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Abstract
Sustainable development recognizes that environmental, social and economic development
have to go hand in hand. Yet, this political ideal remains to be realized, both on a global scale
and in many national and local settings. Science can be a tool for facilitating political goals,
and the call has been made for researchers to develop a science for sustainable development
that focuses on interactions between nature and society and makes new connections across
scientific disciplines and with other stakeholders. But the call has raised questions: What is
science for sustainable development? What should it be? 

These questions were central themes at a round-table discussion August 26, 2004 in
connection with the EuroScience Open Forum 2004 in Stockholm. The session was organized
by the International Council for Science and Department of Water and Environmental Studies,
Linköping University, in an effort to bring the discussion forwards in an open dialogue
between the research community, policy makers, and other stakeholders.

This documentation includes a synthesis of event as well as abstracts, slides, and sound
recording from the presentations.
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Giving substance to sustainable development: synthesis

Annika Nilsson
Department of Water and Environmental Studies, Linköping University, Sweden

Sustainable development recognizes that environmental, social and economic development
have to go hand in hand. Yet, this political ideal remains to be realized, both on a global scale
and in many national and local settings. Science can be a tool for facilitating political goals,
and the call has been made for researchers to develop a science for sustainable development
that focuses on interactions between nature and society and makes new connections across
scientific disciplines and with other stakeholders. But the call has raised questions: What is
science for sustainable development? What should it be? 

These questions were central themes at a round-table discussion August 26, 2004, in
connection with the EuroScience Open Forum 2004 in Stockholm. The session was organized
by the International Council for Science and Department of Water and Environmental Studies,
Linköping University, in an effort to bring the discussion forward in an open dialogue between
the research community, policy makers, and other stakeholders. This article attempts to
synthesize the major themes that came up in the presentations and the discussion. For further
detail on the presentations, see Tema V Report 29 available at www.ep.liu.se.

The concept of sustainable development
In a review of the evolution of the concept sustainable development, Susan Owens, University
of Cambridge, pointed out that the difficulty in politically implementing sustainable
development may stem from a fundamental contradiction within the concept itself. The
underlying promise from the Bruntlandt Commission report was that there was no
contradiction between economic, environmental, and social goals: “all that remained, it
seemed, was to set about interpreting and implementing sustainable development in specific
sectoral and geographic contexts.”1 However, it soon became clear that making the consensus
concept of sustainable development operational raised not only scientific question, but also
profound ethical and political dilemmas. Which aspects of the environment are so valuable to
be protected at any cost? Moreover, it became clear that calls for sustainability challenged
different vested interests in the prevailing patterns of production and consumption. But
instead of rejecting the concept, the economic dimensions were vigorously reinserted
alongside environmental and social considerations, said Owens. There is still no consensus on
what sustainable development means, and according to Owens this is because a definition
cannot settle the fundamental ethical and political questions incorporated into the very
concept. With this pessimistic picture about gaining consensus, Owens suggested that a way
of moving forward would be to engage in debates about values.

What is the role of science in sustainable development?
The idea that science could have a special role to play in relation to sustainable development
was explored in workshop in 2000 that attempted to define some core question as well as a
research strategy. This was followed by a series of regional workshops and an effort to
                                                
1 Owens, S. (2003). Is there a meaningful definition of sustainability? Plant Genetic Resources 1(1); 5–9. p. 6.
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synthesize the effort in the preparation for the Johannesburg Summit in 2002.2 In spite of the
different social goals for different people, Jill Jäger, Initiative on Science and Technology for
Sustainability, said that there is agreement on the basic goal of advancing social needs while
protecting the Earth’s life support systems and biodiversity. She stressed the need to work
more at the local level and to focus on human-environment systems in specific sectors or
places, but to pay attention to cross-scale linkages with regional and global contexts in which
the local is embedded. In the regional workshops, three particular areas were emphasized: 1)
adaptiveness, vulnerability, and resilience; 2) sustainability of complex production-
consumption systems; and 3) institutions that link science and decision making across scale,
with a need to boost comparative case studies across regions.  The work is currently
continuing with the goal of forming a consortium, where an advisory group will report at the
end of 2004.3 Major concerns include the need for large-scale comparative studies and the
need for common conceptual frameworks that allow long-term studies looking at the linkages
between knowledge and action, said Jäger. Meanwhile, efforts are made to establish science-
practitioner dialogues by round-table discussions in different regions.

The idea that science has a role for sustainable development also shows up in research and
in research funding agencies concerned with specific issues. And counter-intuitive as it seems,
this may be counter-productive to the very idea of sustainable development. Björn-Ola Linnér,
Linköping University, pointed out that this originally very holistic idea has been increasingly
fragmented with a “prefix” and “suffix” sustainability that has started to flourish within
research. He saw this as connected to a one-sided focus on action-oriented research when the
scientific community has had to face the diversity of interests and the complexity of the task in
sustainable development: “Even though science for sustainable development is thought to
avoid fragmentation, in order to implement all the different issues currently included under the
heading of sustainable development, they run the risk of being de-linked from the conceptual
integration of the three pillars – environmental, social and economic – and addressed semi-
independently, even independently,” he said. He called for a more totalizing ambition, which
similarly to Owen’s analysis would also take conflicting interests and interpretations into
account.  “There is indeed not one agenda … we are faced with a multitude of sustainable
development visions and political alternatives … Whose sustainable development visions is
science going to facilitate?” he asked with a call for more reflexivity, i.e. considering ones
own presuppositions.

The role of science in sustainable development was a major point also during the
discussion. One of the panelists, John Marks, European Science Foundation, pointed out that
sustainability is not only a totalizing but also a highly normative concept that immediately
creates problems in giving it content. The funding agencies can handle action-oriented
research, but sustainability in a global sense is not part of the mission of funding agencies or
the goals they have to fulfil in politically relevant time frames. This creates tremendous
institutional problems in how to organize funding, he pointed out.

Lisa Sennerby Forsse, Swedish Research Council for Environment, Agricultural Science
and Spatial Planning, heads a funding agency with sustainable development as an overriding
goal, and she agreed about the built-in conflicts. The conflicts between environmental and
economic goals become very visible when looking at specific sectors, and the political system
has chosen to leave it to us to solve this conflict, she said. The current tools include traditional
bottom-up funding, but also special initiatives on interdisciplinary research, PhD schools that
                                                
2 Documentation from these workshops is available in: ICSU (2002), Science and Technology for Sustainable

Development. Consensus Report and Background Document. Mexico City Synthesis, International Council
for Science. Series on Science for Sustainable Development No. 9. 

3 This report will be available at http://sustainabilityscience.org.
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bring different departments together, and launching initiatives that give some groups more
funding for a longer period of time. We’ll see how it goes, she said.

Talking about sustainability in terms of a scientific endeavour is also problematic. “To me
it’s a buzzword. Can you really define it? Is it one sustainability? Does it have a unit?”
commented a person in the audience. Roger Kasperson, Stockholm Environment Institute4,
filled in by emphasizing that it is not a scientific concept at all, but a political concept and as
such highly contested with many different agendas. “I don’t think there will be consensus any
time soon, and if so it would probably be undesirable,” he said. Susan Owens pointed out that
scientifically you may be able to describe the condition for saving a species but not whether it
matters if it becomes extinct. Even if it is easy to become impatient with the debate, she said
that we also go through a process of learning by arguing. 

Should sustainability then be an issue for scientific funding agencies? Marks saw some
problems in trying to formulate a research program about value issues, and Sennerby Forsse
said they would not dare launch a research program on sustainable development. However,
she said, the research community can play a role in problematizing and reformulating
questions. She called for brave thinking. In particular, there are plenty of theories on social
justice, environment, and economics. What we don’t have are principles that link them
together in the same context, she said. However, interdisciplinary research has low status in
the academic community as does the synthesis work that many policy makers ask for. Thomas
Rosswall, International Council for Science, pointed to the current university structure as one
of the major stumbling blocks for sustainability research.

Ways forward
In spite of the challenges, there is a real need to go forward. In his presentation, Roger
Kasperson proposed a focus on the most vulnerable people and ecosystems and pointed out
that while there has been some progress, more systematically we have lost ground. The world
is more vulnerable today than ten years ago, he said. So far scientific funding has emphasized
environmental changes with very little attention to the implication for human societies and
ecosystem services. Meanwhile, development aid has often expanded and enlarged inequities.
Kasperson pointed out that the growth in vulnerability is often caused by a purposeful
marginalization of populations. “We need to understand that nation states are part of the
problem, probably more so than the solution. What do we do about that?” he asked. A major
challenge is therefore to pass by the nation state to instead deal with subunits and to focus on
societies with the lowest coping capacities. “Vulnerabilities are deeply rooted in the political
systems in which they are part,” he said.

This creates a need for a different framing for analysis than what science has provided so
far, according to Kasperson. Science needs to develop better methods to assess vulnerability
based on multiple stressors that also include the socio-economic changes that are occurring.
We need to characterize where the vulnerabilities come from and how they are rooted in the
institutions and features of the system, he said. When looking at arrays of problems and how
to build resilience, there is also a need to look towards the future and how to handle new
problems that we cannot anticipate. We need to rethink our notion of development, he said,
pointing to a need for more efforts around resilience- and development-building efforts as a
series of experiments that are build into a system where you evaluate and learn from the
experiments.
                                                
4 Kasperson is now at George Perkins Marsh Institute at Clark University.
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A mirror concept to vulnerability is resilience, and resilience for socio-economic systems
was the focus for a presentation by Carl Folke, Stockholm University. The idea of human
society and environment as two separate entities is removed from science dealing with these
issues he said, but the challenge is to create systems that can learn through adaptability and
transformability. Adaptability is a capacity to manage resilience through collective action,
whereas transformability refers to the capacity of people to create fundamentally new socio-
ecological systems when ecological, political, or economic conditions make the existing
system untenable. Transformability is about turning a situation around, he explained, and said
it may be the more interesting concept. An example is the municipality of Kristianstad in
southern Sweden, where a combination of bottom-up initiatives, new ecological knowledge
about the landscape, new collaboration and support networks, and a new shared vision created
a shift in perception of the landscape from “water sick” to “water rich”. Humans became part
of and not apart from the landscape. In addition, a change in political power created a window
of opportunity to make this shift within existing institutional frameworks. Local leaders also
played a central role in providing visions and in facilitating linkages in the networks.

In the discussion, Folke was challenged about how his approach differed from traditional
environmental science. Is it enough to involve stakeholders to call it sustainability science?
Folke’s response was that the difference is the direction of the process. Earlier you could have
environmental research with stakeholders and people could have what they wanted by
organizing themselves. “The perspective I have is that we are fundamentally dependent on the
biosphere. So that is my value system, to manage the biosphere is a way that helps us survive.”
But then you have to insert values. “Who does that on the basis of what?” asked Marks tying
back to the points made earlier about the fundamental ethical issues in the concept of
sustainable development. Sennerby Forsse emphasized that they wanted researchers to get
involved with stakeholders precisely to convey these ideas.

Projects like those described by Folke are not only research in and of themselves but also
the subject of research. Jäger pointed out that a whole area of sustainability research is trying
to understand the processes that link knowledge to action. What kinds of institutions are
important? How do they become accountable to both the science community and the policy
community? How do we learn over time? “It would be a really big mistake to equate what we
used to call environmental research with what we do in sustainability research,” she said. As
an example of the different conceptual frameworks, she mentioned traditional climate impact
studies versus looking at multiple stressors where climate change is only one and equal
emphasis is put on social and economic conditions. Why can some communities adapt and
others not? Linnér provided another example: “We have limited knowledge about how science
is being used in the political sphere, but it is being used. A theory in science and technology
studies is the co-production of science and policy, which is important to recognize. That co-
production is still being investigated and thus what role science has and how it is affected by
the political sphere.”

Two partly interconnected themes that came up several times in the discussion was the
tension between local and global and between the “fuzzy” overall level of discussion about
sustainability versus concrete needs. In the panel, Micael Hagman, Swedish Ministry of the
Environment, said his previous work on sustainable development at the local level was very
practical and detailed. “People locally experience problems in their daily lives that are not in
specific sectors. They are interdisciplinary and cross-sectoral. That’s how we approach them,”
he said. The challenge in connecting this to research was a difference in time frames. The
researchers they used to work with said they could have something in ten years. “But that time
frame doesn’t work for me as a local community player,” he said. In order to cooperate in
developing projects on a community level, researchers have to become more flexible to deliver
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things more speedily, he concluded. In addition to new technology, he also called for more
knowledge about new policy instruments. A major challenge for him as a policy maker was
also in understanding the pieces of the jigsaw that scientists were delivering. “There are so
many good results, but unfortunately not that many people trying to put the puzzle together,”
he said. The vulnerability focus also creates challenges at the local level. How do you actually
reach out to vulnerable groups? he asked: “Usually when you get people together to discuss
issues, the people you should have aren’t there.” 

A person from the audience challenged the lack of focus on research solving problems
connected to energy and food supply with a growing world population. You are talking at one
level and I was hungry to hear about another level. I didn’t hear much about what science is
being done to ensure that we can deliver energy, clothes, food, and housing on a world-wide
basis, he said. Uno Svedin, Swedish Research Council for Environment, Agricultural Sciences
and Spatial Planning, attempted to pick up this thread by connecting to the place-basedness of
sustainability research. If you operate in a place, there may be conditionalities that are not
universal, but to create a consensus about the general direction is still important. Linnér also
emphasized that there are many different interests in what science ought to deliver, not only
between North and South but also within these spheres. Take the difference between small
islands states and OPEC in relation to climate issues, he exemplified. 

Folke added that there has been a change from looking at the world as being in steady state
and managing change to seeing that change is going on and very rapidly, “which makes it very
hard to come up with easy solutions on how to solve problems in an engineering way.” We are
dealing with thresholds and non-linearities and thus big uncertainties, he stressed. Linnér made
a distinction between regarding a problem as a temporary dysfunction of the present social and
economic order or a built-in predicament. “If you see it as a fundamental predicament, the
present social and economic order can’t be combined with environmental protection in the
long run. Then science has to deliver other options. And science has to be prepared for both,”
he said.

The discussion ended not with a consensus view on what science for sustainable
development should be. Rather, it was clear that there are different views of the role of science
in the quest for sustainable development, ranging from finding practical solutions to acute
problems to understanding processes, including the role of science, in creating conditions for
resilient socio-ecological systems. To some, a major role of science is to be reflective in a way
that includes options outside the current social and economic frameworks. A recurring theme,
however, was the inherent ethical and thus political nature of the decisions that have to be
made in striving towards sustainable development. It remains a challenge to define the role of
science in this process, but many interventions pointed to the need to better understand the
linkages between social and political systems and problems with social and ecosystem
vulnerability.
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Introduction, presentations, and panel comments

Introduction
Thomas Rosswall
International Council for Science

Available as a sound file only.
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The next step for science for sustainability

Jill Jäger
Initiative on Science and Technology for Sustainability, Vienna, Austria

Abstract
At a meeting in Friibergh Manor, Sweden, in October 2000 a small, international group of
scientists discussed the challenges of Sustainability Science; outlining a set of core questions,
discussing the research agenda and the institutional requirements (Kates et al., 2001). After
the meeting, a core group set up the Initiative on Science and Technology for Sustainability
(ISTS) with the aims of:

• expanding and deepening the research and development agenda of science and
technology for sustainability;

• strengthening the infrastructure and capacity for conducting and applying science
and technology for sustainability; and

• connecting science and policy more effectively in pursuit of a transition toward
sustainability.

The work of ISTS and the broad network of associated persons and projects are documented
on the Forum on Science and Technology for Sustainability (http://sustainabilityscience.org). 

In 2001 and 2002, under the umbrella of ISTS, a series of regional workshops was held to
discuss the core questions, research agenda and institutional challenges of sustainability
science. The results of these regional workshops, together with the output of several other
important meetings held since 2000, were synthesized in a meeting held in Mexico City in
May 2002 and published in a report (ICSU, 2002) that provided input to the WSSD process.

The regional consultations agreed that R&D priorities should be set and implemented so
that science and technology contribute to solutions of the most urgent sustainability problems
as defined by society, not just by scientists. The substantive focus of much of the required
R&D will have to be on the complex, dynamic interactions between nature and society
(“socio-ecological” systems).  Since some of the most important interactions will occur in
particular places, or particular enterprises and times, S&T for sustainable development needs
to be “place-based” or “enterprise-based,” embedded in the particular characteristics of
distinct locations or contexts. The challenge is to help promote the relatively “local” (place- or
enterprise-based) dialogues from which meaningful priorities can emerge, and to put in place
the local support systems that will allow those priorities to be implemented. In addition, the
regional consultations emphasized that sustainability science must develop a much firmer
empirical foundation for its efforts.  A determined effort to move from case studies and pilot
projects toward a body of comparative, critically evaluated knowledge is urgently needed.  In
addition, progress toward sustainability will require a constant feedback from observations
(including socio-economic indicators, world views and society-biosphere interactions).  

Three topics emerged from the consultations as meriting special attention: 

http://sustainabilityscience.org/


Giving substance to sustainable development. Documentation from a round-table discussion
August 26, 2004, at the EuroScience Open Forum 2004 in Stockholm. Available at www.ep.liu.se

_________________________________________________________________________________

16

a) Adaptiveness, vulnerability, and resilience in complex socio-ecological systems;
b) Sustainability in complex production-consumption systems;  
c) Institutions for sustainable development.

In connection with the Mexico City meeting, discussions began in 2002 between the
International Council for Science (ICSU), the Initiative on Science and Technology for
Sustainability (ISTS), and the Third World Academy of Sciences (TWAS) about the
formation of the Consortium on Science and Technology for Sustainable Development.  The
Consortium’s founding organizations moved forward by taking the research and action
agenda on sustainability science that emerged from the conference in Mexico City and the
WSSD back to their respective general assemblies (or equivalent) for discussion and
endorsement. At an informal meeting of the Consortium partners in November 2002, it was
agreed to set up an ad hoc Advisory Group to guide the development of the Consortium. This
Advisory Group, chaired by Robert Corell (USA) and Hebe Vessuri (Venezuela) will provide
perspective and guidance on how the membership of the Consortium might most effectively
be broadened, and the priorities for an integrated research and action program for the next ten
years. The Advisory Group will revise its final report after its last meeting in October 2004
and submit its report to the Consortium Partners at the end of 2004. 

In order to maintain and indeed accelerate the momentum of harnessing science and
technology for sustainable development, the Consortium partners have recently been granted
funding from the David and Lucile Packard Foundation for the following two initiatives:

• a set of focused Partnership Team efforts to link knowledge with action in emerging
areas of sustainability science;

• and a larger Science-Practitioner Dialogue to catalyze significant increases in the
quantity and effectiveness of knowledge/action partnerships for sustainability being
pursued around the world, and to develop the capacity to establish and implement such
partnerships.  

The Consortium and its Advisory Group have identified four areas in which both the need and
potential for strengthening the scientific foundations for effective action programs are
particularly acute: integrated management of production/consumption systems; enhancing
resilience and reducing vulnerability of coupled human-environment systems; harnessing
changes in values and norms to promote sustainability; and reforming governance institutions
to foster transitions toward sustainability.  The Consortium plans a continuing effort to
develop science-based, action-oriented partnerships for sustainability in each of these areas,
plus others of comparable priority that may emerge from its continuing deliberations.

References
ICSU (2002), Science and Technology for Sustainable Development. Consensus Report and

Background Document Mexico City Synthesis Conference, International Council for
Science. Series on Science for Sustainable Development No. 9.

Kates, R. W., Clark, W. C., Corell, R., Hall, J. M., Jaeger, C. C., Lowe, I., McCarthy, J. J.,
Schellnhuber, J. H., Bolin, B., Dickson, N. M., Faucheux, S., Gallopin, G. C., Grübler, A.,
Huntley, B., Jäger, J., Jodha, N., Kasparson, R., Mabogunje, A., Matson, P., Moonely, H.,
Moore, B., Riordan, T., & Svedin, U. (2001), "Sustainability Science", Science, 292 (5517);
641–642.
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Building resilient communities in sustainable development

Roger Kasperson5

Stockholm Environment Institute, Sweden

Abstract
In providing more substance to emerging efforts in sustainable development, priorities are
essential. In this presentation, I wish to argue that concerted efforts to reduce the
vulnerability, and increase the resilience, of the most vulnerable peoples and communities to
environmental socioeconomic change should be an overriding priority. It is well known from
many risk studies that highly vulnerable peoples typically experience highly disproportionate
damage and harm from environmental degradation and extreme events. We know that poverty
is a major driver of such degradation as well as a major obstacle to effective human coping
and adaptation. The work of the IPCC makes clear that most of the prospective adverse
effects of climate change are likely to be experienced by developing countries which face
diverse problems with limited resources. The associated social justice problems make
building consensus for international political regimes and policy initiatives difficult to
achieve.

The scientific community can contribute to more substantive programs of sustainable
development through improved assessment of the patterns and sources of vulnerability and
pathways of building greater resilience in communities at high risk throughout the world.
Improved methodologies and approaches are needed that

• recognize the multiple stresses that vulnerable peoples face;
• adapt an approach treating the emergence of vulnerability over time;
• assess cross-scale relationships in both the roots of vulnerability and prospective

solutions;
• connect local vulnerability to national policies and broad globalization process;
• draw upon an enhanced understanding of what explains successes and failures in

building greater human resilience.

It is now recognized for climate change and other global environmental threats that
management efforts to avert future disasters require building greater resilience to
environmental and socioeconomic change as well as addressing the driving forces of such
change. Enhanced anticipative and coping capacity delivers a wide spectrum of benefits in
strengthening the abilities of communities to better themselves from both traditional and
newer hazards associated with development and risk transitions. Concerted interdisciplinary
efforts will be needed for strategies that build greater social capital and more effective
institutions as well as achieving more effective coupling between ecological and social
systems. At the same time, a systematic understanding is needed of how adaptive capacity can
be built where resources are few and marginality is high. It must also be recognized that the
state is often as much a part of the vulnerability problem as it is part of prospective solutions.
                                                
5 Now at George Perkins Marsh Institute at Clark University, MA, USA.
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Interpreting sustainable development: a question of values?

Susan Owens
Department of Geography, University of Cambridge, England

Abstract6

Fifteen years after the Brundtland Report, Our Common Future, popularised the concept of
sustainable development, it has become difficult to ignore a striking paradox. On the one
hand, the power and the promise of Brundtland’s idea lay in its reconciliatory potential – in
its insistence that growth and a high quality environment need not be mutually incompatible.
The idea was welcomed, and has since been widely endorsed. On the other hand, conflict
between environment and development has, if anything, intensified in the intervening period,
a process that can be observed at all scales from the local to the global. There is no noticeable
outbreak of consensus in any major policy arena, and trends in production and consumption
continue to move in a generally unsustainable direction. This paradox implies, at very least,
an implementation deficit – a failure in the short term to find ways of making a broadly
consensual concept operational. But it might also point to more fundamental problems, arising
from contradictions within the concept of sustainable development itself. These issues are
explored in the presentation, which takes the form of a journey through four eras of
sustainability. It begins in pre-Brundtland days, traces developments through initial post-
Bruntdland optimism to our current somewhat perplexing situation, and finally takes a
cautious look into the future.

The first of these eras is the most extended, covering two centuries or more of antecedents
to the modern concept. In many essential elements, sustainable development is not a new idea.
It echoes, for example, concerns for ‘prudent resource use’ articulated by the nineteenth
century American conservationists of soils, water and forests, as well as the long-established
axiom of ‘maximum sustainable yield’. But in the years following 1987, when the modern
concept was crystallised by Brundtland, its diffusion and take up was remarkable. Throughout
numerous institutions, strategies began to proliferate, and by the early 1990s the credibility of
politicians and many other actors required them at least to genuflect towards sustainability. In
this era of promise, sustainable development seemed to meet everyone’s requirements, and to
offer a pragmatic way forward.

It rapidly became apparent, however, that to operationalise the concept – indeed, probably
any attempt to move beyond Brundtland’s consensual but vague definition – would raise not
only scientific questions, but profound ethical and political dilemmas. To take an obvious
example, how should we decide which aspects of the environment were ‘critical’, in that they
must be protected in all but exceptional circumstances? Such decisions not only test our
limited knowledge of interactions between the human and non-human worlds, but clearly
demand judgement. Not surprisingly, then, the third era has involved a struggle over meaning,
and if we have learned anything since Brundtland, it must be that there is no singular
definition of sustainable development upon which all can agree. Progress with sustainable
development in practice is slow not because (or not only because) we are witnessing an
                                                
6 The substance of this presentation has been published in Owens S. (2003), ”Is there a meaningful definition of

sustainability?” Plant Genetic Resources 1 (1); 5–9.



Giving substance to sustainable development. Documentation from a round-table discussion
August 26, 2004, at the EuroScience Open Forum 2004 in Stockholm. Available at www.ep.liu.se

_________________________________________________________________________________

20

‘implementation deficit’ – a natural time-lag in the application of principles that are widely
agreed – but because we are engaged in a contest over divergent conceptions of what it means
for development to be sustainable. It is this divergence that best explains the paradox
identified above.

The presentation concludes by suggesting that we have few palatable options but to try to
move forward on two fronts: by seeking greater knowledge and understanding of natural
environments and the social world; and by engaging in dialogue about values – about what we
believe to be good and right, addressing the question of how we wish to inhabit the planet.
Vigorous debate, argument, challenge and counter-critique, even if at times they seem futile
and inconclusive, should be seen in a positive light, as part of the vital process of interpreting
the concept of sustainable development in terms of workable conceptions.
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Adaptability and transformability for resilience of social-
ecological Systems

Carl Folke
Center for Research on Natural Resources and the Environment, Stockholm University,
Sweden 

Abstract
Human actions have made ecosystems more vulnerable to changes that previously could be
absorbed. As a consequence they may suddenly shift from desired to less desired states in
their capacity to generate ecosystem services and cause severe impacts on wellbeing,
livelihoods and societal development. How can groups of people, communities and society as
a whole avoid creating social-ecological vulnerability and move towards improved
conditions? In the Resilience Alliance we argue that adaptability and transformability are
central concepts for a science of sustainability. Here, we review two cases from Sweden on
the emergence of adaptive co-management systems with an emphasis on landscape
governance. The objective of our analysis is to unravel the social mechanisms behind
adaptability and transformation towards ecosystem management. The self-organizing process
was triggered by the perceived threats to the areas’ cultural and ecological values among
people of various local steward associations and local government. The threats challenged the
generation of ecosystem services in the area. We show how leadership and key actor groups
play an instrumental role in directing change and transforming governance. The
transformation involved three phases: 1) preparing the system for change, 2) using a window-
of-opportunity, and 3) building social-ecological resilience of the new desired state. Trust
building dialogue, mobilizing social networks with actors across scales, compiling and
generating knowledge and management practices of ecosystem dynamics, sense making,
collaborative learning and creating public awareness were part of the process. This
significance of flexible organizations serving as bridges between local actors and
governmental bodies is critical in the adaptive governance of the landscape. It is also critical
in navigating the larger sociopolitical and economic environment for resilience of the new
social-ecological system. Social transformability is essential to move from a less desired
trajectory into one where the capacity to manage ecosystems sustainably for human wellbeing
is strengthened. Adaptability among the actors involved will be needed to reinforce and
sustain the desired social-ecological state and make it resilient to future change and
unpredictable events. 
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Must implementation lead to fragmentation? Giving substance
to sustainable development by combining action-oriented,
totalizing and reflexive research 
Björn-Ola Linnér
Department of Water and Environmental Studies, Linköping University, Sweden

Abstract
The whole United Nations process of linking environment and development calls for one
common agenda, an action plan that can join the global North and South in concerted action.
Achieving sustainable development involves the integration of diverse issues, such as
formation and implementation of international environmental treaties; trade relations; social
issues; debt relief; alleviation of poverty; and change of unsustainable patterns of production
and consumption etc. This complex and paramount task can tempt the research community to
be too narrowly focused on action-oriented research.

Even though science for sustainable development is thought to avoid fragmentation, in
order to implement all the different issues currently included under the heading of sustainable
development, they run the risk of being de-linked from the conceptual integration of the three
pillars – environment, social and economic – and addressed semi-independently. Many
researchers as well as funding agencies predominantly attach themselves to various forms of
“sustainability.” A large flora of prefix/suffix sustainability characterizes sustainable
development research. New offspring concepts to sustainable development have evolved, such
as sustainable ecology, social sustainability, economic sustainability, sustainable growth,
urban sustainability, sustainable forestry, sustainable urbanisation etc. This might be an
indication of a fragmentation of sustainable development implementation, and could lead to
similar consequences as the discredited sectorisation, even though it is contradictory to the
integrated rationale behind sustainable development.

Since the three pillars interact on a global scale, it might be contra-productive, conceptually
and in praxis, to associate specific projects to prefix or suffix sustainability. If environmental
protection and social and economic development are globally interlinked, theories of
sustainable development ought to have a totalizing ambition, even if it at the same time has to
acknowledge the need for differentiated views on global sustainable development goals and
actions. The need for totalizing theoretical analytical framework has to be combined with a
reflexive and differentiated view on global sustainable developments.

Today, reflexivity is a key concept in knowledge production. Yet, it is often not reflected in
the framing of research for sustainable development, perhaps due to that the devotion to
implementation and action oriented research has overshadowed the need for reflexivity. The
inherent conflicts in sustainable development politics gain little attention. In policy documents
of research funding agencies in the global North it appears as a consensus concept, whereas in
international policy making it is filled with conflicting interests and interpretations. In spite of
the ambiguities of the concept, many seem to identify the concept in line with the so-called
ecological modernisation with a strong emphasis achieving sustainable development by
regulating the use of scare resources and environmental degradation through market
mechanisms, recycling, and technological innovations.
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If sustainable development problems are regarded as a temporary or adjustable
dysfunctions in the present social or economic order, the questions asked and the solutions
sought are different compared to if you see them as fundamental predicaments caused by
structural errors in society. A small share of science for sustainable development projects
appears to be designed to study the cultural, conceptual and ideological foundations of the
sustainable development approach to which so much money is invested, at least in Sweden.
Since the framing of a problem is intimately linked to the information sought and the
approaches to solve it, it is evident that a broader research agenda would allow various ways
to pose the questions. As applied research oriented towards implementing the dominating
political agenda, science for sustainable development run the risk of lacking research that
posits alternative framings, identifies new problems and reflects on wider implications of
sustainable development policy. 

There is indeed not one agenda, one vision of the society of sustainable development. The
visions of the good life, the utopian thinking, in sustainable development policy remains
contested. Since sustainable development entails questions of value, political priorities, and
balancing the three pillars, we are faced with a multitude of sustainable development visions
and political alternatives. For instance, organizations in the South, such as South Centre, is
calling for the South to elaborate a platform of its own on sustainable development while
others seek to invoke the idea of an New International Economic Order. The presumption that
we now know what the problem is, that it is solely action that is needed, can be precarious.
Whose sustainable development visions is science going to facilitate? Since sustainable
development policies always will be contested, action still have to be sought and applied
research needed, but its assumptions and implications constantly reflected upon.

Since sustainable development is a politically defined project, it is crucial that reflexive
research that explores alternatives, new questions, different interpretations of the
environmental situations and its solutions shall be able to get funding. In the clash between
opposing perspectives, in the negations of the discursive research, new hindsight might be
made. At the least it will provide us with preparedness for alternative policies, if current
implementation efforts continue to come up short.

Paper
The whole United Nations process of linking environment and development calls for one
common agenda, an action plan that can join the global North and South in concerted action,
including local implementation.

The whole policy project is aimed at interlinking environment and development on a global
scale, alternatively showing that they in reality are by nature utterly interlinked. Not only are
they possible to achieve simultaneously, but continued economic development has also been
presented in the UN agenda as the only answer to most environmental problems (Selin and
Linnér, 2005).

This is important to stress. It is not just that three pillars are combined, they are argued to
be critically dependent of each other in UN policy efforts. “You can’t have one with out the
other” as Frank Sinatra sang.

I think it is fair to regard sustainable development as a hypothesis. It is evidently a
persuasive hypothesis, which has held a lot of promises, but as almost every one agrees,
implementation is far behind. In fact, since the United Conference on the human environment
here in Stockholm 1972 linking environment and development, since the disappointed
Stockholm + 10 UNEP review, since Mariuce Strong declared the United Nations Conference
on environment and development in Rio 1992 a success, since the Rio + 5 pessimistic review
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of anticipated progress, the poorest of this world have become poorer, and major
environmental trends such as biodiversity losses, soil degradation, deforestation and green
house gas emissions have continued to mount. 

The hypotheses of sustainable development might stimulate thinking and policy making
toward a new relationship within the global household, but from a southern horizon it has,
ever since the Stockholm preparations tried to establish the linkage between environment and
development, been viewed with suspicion, as instrument to maintain the North’s economic
advantage, and as a covert instrument for “neo-imperialism.” The promised resources, funding
and technology transfer has been conspicuously lagging behind.

Achieving sustainable development involves the integration of diverse issues, such as
formation and implementation of international environmental treaties; trade relations; social
issues; debt relief; alleviation of poverty; and change of unsustainable patterns of production
and consumption etc. This complex and paramount task can tempt the research community to
a too one-sided focus on action-oriented research.

The role of science for sustainable development has also been defined by the Agenda 21
document:  “The sciences are increasingly being understood as an essential component in the
search for feasible pathways towards sustainable development.” (Agenda 21, Chapter 35) 

The essential point I want to stress is that science for sustainable development also have to
include that the sciences are increasingly being understood as an essential component in the
search for understanding various interests and framings in discourses of sustainable
development.  

The current focus of problem-solving research as almost solely being action-oriented
research run the risk of fragmenting the initial intentions of sustainable development policy, at
least as it has been envisioned at the United Nations agenda linking environmental protection
with social and economic development, especially in the global South.

Even though science for sustainable development is thought to avoid fragmentation, in
order to implement all the different issues currently included under the heading of sustainable
development, they run the risk of being de-linked from the conceptual integration of the three
pillars – environment, social and economic – and addressed semi-independently, even
independently. 

An argument proposed by some researchers is that each dimension of sustainable
development should be kept separate to facilitate its definition. The different subsystem
definitions might later lead to a general framework. This view has been clearly expressed in
Goodland and Daly (1996) as “The three types of sustainability – social, environmental and
economic – are clearest when kept separate … While there is some overlap among the three,
and certainly linkages, the three are best desegregated and addressed separately by different
disciplines” (p. 1002).

Many researchers as well as funding agencies predominantly attach themselves to various
forms of “sustainability.” A large flora of prefix/suffix sustainability characterizes sustainable
development research. New offspring concepts to sustainable development have evolved, such
as sustainable ecology, social sustainability, economic sustainability, sustainable growth,
urban sustainability, sustainable forestry, sustainable urbanisation etc. This might be an
indication of a fragmentation of sustainable development implementation, and could lead to
similar consequences as the discredited sectorisation, even though it is contradictory to the
integrated rationale behind sustainable development.

Ecological, economic and social dimensions ought to be regarded as co-equal and
interacting. Their integration has to be reflected in any analysis of sustainable development.
Otherwise, as researchers such as Köhn (1997), Robinson and Tinker (1997), Eichler (1999),
and Reboratti (1999) have pointed out, there is a risk that the overall analytical level
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interconnecting the three pillars will get lost. Sustainable development as it was envisioned in
the policy efforts of the United Nations and related agencies, is a global concept, something,
which should never be lost in its applications.

“Always historicize”, was a famous call by cultural theorist Frederic Jameson, urging us to
totalize, to see the whole, the structural interconnectedness of social phenomena. In spite of
knowing that our knowledge production is embedded in our culture, discourses and social
production, we have to attempt to see the whole picture, while aware that it always will remain
incomplete (Jameson, 1981, p. 9). We are always trying, never getting it right, but at least with
a better chance of being righter than then fragmented alternative.

Since the three pillars of sustainable development interact on a global scale, it might be
contra-productive, conceptually and in praxis, to associate specific projects to prefix or suffix
sustainability. If environmental protection and social and economic development are globally
interlinked, theories of sustainable development ought to have a totalizing ambition, even if it
at the same time has to acknowledge the need for differentiated views on global sustainable
development goals and actions. The need for totalizing theoretical analytical framework has to
be combined with a reflexive and differentiated view on global sustainable developments.

Today, reflexivity is a key concept in knowledge production. Reflexivity implies a
consideration of ones own discourse, ones own presuppositions. In theories of knowledge
production, such as Mode 2, all knowledge is produced in a specific social context, which
effects what knowledge is called for and produced (Mobjörk 2004). 

Yet, calls for reflexivity is often not reflected in the framing of research for sustainable
development, perhaps due to that the devotion to implementation and action-oriented research
has overshadowed the need for reflexivity. In spite of occasional calls for the need of a
problemizing approach to sustainable development research, problem-solving research is
primarily made synonymous with action-oriented research by the governments and research
councils and agencies. That appears to be the more or less a tacit definition of usefulness. It is
to a vast extent instrumental and strategic research that is prioritised.

I do want to emphasize that action-oriented research is critical and urgent, but we
simultaneously need to ask the fundamental questions, were the current path is taking us. The
inherent conflicts in sustainable development politics gain little attention with the present
action-oriented approach. In policy documents of research funding agencies in Sweden, which
I think reflect policies for most countries in the global North, sustainable development has
been treated as a consensus concept, whereas in international policy making it is filled with
conflicting interests and interpretations. In spite of the ambiguities of the concept, many seem
to identify the concept in line with the so-called ecological modernisation with a strong
emphasis on achieving sustainable development by regulating the use of scare resources and
environmental degradation through market mechanisms, recycling, and technological
innovations.

If sustainable development problems are regarded as a temporary or adjustable
dysfunctions in the present social or economic order, the questions asked and the solutions
sought are different compared to if you see them as fundamental predicaments caused by
structural errors in society. A small share of science for sustainable development projects
appears to be designed to study the cultural, conceptual, and ideological foundations of the
sustainable development approach to which so much money is invested, at least in Sweden. 

Since the framing of a problem is intimately linked to the information sought and the
approaches to solve it, it is evident that a broader research agenda would allow various ways
to pose the questions. As applied research oriented towards implementing the dominating
political agenda, science for sustainable development run the risk of lacking research that
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posits alternative framings, identifies new problems and reflects on differentiated implications
of sustainable development policy (Mobjörk and Linnér, 2005 forthcoming). 

There is indeed not one agenda, one vision of the society of sustainable development. The
visions of the good life, the utopian thinking, in sustainable development policy remain
contested. Since sustainable development entails questions of value, political priorities, and
balancing the three pillars, we are faced with a multitude of sustainable development visions
and political alternatives. For instance, organizations in the South, such as South Centre, is
calling for the South to elaborate a platform of its own on sustainable development while
others seek to invoke the idea of a New International Economic Order (South Centre, 2002).
The presumption that we now know what the problem is, that it is solely action that is needed,
can be precarious. Whose sustainable development visions is science going to facilitate? Since
sustainable development policies always will be contested, action still has to be sought and
applied research needed, but its assumptions and implications constantly reflected upon.

Since sustainable development is a politically defined project, it is crucial that reflexive
research that explores alternatives, new questions, different interpretations of the
environmental situations and its solutions shall be able to get funding. In the clash between
opposing perspectives, in the negations of the discursive research, new hindsight might be
made. At the least it will provide us with preparedness for alternative policies, if current
implementation efforts continue to come up short.
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Panel Comments

John Marks, Lisa Sennerby Forsse, and Micael Hagman introduced by Annika
Nilsson
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The International Council for Science (ICSU) is a non-governmental organization
representing a global membership that includes both national scientific bodies (103 members)
and international scientific unions (27 members). The mandate of ICSU is to strengthen
international science for the benefit of society. ICSU provides a forum for discussion of issues
relevant to policy for international science and the importance of international science for
policy issues and includes the following core activities:

• Planning and coordinating interdisciplinary research to address major issues of
relevance in both science and society; 

• Providing a voice for international science in major policy fora, such as the World
Summit on Sustainable Development;

• Actively advocating for freedom in the conduct of science, promoting equitable access
to scientific data and information, and facilitating science education and capacity
building; 

Because of its broad and diverse membership, the Council is increasingly called upon to
speak on behalf of the global scientific community and to act as an advisor in matters ranging
from ethics to the environment. For further information, see www.icsu.org.

Department of Water and Environmental Studies, Linköping
University
Department of Water and Environmental Studies is a center for multi- and interdisciplinary
postgraduate training and research within the Tema Institute at Linköping University,
Sweden. The focus is on water, landscape and society. Most research and post-graduate
education is carried out within multi- and interdisciplinary problem areas where natural
scientists, social scientists and people trained in the humanities work together. 

The research covers a broad spectrum of environmental issues in the borderland between
nature and society. This includes studies of resource management as well as analyses of
material flows of various substances in the environment and in society from both natural
science and environmental history perspectives. A growing field of interest is environmental
policy, including studies of sustainable development as a propelling force in international
relations. For further information, see www.tema.liu.se/tema-v/.
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