience along these lines would not only make social-ecological resilience
more applicable to data and models, but would also help to conceptually advance resilience
thinking at large.

Contributed session poster presentation:

Human agency and socio-metabolic classes in social-ecological system modeling
Ilona M. Otto, Wolfgang Lucht, Jonathan Donges
Potsdam Institute for Climate Impact Research, Potsdam, Germany

The paper develops the concepts of human agency and social stratification and ask how they
could be integrated in modeling human-environmental system interactions. Both concepts are
critical in determining how to induce the sustainability transformation needed for a more
equitable and just global society operating within planetary boundaries. Integrated assessment
models currently dominate scientific debate about climate mitigation pathways. Within these,
alternative futures evolve from rationales chosen by the research team rather than from
interactions between diverse agents with different, often contradictory, objectives and
behavioral patterns. At world-regional level the dominant socio-economic driving forces
include population and income per capital. However economic inequalities, population
movements, innovation diffusion, as well as value changes are not taken into account. The
concept of human agency lies at the core of social sciences. In the rational action theory, which
dominated social sciences in the 20th century, human agency is very narrowly represented. The
rational agents have no agency by which to change the meta rules and structures in the system
within which they operate. Modeling radical and abrupt changes, as well as tipping phenomena
through such approaches is practically impossible. There are, however, alternative visions of
agency in social theory, that propose the differentiation of individual, collective, and proxy
agency of social and political leaders. The agency of different groups in the society differs. We
propose to develop a new social stratification theory based on the socio-metabolic profile of
social classes and organizations. The metabolic profile constitutes the common ground for
social and natural sciences and can allow models to couple stratified human systems with biophysical systems.
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Contributed session poster presentation:

Earth Accounting for Individual Responsibility
Kate Meyer 1, 2, Peter Newman 1
1
2

Curtin University, Perth, Australia
AuDA, Perth, Australia

There has been rapid growth of online personal impact calculators over recent years suggesting
increased interest in personal sustainability. However, even with the most environmentally
conciousl lifestyle selections, most online calculators show that it is not possible to live within
the means of the planet. The result is that users are left with a sense of doom - that the problem
is out of their control. The most common method for calulating personal impacts is to take the
average per capita impacts based on national accounts, and then to add or subtract impacts from
this based on personal choices. This generally leads to high results regardless of lifestlye
choices, as the reality is that the opportunities for change at an individual level are limited. The
Earth Quota is a novel impact accounting system that allows impacts to be compared with
scientific global limits at any scale. One facet of this system is the development of a new method
of calculating “theoretical impacts” due to personal behavioural choices. This differs from
actual impacts in that local conditions perceived beyond the control of the individual (for
example local electricity emissions intensity) are replaced by global average conditions. Where
choices are available, consumers can account for any reduced (or increased) impacts. There are
immense opportunities for the practical application of this new methodology. For example, the
development of a serious game, where people compete with players across the globe to live
within a “safe operating space”. Tested behaviour change mechanisms such as descriptive and
injunctive norms, public commitment, goal setting, and feedback could be coupled with game
theory and our novel methodology to generate a global game targeted at transformational
behaviour change from the bottom up. The theoretical impact calculation methodology will
facilitate unique opportunities to create personal ownership of a global problem.
Contributed session poster presentation:

Learning from the Rise and Fall of the Ancient Maya - Measuring Resilience in
Geosimulations.
Jakob Kolb 1, 3, Reik Donner 1, Jonathan Donges 1, 2
1
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2

The rise and fall of the ancient Maya society is debated as an iconic example for the collapse or
catastrophic reorganization of a complex social-ecological system due to climate variability.
Building on previous work by Scott Heckbert et al. on the MayaSim model, we use an integrated
agent-based, cellular-automata and network-model to investigate this particular case of socialenvironmental coevolution. The model is able to produce classical overshoot and collapse
scenarios as known from the Polynesian islands as well as a stable ‚complex society’ state
depending on choice of parameters. We describe the persistence resilience of the regionally
organized ‚complex society’ state to drought events using a basin stability approach and analyze
its structural stability to e.g. the population dynamics of the system. We also examine its
possible tipping and degenerational transformation to a lesser organized, yet more resilient
subsistence state of the system.
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Contributed session poster presentation:

National sustainability commitments for Earth resilience
Tiina Häyhä 1, David Collste 1, Peter Søgaard Jørgensen 2
1

Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden
Global Economic Dynamics and the Biosphere Programme, Royal Swedish Academy of Sciences,
Stockholm, Sweden
2

Earth resilience conceptualizes the Earth as a global social-ecological system, with the capacity
of the planet to support human, and other species’, wellbeing. The Planetary Boundaries
highlight the urgency of changing the negative trends in several global environmental processes
to not degrade the life-supporting base of the planet. Equitable human wellbeing on a healthy
planet has been articulated at the international policy level when countries committed to the UN
Sustainable Development Goals (SDGs), to be reached by 2030. For the SDGs to be effectively
implemented, actions need to be taken where there are points of leverage. In this contribution,
we argue that national level sustainability commitments, planning and actions play a crucial
role for global sustainability. The planetary boundaries are expressed in terms of biophysical
variables, but they all have several socio-economic drivers – and transgressing them could
invoke socio-economic consequences and feedbacks. Linking these biophysical and social
variables is important to start addressing national responsibilities. Yet, it is not enough on its
own to resolve the dilemmas of equitable and fair sharing of the global environmental space.
We argue that ethical aspects should be addressed explicitly. With trade making up more than
50 % of the world GDP, it is no longer meaningful to consider consumption as something that
occurs within a country’s borders. Instead, it is crucial to quantify countries’ pressure on earth
system resilience as all the resources consumed in the production of a product. Taking such a
perspective, we show that decoupling social progress from environmental degradation proves
to be much harder, especially for high income countries. In order to further explore and
understand plausible long-term consequences of different national policy choices, system
dynamics models for national policy making may be used.
Contributed session poster presentation:

Linking Circular Economy and Planetary Boundaries for global sustainability
Tiina Häyhä
Stockholm Resilience Centre, Stockholm University, Sweden, Stockholm, Sweden

Planetary boundaries stress the urgent need to reduce several environmental pressures for the
resilience of the Earth system. The framework sets global limits for a number of Earth system
processes but it does not provide any guidance on how humanity could operate in this global
“safe operating space”. As a response to largely linear economic processes, the Circular
Economy concept has been proposed to transform production systems into more sustainable
ones by decoupling economy and value creation from the consumption of natural resources. In
this contribution, we explore the complementarity of circular economy thinking and planetary
boundaries research. We present initial ideas of how to link planetary Boundaries and circular
economy into a common conceptual framework and demonstrate that these concepts are
reciprocally reinforcing and supportive of the UN Sustainable Development Goals.
Contributed session oral presentation:

Global sustainability science: current state and future needs
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Andrea Downing, Avit Bhowmik, David Collste, Sarah Cornell, Jonathan Donges, Ingo Fetzer,
Jennifer Hinton, Tiina Häyhäe
Stockholm Resilience Centre, Stockholm, Sweden

Sustainability is a global-scale issue not only because it concerns all of humankind, but also
because many Earth system processes involved in sustainability are either global or at least
international in scale. Fundamental goals of sustainability science are to identify what
constitutes sustainable living, and how sustainable lifestyles can be achieved and navigated. We
here identify where global sustainability science stands with regards to these goals, using a
recent and popular global sustainability concept – the Safe Operating Space for humanity
concept – as a case study. We analyse the concept’s development, uses and critiques by
categorising literature that builds on the concept. We aim to identify the state and needs of
global sustainability science. We find that papers categorised as discussions focus on themes
that are less tangible than articles categorised as applied, and in this way reveal facets of the
Safe Operating Space concept that are difficult to operationalize. Most discussion and
applications of the concept include humanity explicitly, where we can identify four main social
perspectives: Aspirations, Behaviours, Impacts and Needs. Building on these perspectives, we
present a framework with which to continuously re-assess pathways to and lifestyles within
sustainability. From an analysis of the literature, we identify that a lack of clear, compatible and
aspirational goals for global sustainability, and a difficulty to apply the resilience and crossscale, interconnected features of the SOS concept lie in the way of understanding and achieving
global sustainability. These insights point to the most pressing research needs in sustainability
science.

Contributed session oral presentation:

Modelling complex behaviour of coupled social-ecological systems
Ingrid van de Leemput, Egbert van Nes, Marten Scheffer
Wageningen University, Wageningen, Netherlands

Heuristic models based on simple mathematical equations are used to understand the sometimes
nonlinear behavior of complex systems. They have, for instance, been a great tool for
understanding tipping points and the role of feedback processes, in a variety of systems, ranging
from the climate to the physiology of the human body. Generally, in models describing socialecological systems, either the society or the ecosystem is assumed to be dynamic. However, to
understand what really drives the dynamics of our planet, we need to consider both. We use a
simple heuristic model to explore some of the sometimes unexpected consequences of
feedbacks between nature and society. Our results show a multiplicity of potential stability
landscapes of coupled socio-ecological systems. We may qualitatively distinguish various types
of shifts, such as the collapse of the entire system, or partial collapse, and link these to realworld cases. Our modelling results point to an urgent need to recognize, quantify, and
understand feedbacks of coupled socio-ecological systems, in order to either avoid critical
thresholds, or alter important feedbacks through management interventions.
Contributed session oral presentation:

Scientific Perspectives offered by the Emerging Earth System Data Cube
Miguel Mahecha 1, Fabian Gans 1, Markus Reichstein 1, Gunnar Brandt 2, Milan Flach 1, Norman
Fomferra 2, Hans Permana 2, Carsten Brockmann 2
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The plethora of Earth observations (EO) and derived products that await joint exploitation
challenge the analytic capacity of conventional disciplinary research. In this talk, we first
present an initiative to built a novel infrastructure for scientists: a platform that provides a readyto-use “Earth System Data Cube” focusing on land and atmospheric processes accompanied
with a multi-language data analytic toolkit (http://earthsystemdatacube.net/). Our grand
challenge is to extract characteristic biosphere-atmosphere system trajectories. These
trajectories allow us to identify where climatological extreme anomalies influence the complex
feedbacks in the Earth system. We then proceed by investigate a series of large-scale anomalies
affecting the terrestrial biosphere. We tap into the full potential of the Earth system data cube
in order to explain multiple aspects of the detected extreme events and further, to understand
the effects on the local population in order to achieve a comprehensive quantification of the
impacts.
Contributed session oral presentation:

Intertwinement of food security, poverty, hunger and models of development
Ville Lähde
BIOS Research Unit, Lempäälä, Finland

This presentation addresses the myriad and sometimes surprising ecological, economical and
social connections between food, poverty, population and developmental issues and how the
constellation changes with climate change and various other transformations. One constant
problem in public discussions about environmental and resource issues is the disjunction of
complex themes into singular large-scale variables: the global human population, the amount
of food calories produced, the number of undernourished, the number of the poor, GDP, “the
environmental footprint” etc. Vis-á-vis science–policy or science–public –relations, this
division invites exclusive approaches from separate disciplines rather than transdisciplinary
cooperation. This tends to result in simplistic political and economic analyses to wicked
problems with deeply intertwined social and ecological roots. Making the real-life complexity
of socio-ecological (or ecosocial) issues tangible for citizens is not possible on an elevated
conceptual level. Addressing complexity per se easily invites frustration and fatalism: one
cannot take everything into account all the time; one cannot delve ever deeper into every single
facet of every issue. This is true. We need educational cases that frame socio-ecological
connectivity in an understandable way. I examine the connections of population dynamics, food
security, poverty, development, land-use, and climate change as an example of educational case
that resonates powerfully with key issues of our time: How are the possibilities and limits of
human development understood? In what ways are the material foundations of our life either
hidden from view of made manifest in everyday life?

Wednesday, 23 August - Floor 3, LANDING - 12:35 - 12:50
Yoga
Pop-up event
Before settling into your lunch, take 15 minutes to stretch and breathe between long periods of
sitting down and thinking. Get back into your body and rejuvenate your brain! Suitable for
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everyone. No special equipment or prior experience needed. Clothing in which you can move
freely recommended. Begins 5 minutes into the lunch break.
With Michelle Dyer

Wednesday, 23 August - Floor 5 - 13:00 - 13:15
Reflections – on people and the biosphere
Art session - Guided tour
Swedish Art Director Lars Hall has taken photos from the very same spot on the island Grillskäret
in the Baltic Sea over a period of 30 years. Three decades of persistence is documented here
through the pictures, reflecting diverse impressions and a changing environment. The exhibition
presents a selection of these images together with texts by Stockholm Resilience Centre’s
scientific director Carl Folke. Art photography, science and music quotes reinforce each other
and reflect resilience – the capacity to live, persist and develop with changing conditions in a
globally intertwined world of humans, societies and nature. This exhibition offers a truly
reflective and beautiful way to re-connect to the biosphere and engage with the science of
resilience. Carl Folke will give a guided tour of the exhibition Tuesday and Wednesday at 13.00
during the conference.
By Lars Hall and Carl Folke

Wednesday, 23 August - C1/C2 (250) - 13:30 - 14:15
Approaches theme plenary III: Inter- and transdisciplinarity in Socialecological systems research
Chair/s: Maria Mancilla Garcia and Tilman Hertz, Stockholm Resilience Centre
Speakers:
Cristina Zurbriggen, Professor at the Faculty of Social Sciences, University of the Republic,
Uruguay
François Bousquet, Researcher, Cirad, France
Jamila Haider, PhD candidate, Stockholm Resilience Centre
Maria Tengö, Researcher, Stockholm Resilience Centre

Wednesday, 23 August - C4 (125) - 13:30 - 14:15
Connectivity theme plenary III: Teleconnected vulnerabilities and global
systemic risks
Chair/s: Victor Galaz, Associate Professor, Stockholm Resilience Centre
Speakers:
Beatrice Crona, Executive Director, Global Economic Dynamics and the Biosphere programme,
Royal Swedish Academy of Science
Malin Mobjörk, Senior Researcher, Stockholm International Peace Research Institute
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Wednesday, 23 August - C3 (180) - 13:30 - 14:15
Stewardship theme plenary III: Governing complex systems for biosphere
stewardship
Chair/s: Lisen Schultz, Stockholm Resilience Centre
Speakers:
Emily Boyd, Professor and Director of Lund University Centre for Sustainability Studies
– Participatory, anticipatory and adaptive governance – the example of climate change
Emily McKenzie, Chief Adviser, Economics and Sustainability, World Wide Fund for Nature
Global Science Team - User-driven science for governance of natural capital

Wednesday, 23 August - A1 (1350) - 13:30 - 14:15
Transformations theme plenary III: Navigating, not managing or
controlling, our way through transformations
Chair/s: Michele-Lee Moore, Stockholm Resilience Centre
Speakers:
Melanie Goodchild, Senior Indigenous Research Fellow and Ambassador, The Waterloo
Institute for Social Innovation and Resilience, Canada
Gertrude Fester, Professor of Sociology, Sol Plaatje University, South Africa

Wednesday, 23 August - A1 (1350) - 14:30 - 15:30
Closing plenary
Chair/s: Henrik Österblom, Associate Professor, Deputy science director, Stockholm
Resilience Centre
This plenary will include a diverse group of speakers who can reflect on the conference and the
insights produced.
Presenter 1: Frances Westley, Professor, JW McConnell Chair in Social Innovation at the
University of Waterloo, Canada
Presenter 2: Sundaa Bridgett-Jones, Senior Associate Director, International Development, The
Rockefeller Foundation, USA
Presenter 3: Harini Nagendra, Professor of Sustainability at Azim Premji University, India
Presenter 4: Johan Rockström, Professor in Environmental Science at Stockholm University,
Executive Director Stockholm Resilience Centre

Wednesday, 23 August - Floor 3, LANDING - 15:30 - 16:00
Music session
Pop-up event
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These talents will share some of their favourites during the breaks. From the blues to Swedish
folk to pop, there is something for all of us.
With Jonas Hentati Sundberg, Katja Malmborg, My Sellberg & friends

