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Executive Summary

Humans now influence all biological and physical systems of the planet. Al-
most no species, no land area, no part of the oceans has remained unaffected 
by the expansion of the human species. The four main global change research 
programmes, affiliated in the Earth System Science Partnership, see evidence 
today that the entire earth system now operates ‘well outside the normal state 
exhibited over the past 500,000 years’, and that ‘human activity is generating 
change that extends well beyond natural variability—in some cases, alarming-
ly so—and at rates that continue to accelerate’. Given this situation, the Earth 
System Science Partnership has declared an ‘urgent need’ to develop ‘strate-
gies for Earth System management’. Yet what such strategies might be, how 
they could be developed, and how effective, efficient and equitable such strate-
gies would be, remain unspecified. It is apparent that the institutions, organi-
zations, and mechanisms by which humans currently govern their relationship 
with the natural environment and global biogeochemical systems are not only 
insufficient—they are also poorly understood. 

This is the rationale for the Earth System Governance Project, a new 
long-term research programme developed under the auspices of the Inter-
national Human Dimensions Programme on Global Environmental Change. 
This Science Plan elaborates upon the concept of earth system governance 
and on the central questions, methods and processes of a global research 
effort in this field.

Earth system governance is defined in this project as the interrelated and in-
creasingly integrated system of formal and informal rules, rule-making systems, 
and actor-networks at all levels of human society (from local to global) that are 
set up to steer societies towards preventing, mitigating, and adapting to global 
and local environmental change and, in particular, earth system transformation, 
within the normative context of sustainable development. The notion of gover-
nance refers here to forms of steering that are less hierarchical than traditional 
governmental policy-making (even though most modern governance arrange-
ments will also include some degree of hierarchy), rather decentralized, open to 
self-organization, and inclusive of non-state actors that range from industry and 
non-governmental organizations to scientists, indigenous communities, city 
governments and international organizations. 
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Conceptual Framework

Based on this general notion, the Earth System Governance Project ad-
vances a science plan that is organized, first, around five analytical problems:

(1) The first analytical problem—the architecture of earth system gover-
nance—includes questions relating to the emergence, design and effectiveness 
of governance systems as well as the overall integration of global, regional, 
national and local governance. Core questions include: How is performance 
of environmental institutions affected by their embedding in larger archi-
tectures? What are the environmental consequences of non-environmental 
governance systems? What is the relative performance of different types of 
multilevel governance architectures? How can we explain instances of ‘non-
governance’? What are overarching and crosscutting norms of earth system 
governance?

(2) Second, understanding effective earth system governance requires 
understanding the agents that drive earth system governance and that need 
to be involved. The research gap is here especially the influence, roles and 
responsibilities of actors apart from national governments, such as business 
and non-profit organizations, the ways in which authority is granted to these 
agents, and how it is exercised. Core questions advanced in this Science Plan 
are: What is agency? Who are the agents of earth system governance (espe-
cially beyond the nation state)? How do different agents exercise agency in 
earth system governance, and how can we evaluate their relevance?

(3) Third, earth system governance must respond to the inherent uncer-
tainties in human and natural systems. It must combine stability to ensure 
long-term governance solutions with flexibility to react quickly to new find-
ings and developments. In other words, we must understand and further 
develop the adaptiveness of earth system governance. But what are the politics 
of adaptiveness? Which governance processes foster it? What attributes of 
governance systems enhance capacities to adapt? How, when and why does 
adaptiveness influence earth system governance?

(4) Fourth, the more regulatory competence and authority is conferred 
upon larger institutions and systems of governance—especially at the global 
level—the more we will be confronted with questions of how to ensure the 
accountability and legitimacy of governance. Simply put, we are faced with the 
need to understand the democratic quality of earth system governance. What 
are the sources of accountability and legitimacy in earth system governance? 
What are the effects of different forms and degrees of accountability and 
legitimacy for the performance of governance systems? How can mechanisms 
of transparency ensure accountable and legitimate earth system governance? 
What institutional designs can produce the accountability and legitimacy of 
earth system governance in a way that guarantees balances of interests and 
perspectives?
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(5) Fifth, earth system governance is, as is any political activity, about 
the distribution of material and immaterial values. It is, in essence, a con-
flict about the access to goods and about their allocation—it is about justice, 
fairness, and equity. The novel character of earth system transformation and 
of the new governance solutions that are being developed, puts questions of 
allocation and access, debated for millennia, in a new light. It might require 
new answers to old questions. But how can we reach interdisciplinary con-
ceptualizations and definitions of allocation and access? What (overarching) 
principles underlie allocation and access? How can allocation be reconciled 
with governance effectiveness?

Crosscutting Themes.

In addition, the Earth System Governance Project emphasizes four 
cross-cutting research themes that are crucial for the study of each analytical 
problem but also for the integrated understanding of earth system gover-
nance: these four themes are the role of power; the role of knowledge; the role 
of norms; and the role of scale.

Flagship Activities as Case Studies.

Finally, the Earth System Governance Project advances the integrated, 
focused analysis of case study domains in which researchers combine analy-
sis of the overall governance architecture, the role of different agents in this 
governance architecture, the overall adaptiveness of the governance system, 
mechanisms of accountability, and modes of allocation. Four flagship activities 
of the Earth System Governance Project have been identified: research on the 
global water system, on global food systems, on the global climate system, and 
on the global economic system.

Policy Relevance.

The Earth System Governance Project, while being essentially a scientific 
effort, is also designed to assist policy responses to the pressing problems of 
earth system transformation. All analytical problems studied in the project 
have profound policy implications. For example, the problem of the architec-
ture of earth system governance is a key concern of current negotiations and 
political processes that are often faced with ‘treaty congestion’ and complex 
interlinkages between different institutions, for instance between multilateral 
environmental agreements and the World Trade Organization. ‘Fragmented’ 
governance architectures are also an increasing problem for decision-makers, 
particularly in climate policy. A related concern is the reform of the United 
Nations, for example with a view to the debate on a United Nations Environ-
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ment Organization. At national and local levels, architecture is a key concern 
for decision-makers dealing with policy integration, the comparative effective-
ness of policy instruments, and the integration of decision-making from inter-
national, national and local levels. Research on agency within the project will 
generate novel ideas on the integration of civil society actors in earth system 
governance, and on the advantages and disadvantages of private and public-
private governance arrangements. Research on governance of adaptation and 
the adaptiveness of governance arrangements will inform policy-makers who 
have to deal with adapting politics and policies to a changing world. The ac-
countability and legitimacy of decision-making, from local to global levels, is 
equally a key problem for public policy. Finally, the research on allocation and 
access will help to improve governance outcomes and advance philosophical 
and ethical discourses on an equitable approach to earth system governance.

Process.

The drafting of this Science Plan of the Earth System Governance Project 
has been mandated in March 2007 by the Scientific Committee of the Inter-
national Human Dimensions Programme on Global Environmental Change 
(IHDP), the overarching social science programme in the field. The project 
builds on the results of an earlier long-term research programme, the IHDP 
core project Institutional Dimensions of Global Environmental Change 
(IDGEC). The Science Plan was written by an international, interdisciplin-
ary scientific planning committee, which drew on a consultative process that 
started in 2004. Several working drafts of this Science Plan have been pre-
sented and discussed at a series of international events and conferences, and 
numerous colleagues in the field, as well as practitioners, have offered useful 
suggestions, advice, and critique.
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1

Introduction
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Since prehistoric times, people have altered their environments around 
the places where they lived. For several centuries they have been altering their 
planet. Today, key parameters of the earth system are changing due to human 
influences. The atmospheric concentration of carbon dioxide has increased by 
one third since pre-industrial times, and global mean temperatures are rising. 
Stratospheric ozone depletion through emission of chlorofluorocarbons since 
the 1920s has increased ultraviolet radiation. Six billion humans now use one 
tenth of the renewable freshwater available in lakes, rivers or glaciers worldwide. 
Material cycles have changed: the amount of biologically available nitrogen 
from human activities has increased nine-fold in the last hundred years, and 
eighty per cent more nitrogen now reaches the oceans than in 1860. The flow of 
phosphorus to the seas is today three times higher than historical background 
rates. Marine resources are depleted, and human-made persistent chemicals 
have spread throughout the ecosystems up to unsettled polar regions. Human-
kind today uses about forty per cent of the terrestrial biomass production. Most 
other living species of the planet are affected. Over the past centuries, humans 
have increased the species extinction rate a thousand times.

The scientific knowledge about the earth system and its current transforma-
tion becomes more confident every day. Humans now influence all biological and 
physical systems of the planet. Almost no species, no land area, no part of the 
oceans has remained unaffected by the expansion of the human species. Presently, 
the four global change research programmes, affiliated in the Earth System Sci-
ence Partnership (ESSP),1 see evidence that the entire ‘earth system’2 now operates 
‘well outside the normal state exhibited over the past 500,000 years’:

‘Human activity is generating change that extends well beyond natural 
variability—in some cases, alarmingly so—and at rates that continue to 
accelerate. (...) Human activities could inadvertently trigger severe con-

1	 These four programmes are: the integrated programme of biodiversity science Diversitas, the 

International Geosphere-Biosphere Programme, the World Climate Research Programme, 

and the International Human Dimensions Programme on Global Environmental Change. See 

www.essp.org.

2	 The ‘earth system’ is defined in a recent comprehensive multi-authored study as ‘the suite of 

interacting physical, chemical, and biological global-scale cycles (often called biogeochemi-

cal cycles) and energy fluxes which provide the conditions necessary for life on the planet.’ 

The authors emphasise that ‘human beings, their societies and their activities are an integral 

component of the Earth System, and are not an outside force perturbing an otherwise natural 

system’. See chapter 1 in Steffen, Sanderson, et al. 2004, in particular the complex definition 

provided there by Frank Oldfield and Will Steffen on p. 7.
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sequences for Earth’s environment and habitat, potentially switching the 
Earth System to alternative modes of operation that may prove irrevers-
ible and inhospitable to humans and other life’.3

Given this situation, the Earth System Science Partnership has declared 
an ‘urgent need’ to develop ‘strategies for Earth System management’. Yet 
what such strategies might be, how they could be developed, and how effec-
tive, efficient and equitable such strategies would be, remain unspecified. It is 
apparent that the institutions, organizations, and governance mechanisms by 
which humans currently regulate their relationship with the natural environ-
ment and global biogeochemical systems are utterly insufficient—and at the 
same time, poorly understood. Few will disagree that more fundamental and 
applied research on the institutions and governance systems that regulate hu-
man interactions with natural systems is needed.

Yet such research is no easy undertaking. It must span the entire globe 
because only integrated global solutions can ensure a sustainable co-evolu-
tion of natural and socio-economic systems. But it must also draw on local 
experiences and insights that offer solutions to local and broader governance 
problems. In other words, research on institutions and governance in times of 
earth system transformation must be about people who are drivers of global 
environmental change and at the same time part of any solution. It must be 
about places in all their variety and diversity, yet seek to integrate place-based 
research within a global understanding of the overall challenge to steer human 
interaction vis-à-vis earth system transformation. Eventually, this research will 
need to be about our planet. It is the task of developing integrated systems of 
governance, from the local to the global level, that ensure the sustainable de-
velopment of the coupled socio-ecological system that the Earth has become.

We call this research programme the analysis of ‘earth system governance’ 
(drawing on Biermann 2005, 2007). This Science Plan elaborates upon this 
concept and lays down central questions, methods, and processes of a global 
long-term research effort in this field: the Earth System Governance Project.

The Concept

The Earth System Governance Project uses the term ‘governance’ instead 
of the term earth system ‘management’ that is advanced by the Earth System 
Science Partnership. Even though there are diverse definitions of the term 
‘governance’, the concept generally refers in the social sciences to modern 
forms of steering that are often decentralized, open to self-organization and 

3	 See www.essp.org/essp/about_essp.htm. The text is based on the 2001 Amsterdam Declara-

tion on Global Change (www.sciconf.igbp.kva.se/fr.html). For a comprehensive scientific 

treatment, see Steffen, Sanderson, et al. 2004.
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less hierarchical than traditional governmental policy-making (even though 
most modern governance arrangements will also include some degree of 
hierarchy). Governance includes usually also non-state actors, ranging from 
industry and non-governmental lobbying groups to scientists, indigenous 
communities, city governments and international organizations (see chapter 
2 in more detail).

Earth system governance is first and foremost a political challenge. In this 
regard, we observe processes and also success stories of earth system gover-
nance at all levels of politics. Many more people now respond to the challenge 
of earth system governance than they did a decade ago. Climate change and 
ozone depletion have become a staple of the headlines of daily newspapers 
and mass media. Nongovernmental activist groups, but also industry associa-
tions and scientific networks, are mushrooming in industrialized and devel-
oping countries alike. The major global summits, from Rio de Janeiro in 1992 
to Johannesburg in 2002, each set a new record in terms of participation by 
diplomats, politicians, activists, and media representatives. Many new inter-
national institutions have been created, and some of them—for example the 
Montreal Protocol on Substances that Deplete the Ozone Layer—have been 
successful in the global regulation of substances that threatened vital systems 
and processes of our planet. Yet as the research programmes of the Earth Sys-
tem Science Partnership contend, current efforts in earth system governance, 
at local and global levels, are laudable yet as a whole, insufficient. They do not 
ensure the sustainable co-evolution of natural and socio-economic systems. 
More effective systems of governance are needed.

The Questions

This turns the political challenge of earth system governance into a major 
analytical challenge for the social sciences, especially for those disciplines that 
study institutions and governance. For these researchers, the development 
of theories to understand, and of strategies to advance, earth system gover-
nance evolves today into one of the most important but possibly also most 
difficult tasks. It involves questions of the emergence, design and effectiveness 
of governance systems as well as the overall integration of global, regional, 
national and local governance—that is, the quest for effective architectures 
of earth system governance (see chapter 3). It also requires understanding 
the actors that drive earth system governance and that need to be involved—
that is, the question of agency in earth system governance (see chapter 4). 
Third, earth system governance must respond to the inherent uncertainties 
in human and natural systems; it must combine stability to ensure long-term 
governance solutions, with flexibility to react quickly to new findings and 
developments, and to learn. In other words, we must understand and further 
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develop the adaptiveness of systems of earth system governance (see chap-
ter 5). Fourth, the more regulatory competence and authority is conferred 
upon formal and informal institutions and systems of governance—especially 
at the global level—the more will we be confronted with questions of how to 
ensure the accountability and legitimacy of the governance systems that are 
created or strengthened. Simply put, we are faced with the need to understand 
the democratic quality of earth system governance (see chapter 6). Fifth and 
finally, earth system governance is, as is any political activity, about the distri-
bution of material and immaterial values. It is, in essence, a conflict about the 
access to goods and about their allocation—it is about justice, fairness, and 
equity. The novel character of earth system transformation and of the new 
governance solutions that are being developed, puts questions of allocation 
and access, debated for millennia, in a new light. It might require new answers 
to old questions (see chapter 7).

This Science Plan suggests these five A’s—the analytical problems of 
architecture; agency; adaptiveness; accountability and legitimacy; and alloca-
tion and access—as the key questions of a new research effort on the theory 
and strategies of earth system governance. The core research interest of the 
Earth System Governance Project is the question of how integrated systems 
of governance can support a co-evolution of nature and human societies that 
leads towards sustainable development. The five A’s are the central analytical 
problems of the Earth System Governance Project. This Science Plan develops 
these analytical problems in more detail.

A research programme on earth system governance is no easy task. The 
Earth System Governance Project must build on the interaction and collabo-
ration of many colleagues in the social sciences all over the world. On the one 
hand, it will need to build on the achievement of the individual researcher or 
of small teams that succeed in shedding new light on one or another aspect 
of the theory and practice of earth system governance. On the other hand, 
cumulative progress in the social sciences can only occur when individual 
research efforts draw on a common set of questions, concepts, and methods. 
This Science Plan is meant to provide such an overarching outline, as a com-
mon set of questions for the study of earth system governance.

The Context

The Earth System Governance Project is but one element in a larger sci-
entific network of global change researchers. First, the drafting of its Science 
Plan was mandated by the Scientific Committee of the International Human 
Dimensions Programme on Global Environmental Change (IHDP), which is 
the overarching social science programme in the field under the auspices of 
the International Council for Science, the International Social Science Council 
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and the United Nations University. IHDP also appointed the scientific plan-
ning committee for this Science Plan, which served from May 2007 until 
October 2008, when the plan was accepted after extensive peer review. Since 
1 January 2009, the Earth System Governance Project is operational as a core 
project under the IHDP.

Second, the Earth System Governance Project builds on the results of an 
earlier long-term research programme, the IHDP core project Institutional 
Dimensions of Global Environmental Change, which was led for most of its 
duration by Oran Young (IDGEC 1999, Young 2002). IDGEC lasted from 1998, 
when IHDP approved its science plan, until December 2006, when the project 
held a major Synthesis Conference in Bali, Indonesia. IDGEC research focused 
on three research foci of institutional research, namely causality, performance, 
and design; three analytical themes, the problems of fit, interplay, and scale; 
and concentrated its efforts empirically on two regions, South-East Asia and 
the Polar regions. IDGEC’s core findings—four book volumes and a series of 
journal articles—are published (Young, King and Schroeder 2008, Bier-
mann and Siebenhüner 2009) or under review for publication. The Earth 
System Governance Project builds upon, and further develops, the legacy of 
this successful predecessor (on this relationship see in more detail 
Young 2008, Biermann 2008).

Third, the Earth System Governance Project is part of the overarching 
Earth System Science Partnership. Although the Earth System Governance 
Project is social science-oriented, it will also be relevant for natural scientists 
and the entire global change research community. For one, this Project will be 
the central activity to initiate, compile and disseminate research on the crucial 
political questions within the broader effort of earth system analysis. In ad-
dition, the project will contribute to methodological progress in integrated 
assessments through investigating methods for the integration of governance 
mechanisms in modelling exercises. Yet the Earth System Governance Project 
shall strengthen also the critical role of the social sciences in global change 
research. An inherent part of the research agenda is the study of global change 
research in itself, and the analysis of science as a social activity. Core ques-
tions will be how scientists frame their problems and how particular world-
views shape scientific research, for example in the construction of models 
or scenarios; or how scientists deal with problems of uncertainty and lack of 
quantifiable knowledge of human behaviour; or how the governance of science 
influences the production of knowledge.

For these reasons, the Earth System Governance Project envisages and 
supports direct collaboration with colleagues from other global change pro-
grammes in the joint projects of the Earth System Science Partnership. It is 
in these issue-specific research networks where practical interaction between 
different disciplines is most likely to bear fruit, hopefully leading back to 
general methodological progress in interdisciplinary research. The scientific 
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planning committee thus included members of, and made every effort to 
collaborate with, the many joint projects in the Earth System Science Partner-
ship. Particularly close were the links with the Global Environmental Change 
and Food Systems Project, the Global Water System Project, and the Global 
Carbon Project (see chapter 11).

The Process

This Science Plan was written over the course of a year by an international 
committee of scientists with interest in the field of governance. Given its 
crosscutting task, this scientific planning committee integrated a variety of 
disciplines in the social sciences, including political science, sociology, policy 
studies, geography, law, and economics, as well as expertise on all levels of 
governance, from local governance to global agreements. The group included 
representatives from most continents, and some members had, in addition to 
their academic work and affiliations, a strong background in the practice of 
politics, public administration, and business.

In addition, the drafting group drew on a consultative process that started 
in 2004, when the IHDP core project Institutional Dimensions of Global En-
vironmental Change entered its synthesis phase and mandated a New Direc-
tions initiative, chaired by Frank Biermann, to develop proposals for a new 
research activity.4 Initial ideas derived from this initiative were presented and 
discussed at the IDGEC Synthesis Conference in December 2006, as well as at 
other venues. A report from the New Directions initiative resulted in March 
2007 in the mandate from the Scientific Committee of IHDP to draft this Sci-
ence Plan and to develop the Earth System Governance Project.

The scientific planning committee functioned largely through electronic 
communication, along with three intense drafting meetings in Europe (May 
2007 in the Netherlands), Asia (December 2007 in Indonesia) and North 
America (March 2008 in the United States). In addition, the group organized a 
variety of roundtables and conference side-events to solicit the views from the 
research community and from practitioners. Among other things, the 2007 
Amsterdam Conference on the Human Dimensions of Global Environmental 
Change was held under the theme of ‘Earth System Governance: Theories and 

4	 E-mails over the IDGEC list-server informed the community about this IDGEC New Direc-

tions initiative, and additional information was published in the IDGEC newsletter and on a 

specialized website. Members of the community have been invited to contribute short View-

points on what they see as the major new questions, and many colleagues have responded to 

the call for participation through personal e-mails or through comments during conferences 

and workshops. Intensive discussions have also taken place at meetings of the IDGEC Scien-

tific Steering Committee and its Synthesis Conference Planning Group.
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Strategies for Sustainability’ and served as the launch event of the planning 
for the Earth System Governance Project. More than 350 researchers partici-
pated in these deliberations. In addition, the group organized four roundtable 
consultations at the 2007 Amsterdam Conference: with keynote speakers; 
with conference participants from developing countries; with conference 
participants from Central and Eastern European countries; and with graduate 
student participants.5 A series of annual Earth System Governance summer 
schools, alternating between Amsterdam and Berlin and having global at-
tendance, also started in 2007. Further insights and comments on this Science 
Plan were solicited from the academic community and practitioners at numer-
ous other events, including side-events at the 2007 Conference of the Parties 
to the United Nations Framework Convention on Climate Change, at the 
2008 Berlin Conference on the Human Dimensions of Global Environmental 
Change, and at the 2008 Annual Convention of the International Studies As-
sociation; along with numerous presentations and lectures by members of the 
scientific planning committee.

Generous funding for the drafting of this Science Plan has been provided 
by the IHDP (for meetings in the Netherlands and in Indonesia); by the 
International Studies Association (for a meeting in the United States); and by 
the Institute for Environmental Studies of the Vrije Universiteit Amsterdam 
(which hosted the secretariat and website of the scientific planning commit-
tee).

The Structure

This Science Plan is organized as follows: Chapter 2 develops the concept 
of earth system governance. It relates the concept to the discourse of gov-
ernance in the social sciences and to the larger programme of earth system 
analysis. Chapters 3-9 then elaborate on the analytical problems, research 
questions, their interlinkages, and crosscutting research themes of the Earth 
System Governance Project. Chapter 10 discusses questions of methodology 
in this challenging field, including the promise and perils of incorporating 
governance research with integrated assessments, computer-based modelling 
and scenario building, and the critical role of social science in the larger global 
change community. Chapter 11 outlines possible applications of the Science 
Plan for several joint projects of the Earth System Science Partnership. Finally, 
chapter 12 discusses questions of research practice and the implementation of 
the Earth System Governance Project.

5	 Reports of these roundtables are available at www.earthsystemgovernance.org.
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The Concept: Governing Earth System Transformation

The concept of earth system governance—first developed in Biermann 
(2005, 2007)—reflects a large-scale transformation from traditional problems 
of environmental policy to an inherently new governance challenge: earth sys-
tem transformation. Earth system transformation describes the current situ-
ation in which almost all biogeochemical systems of the planet are influenced 
in one way or the other by human activities. Many systems might undergo 
fundamental, and irreversible, change. In the words of the Earth System Sci-
ence Partnership: 

‘Human activity is generating change that extends well beyond natural 
variability (...) and at rates that continue to accelerate. (...) [and] could 
inadvertently trigger severe consequences for Earth’s environment and 
habitat, potentially switching the Earth System to alternative modes of 
operation that may prove irreversible and inhospitable to humans and 
other life’.6

The Earth System Science Partnership propagates here the concept of 
‘earth system management’ and calls upon social scientists to develop appro-
priate strategies for this management task. The concept of ‘earth system man-
agement’ is found more and more often in the literature. One finds the term 
mostly in relation to natural science programmes, for example when it comes 
to providing data on earth system parameters that are influenced by human 
action. Notwithstanding this discourse on earth system ‘management’, this 
Science Plan uses the term ‘governance’. The concept of governance is broader 
than management, and it has become a key notion in the social sciences, with 
a large body of theoretical and empirical literature dealing with issues that are 
at the core when it comes to finding responses to earth system transformation.

Governance has been defined in a variety of ways, and there is no consensus 
among scholars on the core elements of this concept (overviews in Alcán-
tara 1998, Van Kersbergen and Van Waarden 2004, Adger and Jordan 
2008, Jordan 2008). In most bodies of literature, the term governance denotes 
new forms of regulation that go beyond traditional hierarchical state activity. It 
usually implies some form of self-regulation by societal actors, private-public 
cooperation in the solving of societal problems, and new forms of multilevel 
policy. (Other usages less relevant here are normative in the sense of ‘good gov-
ernance’ and management-oriented in the sense of ‘corporate governance’).

At the international level, the term ‘global governance’ is often used to 
describe processes of modern world politics, although here, too, no consen-
sus on the appropriate definition has been reached (Young 1994a and 1999, 
Commission on Global Governance 1995, Finkelstein 1995, Rosenau 
1995, Gordenker and Weiss 1996, Smouts 1998, Rittberger 2002, Kanie 

6	 See www.essp.org/essp/about_essp.htm.



Earth System Governance Science and Implementation Plan

22

and Haas 2004, Biermann 2006a, Dingwerth and Pattberg 2006). In 
addition to its analytical usage, the term governance is also used prescriptively 
as a political programme to cope with problems of modernity, for example 
in calls for global governance as a counterweight to globalization and for 
new and more effective international institutions, organizations, or financial 
mechanisms.

Importantly, from the local to international levels, the concept of ‘gov-
ernance’ is not confined to states and governments as sole actors, but is 
marked by participation of myriad public and private non-state actors at all 
levels of decision-making, ranging from networks of experts, environmen-
talists and multinational corporations to new agencies set up by govern-
ments, such as intergovernmental bureaucracies. For example, governance 
systems also include widely shared belief systems and actor networks such 
as public-private partnerships. 

The concept of governance encompasses institutions, which stood at the 
centre of the IHDP core project ‘Institutional Dimensions of Global Environ-
mental Change’ (IDGEC). Institutions were defined in this project as clusters of 
rights, rules and decision-making procedures that give rise to social practices, 
assign roles to participants in these practices and govern interactions among 
players of these roles (IDGEC 1999, Young 2002). Governance adds to the con-
cept of institutions a dynamic perspective that looks at processes of govern-
ing; that focuses on governance systems and integrates research on inter-
linkages of single institutions; and that brings a stronger emphasis on actors 
and especially on non-state actors. Governance thus covers a wider area of 
phenomena that are crucial for understanding steering systems in the field of 
human dimensions of global environmental change, which are not completely 
addressed through the notion of institutions. On the other hand, governance 
systems generally include one or several institutions. Therefore, much of the 
IDGEC legacy on institutions remains integral part of its successor, the Earth 
System Governance Project (Young 2008, Biermann 2008).

Taken together, earth system governance is defined here as: The interre-
lated and increasingly integrated system of formal and informal rules, rule-
making systems, and actor-networks at all levels of human society (from local 
to global) that are set up to steer societies towards preventing, mitigating, and 
adapting to global and local environmental change and, in particular, earth 
system transformation, within the normative context of sustainable develop-
ment.

Four points are important to clarify this definition further.
First, earth system governance is as much about environmental para-

meters as about social practices and processes. Its normative goal is not purely 
environmental protection on a planetary scale—this would make earth system 
governance devoid of its societal context. Environmental targets in earth sys-
tem governance—such as control of greenhouse gases at a certain level—can 
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be reached in global and local governance practice through different means 
with different costs for actors in different countries and regions. Earth system 
governance is thus about social welfare as well as environmental protection; it 
is about effectiveness as well as global and local equity. The normative aspira-
tion of earth system governance hence is sustainable development—within its 
triangle of ecological, economic and social sustainability.

Second, earth system governance is more than a problem of the regulation 
of the ‘global commons’ through global agreements and conventions. Earth 
system governance is first and foremost about people who take decisions in 
their daily lives or in their various professional positions. Earth system trans-
formation affects people as much as it is driven by the individual decisions 
that people make. As such, earth system governance is happening not only at 
the global level but in a variety of places where humans shape their interac-
tion with nature. Earth system governance happens in Delhi, where buses now 
run on natural gas. It is happening in Amsterdam, where people encourage 
politicians to promote the use of bicycles and to ban sport utility vehicles from 
inner city roads. It is happening in Chiang Mai, where residents are demand-
ing more control over city planning and water management.

Third, earth system governance goes beyond the traditional study of 
environmental policy but instead bridges levels of analysis and disciplinary 
foci. The current anthropogenic transformation of the earth system encom-
passes more puzzles and problems than scholars have traditionally examined 
in environmental policy studies, now ranging from changes in biogeochemi-
cal systems to the global loss of biological diversity. Key questions—such as 
how Bangladesh could adapt to rising sea levels, how deterioration of African 
soils could be halted and climate refugees resettled or how land-use changes 
in Brazil could be analyzed—have barely been covered by traditional envi-
ronmental policy research. Yet they are inevitably part of the study of earth 
system governance. The analysis of earth system governance thus covers the 
full range of social science disciplines across the scales, from anthropology to 
international law. It covers local regulatory systems to address problems rang-
ing from air pollution to the preservation of local waters, waste treatment or 
desertification and soil degradation. Yet at the same time, it includes also the 
study of the hundreds of international regimes that now regulate the environ-
mental behaviour of governments and corporations. Earth system governance 
therefore requires the integration of all these strands of research and must 
bridge scales from global to local. This need for integrated multilevel analysis 
is widely agreed upon in principle. It requires further efforts in practice.

Fourth, earth system governance is defined here by the intention to pre-
vent, mitigate and adapt to earth system transformation with harmful effects 
for human societies. This definition allows for varied degrees of effectiveness; 
effectiveness is not part of the definition but a variable to be studied in further 
research. On the other hand, this definition excludes governance systems 
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that have other policy goals and targets, but that may cause environmental 
degradation. These other governance systems—for example global economic 
governance—are nonetheless of utmost importance for research on earth 
system governance. The Earth System Governance Project will thus focus also 
on institutions in other domains, such as trade and investment regimes (see 
chapter 3, on the problem of architecture); or on the relationship of 
earth system governance with global economic governance as one flagship 
activity of this Project (see chapter 11).

Earth System Governance and Earth System Science

This concept of earth system governance takes cognizance of recent devel-
opments within global change research, in particular the evolution of integrat-
ing concepts such as earth system analysis, earth system science, or sustain-
ability science. Especially in the natural sciences that build on quantification 
and computer-based modelling, efforts have long been underway to combine 
and integrate models of different strands of research to gain understanding 
not of isolated elements of global change, but of the totality of processes in 
nature and human civilization. Integrated earth system analysis as a scientific 
enterprise is the consequence of these efforts. Hans-Joachim Schellnhuber 
(1998; 1999), a key proponent of the concept, ascribes earth system analysis 
even the status of a science in statu nascendi, because, as he writes (with 
Volker Wenzel), it has ‘1. a genuine subject, namely the total Earth in the 
sense of a fragile and ‘gullible’ dynamic system, 2. a genuine methodology, 
namely transdisciplinary systems analysis based on, i.a., planetary monitoring, 
global modelling and simulation, 3. a genuine purpose, namely the satisfactory 
(or at least tolerable) coevolution of the ecosphere and the anthroposphere 
(vulgo: Sustainable Development) in the times of Global Change and beyond’ 
(Schellnhuber and Wenzel 1998, vii).

Earth system analysis relates to ‘sustainability science’, a closely connected 
concept to integrate different disciplines and communities in the larger 
quest for a transition to sustainability (Schellnhuber et al. 2004, Clark, 
Crutzen and Schellnhuber 2005). As Robert Kates, William Clark and 
colleagues argue, the challenge of sustainable development is so complex that 
it requires a ‘sustainability science’ as a new integrative field of study (Kates 
et al. 2001). A sustainability science shall improve collaboration of natural 
and social scientists as well as deliver research designs that better integrate all 
scales from local to global.

These integrated notions are reflected in the Earth System Science Partner-
ship, an initiative of four global change research programmes: the biodiver-
sity sciences programme Diversitas, the International Geosphere-Biosphere 
Programme, the World Climate Research Programme, and the International 



25

Human Dimensions Programme on Global Environmental Change.7 The 
Partnership builds on a holistic concept of the earth as a complex and sen-
sitive system regulated by physical, chemical and biological processes and 
influenced by humans. It focuses on anthropogenic change, including through 
integrated approaches and advanced modelling technologies. To this end, the 
Partnership supports joint projects that cut across the various global change 
research programmes.8 A better understanding of governance mechanisms 
and institutions is crucial for the success of these joint projects within the 
Earth System Science Partnership.

There is thus a growing concern for organizing research on institutions 
and governance as a crosscutting theme that would run through most pro-
grammes and projects under the Partnership. Furthermore, many researchers 
in the field of integrated earth system analysis and sustainability science have 
become interested in incorporating governance and institutions into their 
models and research programmes. These developments therefore advise link-
ing institutional and governance research better to the overarching concerns 
of the Earth System Science Partnership, and to recognize this link through 
developing a research theme that focuses explicitly on earth system analysis 
and governance.

But how can earth system governance, as a social science research pro-
gramme, relate to the broader notion of earth system science? From the 
perspective of integrated earth system analysis, research on institutions and 
governance mechanisms is often viewed as part of the integrated effort and is 
formally included in most theoretical conceptualizations in this field (for ex-
ample, Schellnhuber 1999, C20-C22). Likewise, the Earth System Science 
Partnership asserts that ‘the core’ of its activities will be the ‘in-depth analysis 
and advanced modelling of the Earth System as a whole, incorporating data 
and information from the diverse fields represented by the four global change 
programmes’.9

In practice, however, it remains a major research challenge to establish 
to what extent institutional and governance research can contribute to, and 
integrate with, the more model-driven research programmes. At present, 
quantifiable hypotheses and computer-based modelling are difficult or prob-
lematic for many students of institutions and governance (Young et al. 2006, 
Biermann, Heires and Pattberg 2007). Only a few social scientists have 
attempted to use computer modelling and quantification as a tool for integrat-

7	 See the Partnership’s website at www.essp.org.

8	 For example, the Global Carbon Project, the Global Environmental Change and Food Systems 

Project, the Global Water System Project, or the Global Change and Human Health Project. 

Another recent type of crosscutting activities are the regional integrated programmes, such 

as the Monsoon Asia Integrated Regional Study. See www.essp.org with further links.

9	 See the Partnership’s mission statement at www.essp.org.



Earth System Governance Science and Implementation Plan

26

ing governance research into larger models. Qualitative modelling projects to 
analyze international governance are in their infancy (Eisenack 2003, Eisen-
ack, Kropp and Welsch 2006). Major problems in modelling governance 
remain, to name a few, the complexity of relevant variables at multiple levels, 
human reflexivity, and difficulties in quantifying key social concepts such as 
‘power’, ‘interest’, or ‘legitimacy’, and their relationships with biogeochemical 
variables.

Given this mismatch between formalized methods and fuzzy social reali-
ties, proponents of an integrated earth system analysis at times relegate gover-
nance research to an auxiliary, advisory, and essentially non-scientific status. 
Quite typical is the conceptualization of social science in the 23 questions that 
the Global Analysis, Integration and Modelling task force of the International 
Geosphere-Biosphere Programme has put forward as overarching questions 
for the earth system analysis community (Schellnhuber and Sahagian 
2002). Some of these questions relate to the social sciences. However, these 
social science questions are not viewed as part of the ‘analytical’ questions 
(which are exclusively related to natural science), but as part of the ‘strategic’ 
questions (for example question no. 23, ‘What is the structure of an effective 
and efficient system of global environment and development institutions?’), or 
‘normative’ questions (for example, question no. 18, ‘What kind of nature do 
modern societies want?’). The value of governance research as an analytical 
programme of inquiry is relegated to its policy-oriented, advisory dimensions.

Conceptually, only a few approaches have emerged so far that provide 
avenues for bridging social and natural science research related to the earth 
system. Most of those build on complex and dynamic systems theory that 
allows conceptualizing social and natural systems as coupled and highly 
interdependent systems (Funtowicz and Ravetz 1994, Berkes and Folke 
1998, Wilson 2002, Berkes et al. 2003, Olsson et al. 2004a). Likewise, 
the co-evolutionary approach (Norgaard 1988; 1994) focuses on the interde-
pendencies of socio-economic and ecological systems and their often poorly 
adjusted temporal development paths. However, most of these approaches 
have been applied to local or regional systems such as river basins, cities and 
terrestrial or aquatic ecosystems, yet not to the earth system as such. More-
over, governance and steering capacities in these systems at different levels 
have only marginally been captured by these concepts.

Consequently, there is still a major research agenda ahead. This method-
ological challenge is also a core challenge for the Earth System Governance 
Project. On the one hand, participants in the Project will need to continue 
pursuing research that is interdisciplinary across the social sciences and that 
follows the internal logic and particular theoretical, epistemological and 
methodological approaches of the social sciences and the humanities, which 
are often qualitative, case-based, context-dependent, and reflexive. On the 
other hand, however, it is important, and timely, for the Earth System Gov-
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ernance Project to explore also integrated approaches that seek novel ways 
of incorporating research on governance and institutions in computer-based 
models and scenarios (e.g., in the Dutch ModelGIGS Project, see Frantzi 
and Pattberg 2008). One main experimenting ground for such integrated 
approaches and for issue-specific cooperation are the various joint projects 
of the Earth System Science Partnership, such as the Global Environmental 
Change and Food Systems Project, the Global Water System Project or the 
Global Carbon Project. 

Some of these joint projects serve therefore in the Earth System Gover-
nance Project as flagship activities in which natural science and social sci-
ence theories, methods and approaches are combined to analyze real world 
problems. At the same time, these areas of focused cooperation will serve as 
breeding, experimenting, and testing ground for methodological progress in 
the issue-specific combination of natural and social science approaches (see 
chapter 10).

Analyzing Earth System Governance: A Research Programme

Earth system governance can be analyzed with a variety of methods, at 
a variety of levels, and from a variety of perspectives and disciplines. While 
the research programme advanced in this Science Plan is not the only way to 
increase understanding of earth system governance, the conceptual model 
underlying the Earth System Governance Project may help integrate different 
strands of research, different disciplines, and different research interests. This 
Science Plan outlines a research programme organized around five analytical 
problems with four crosscutting research themes and four flagship activities 
(Figure 1).

1. Analytical Problems. 

First, the five analytical problems suggested are the problem of the overall 
architecture of earth system governance, of agency beyond the state and of 
the state, of the adaptiveness of governance mechanisms and processes and 
of their accountability and legitimacy, and of modes of allocation and access 
in earth system governance—in short, the five A’s of earth system governance 
research. These five analytical problems are derived from an analysis of the 
current state of research and of theoretical developments as well as from soci-
etal demands on the academic community (Biermann 2007, 2008). 

This Science Plan elaborates on each of these five A’s in chapters 3 (archi-
tecture), 4 (agency), 5 (adaptiveness), 6 (accountability), and 7 (allocation and 
access).
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2. Crosscutting Themes. 

Second, the Earth System Governance Project will focus, in studying the 
analytical problems of architecture, agency, adaptiveness, accountability and 
legitimacy, and allocation and access, on four crosscutting research themes 
that are of crucial relevance for the study of each analytical problem but also 
for the integrated understanding of earth system governance. These four 
crosscutting research themes are the role of power; the role of knowledge; the 
role of norms; and the role of scale (see chapter 9 in more detail).

3. 	 ‘Flagship Activities’ as Case Studies.

Third, the Earth System Governance Project will advance the integrated, 
focused analysis of case study domains in which researchers combine research 
on the overall governance architecture, the role of different agents in this gov-
ernance architecture, the overall adaptiveness of the governance system, and 
mechanisms of accountability and modes of allocation. Chapter 11 outlines 
the application of the 5-A model for a variety of pressing problems of global 
change that promise to be the most fruitful flagship activities. At the same 
time, integration of the findings from different issue areas on each of the five 
analytical problems—for example the combination of findings on allocation 
problems in water, climate, and food governance—will increase theoretical 
knowledge on the core elements of earth system governance.

 

Figure 1: The Overall Design of the Earth System Governance Project
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Conceptualization

The first major research and policy concern of earth system governance is 
its overall ‘architecture’, defined as the interlocking web of widely shared prin-
ciples, institutions and practices that shape decisions at all levels in a given 
area of earth system governance.10

So far, most institutional research in the field of earth system governance 
has focused on single institutions, especially in the international realm of 
regulation. We now have a better understanding of the creation, maintenance 
and effectiveness of international environmental regimes and national poli-
cies, as well as better methodological tools to study these questions.11 It has 
been shown, for example, that different international norms and verification 
procedures, compliance management systems, modes of regime allocation 
as well as external factors, such as the structure of the problem, all influence 
regime effectiveness (Mitchell 2008, Underdal 2008). Most of these studies 
have focused on the effectiveness of single institutions, often within larger 
comparative projects.12

More recently, the increasing number and scope of international environ-
mental institutions has led to new research on their interaction, for example 
in studies on regime interlinkages, regime ‘clusters’ or regime ‘complexes’, and 
broader consequences of regimes.13 Institutional interplay was also one of 
the three research themes of the IDGEC project (Schroeder 2008; on the 
results, see Oberthür and Gehring 2006, and Gehring and Oberthür 
2008), with the general agreement that despite all progress, more research in 
this area is needed.

At the national and local levels, too, interactions and interlinkages between 
different institutions have been a concern for many years, for example in the 
analysis of (environmental) policy integration (Jordan and Lenschow 2009) 
or in the analysis of environmental governance in federal systems in which 
different jurisdictional competences at times overlap. One important research 
tradition that requires further attention is here the vertical interaction of 

10	 The following builds on Biermann 2008, 287-290.

11	 For recent overviews and discussions, see R.B. Mitchell 2002a and O.R. Young 2001. See also 

Bernauer 1995, Brown Weiss and Jacobson 1998, A. Gupta and Falkner 2006, Haas, Keohane 

and Levy 1993, Helm and Sprinz 2000, Keohane and Levy 1996, Mitchell 1994, Mitchell and 

Bernauer 1998, Underdal 2002, Young 1994a, 1997 and 1999, Young, Levy and Osherenko 

1999.

12	 For example, Haas, Keohane and Levy 1993, Keohane and Levy 1996, Miles et al. 2002, Victor, 

Raustiala and Skolnikoff 1998, Young 1997, Young, Levy and Osherenko 1999, Stewart 2007.

13	 For example, Asselt, Gupta and Biermann 2005, Velasquez 2000, Chambers 2001, Oberthür 

and Gehring 2006; Rosendal 2001a and 2001b, Stokke 2000, Underdal and Young 2004, Hey 

2007.
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governance mechanisms and the notion of multilevel governance (Hooghe 
and Marks 2003, Betsill and Bulkeley 2006, Adger 2006b, Cash et al. 
2006, Conca 2005). For instance, federal systems of governance often delegate 
responsibilities to lower governance levels, which complicates coordination 
at national level. Where local stakeholders are given responsibilities in policy 
formulation and implementation, the potential for implementation may in-
crease, but could also decrease as regards harmonization.14

Most approaches to understanding the effectiveness and the interaction of dif-
ferent institutions had to be methodologically reductionist to be successful. Distinct 
institutions, sometimes distinct institutional elements of larger institutions, have 
been analyzed regarding their effectiveness and their relationship to other institu-
tions or institutional elements. Only very recently have scholars begun to investigate 
larger systems of institutions and governance mechanisms in particular areas.

The Earth System Governance Project conceives of such larger systems 
as ‘governance architectures’. The concept of architecture includes situations 
of both synergy and conflict between different institutions in an issue area; 
between the overarching norms and principles that govern these interactions; 
and between norms and principles that run through distinct institutions in the 
area. It may include for example the principle of common but differentiated 
responsibilities and respective capabilities that is common to many modern 
institutions in the field of earth system governance.

The notion of governance architecture is useful in particular because it allows for 
the comparative analysis of (the many) policy domains in earth system governance 
that are not regulated, and often not even dominated, by a single (international, 
national or local) institution in the traditional understanding. Many policy domains 
are at present instead marked by a patchwork of institutions that are different in 
their legal character (organizations, regimes, implicit norms), their constituencies 
(public and private), their spatial scope (from local to global) and their subject mat-
ter (from specific policy fields to universal concerns). In such situations, the notion 
of governance architecture helps to conceptualize the overarching system of public 
or private institutions, principles, norms, regulations, decision-making procedures 
and organizations that are valid or active in the issue area. Architecture can thus be 
described, in other words, as the meta-level of governance.15

Research Questions

A renewed research effort on the analytical problem of architecture will 
continue and expand the current lines of research in a number of ways:

14	 Angel et al. 1998, Bulkeley and Betsill 2003, Deangelo and Harvey 1998, Rezessy et al. 2006, 

Gupta et al. 2007.

15	 See here also Biermann, Pattberg, van Asselt, and Zelli 2007.
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How is performance of environmental institutions affected by their embedding 
in larger architectures?

First, the problem of architecture entails looking beyond single environ-
mental institutions. This includes much work under conceptual headings such 
as institutional interplay, institutional interaction, institutional complexes, and 
institutional constellations (Gehring and Oberthür 2008). Yet more work 
is needed to understand the performance of single environmental institutions 
within larger architectures, and to understand the performance of entire clus-
ters of institutions, described here as governance architectures. The recent ad-
vances in understanding the performance of single environmental institutions—
in terms of both conceptual progress and empirical knowledge—will naturally 
be relevant and highly useful in this extended research programme as well.

What are the environmental consequences of non-environmental governance 
systems?

Second, the problem of architecture requires looking beyond environmen-
tal institutions. This includes, for one, an increasing focus on the environmen-
tal consequences of institutions that do not cover environmental policy. One 
example of local non-environmental institutions with tremendous influence 
on environmental governance are systems of land tenure. At the international 
level, the environmental consequences of the world trade regime or of World 
Bank programmes have been debated for long, but are still insufficiently 
understood. New areas of interest are for instance the environmental conse-
quences of bilateral investment treaties (Tienhaara 2006). Research in this 
area is, on the one hand, research on the consequences of single institutions, 
such as the specific agreements under the world trade regime. To the extent 
that the environmental consequences of these non-environmental institutions 
are covered by environmental institutions at the same time, the problem of 
non-environmental institutions becomes a problem of institutional interac-
tion, and hence a problem of the architecture of environmental governance 
(see Gehring and Oberthür 2008 on the state of the art in this 
field; Chambers and Green 2005; as well as chapter 11, outlining 
the flagship activity ‘earth system governance and the global 
economic system’).

What is the relative performance of different types of multilevel governance 
architectures?

Third, the problem of architecture entails looking at vertical institutional 
interaction and the role of institutions within multilayered institutional 
systems. In international relations and political science research, this prob-
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lem is generally understood as the problem of multilevel, or multilayered, 
governance. The increasing global institutionalization of world politics is not 
conceivable without continuing policy-making at national and subnational 
levels. Global standards are implemented and put into practice at the local 
level, and global norm-setting requires local decision-making to set the frames 
for global decisions. This results in the coexistence of policy-making at the 
subnational, national, regional and global levels in more and more issue areas, 
with the potential for both conflicts and synergies between different levels of 
regulatory activity. The international regulation of trade in genetically modi-
fied organisms is as a prime example for such multilevel governance, where 
the ‘global is local’ (A. Gupta 2001, 2004). Multi-level governance has been 
intensively researched, and at least three themes within the IHDP Institu-
tional Dimensions of Global Environmental Change project have dealt with 
questions of policy level: The first was the ‘problem of fit’, that is, are existing 
institutional arrangements well-matched to the properties of the biophysical 
systems to which they relate (Ebbin 2002, Pritchard et al. 1998, Young 
2002)? The second was the ‘problem of scale’, that is, to what extent can find-
ings about the roles institutions play be generalized across levels on spatial, 
temporal and jurisdictional scales (Alcock 2002, Gibson, Ostrom and Ahn 
2000, A. Gupta 2001 and 2004, J. Gupta and Huitema, forthcoming, 
Ostrom et al. 1999, Sand 2004, Young 1994b). The third was research fo-
cused on ‘interplay’ that included the notion of vertical interplay. These three 
concepts of vertical interplay, scale, and fit set the scene for further research in 
this area, which is subsumed in the Earth System Governance Project as part 
of the problem of architecture.

Related to this point is the analysis of variability in performance of spatial 
and functional architectures. It is plausible that certain characteristics that 
make one type of architecture more effective might hold only for spatial archi-
tectures, or only for (specific) functional architectures, such as issue-specific 
institutions as opposed to geographically defined institutions.

How can we explain instances of ‘non-governance’?

Eventually, the problem of architecture goes beyond the study of institu-
tions and of their interaction. It also covers, first, the inquiry into non-institu-
tions, that is, conflict areas where no institutions have been agreed upon. This 
inquiry addresses the recurrent problem in social science of case selection 
on the dependent variable, in this case, on the explanation of the emergence 
and performance of institutions through the analysis only of issue areas where 
institutions, in fact, have been agreed (see Underdal 2008 in more detail 
on this problem; also Dimitrov 2002; 2006).
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What are overarching and crosscutting norms of earth system governance?

Finally, given the density of institutions, and the emerging overarching 
system of institutions as the ‘architecture’ of earth system governance, there 
is an increasing need to better understand the principles and norms that run 
through all, or through a large number of, institutions. In a more general 
sense, this is the problem of deciding on constitutional principles and basic 
norms in earth system governance. The political behaviour of states is guided 
not merely by calculations of material interest and power, but by international 
norms that prescribe and prohibit types of behaviour and create an interna-
tional society that ‘socializes’ states—including new governments that have 
not participated in the original creation of norms.16 For such norms to be 
effective, they must be relatively simple, cross-culturally appealing, and suf-
ficiently clear and unambiguous. For example, the success of the world trade 
regime in liberalizing trade and phasing out most custom duties within half 
a century is partially attributed to the simplicity and general acceptability of 
its basic principles, notably reciprocity and the most-favoured-nation clause. 
Another example is the development of human rights norms in the course of 
the 20th century (Risse, Ropp and Sikkink 1999). Similar basic norms for 
earth system governance are emerging, such as the principle of common but 
differentiated responsibilities. Others are still disputed, such as the notion of 
interstate liability in the area of global environmental change. Identifying such 
widely accepted constitutional principles is hence a key research challenge for 
scholars of both international relations and international law, and one of the 
core research challenges regarding the problem of architecture.

16	 This is largely linked to the theoretical strand of sociological institutionalism. See, among 

many others and with further references, March and Olsen 1989, 1996 and 1998, Finnemore 

1996, Barnett and Fin-nemore 1999, Finnemore and Sikkink 1998.

Box 1: The Problem of Architecture—Research Questions

How is performance of environmental institutions affected by their •	
embedding in larger architectures?
What are the environmental consequences of non-environmental •	
governance systems?
What is the relative performance of different types of multilevel •	
governance architectures?
How can we explain instances of ‘non-governance’?•	
What are overarching and crosscutting norms of earth system •	
governance?
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4

The Problem of 
Agency
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Conceptualization

From the analytical problem of architecture, we now turn to the analyti-
cal problem of agency. This area of research builds on the assumption that 
credible, stable, adaptive, and inclusive earth system governance requires the 
consent and involvement of national governments, their bureaucracies, and 
the growing population of non-state actors.

The problem of agency lies at the core of effective earth system gover-
nance. Global environmental change challenges the capacity of traditional 
state structures to respond to increased demands to mitigate and adapt to 
these changes. Moreover, this capacity varies greatly among nation-states. 
Cooperation with other states, but also with local, domestic and transnational 
non-state actors, may become imperative. Whether nation-states can fulfil 
their core functions under the pressures of earth system transformation, and 
to what extent non-state actors are filling new governance demands, remain 
open questions (Biermann and Dingwerth 2004, Marauhn 2007).

Many vital institutions of earth system governance are today inclusive of, 
or even driven by, non-nation-state actors. At the local level, a plethora of 
parallel initiatives has emerged. In the context of climate change, regions and 
cities have set their own greenhouse gas emission reduction frameworks and 
rationalities, such as the Chicago Climate Exchange and action plans of major 
global cities. These often cut across public-private divides (Bulkeley and 
Betsill 2003, Selin and VanDeveer 2005). At the international level, actors 
span the entire spectrum from public non-state, such as intergovernmental 
bureaucracies, to public-private, such as environmentalist alliances or scien-
tific networks, to purely private actors, such as business associations.17

Importantly, the activities of non-nation-state actors in earth system 
governance are not confined to lobbying and advising national governments 
in the creation and implementation of rules. Rather, these actors frequently 
become agents of earth system governance in that they substantively partici-
pate in and/or set their own rules related to the interactions between humans 
and their natural environment. Private actors have joined governments to put 
norms into practice, for example as quasi-implementing agencies for develop-
ment assistance programmes administered by the World Bank, bilateral agen-

17	 See on intergovernmental bureaucracies, Biermann and Siebenhüner 2009, on environmen-

talist alliances Arts 1998 and 2002, Betsill 2006, Betsill and Corell 2001; 2008; Conca 1995, J. 

Gupta 2003, Lipschutz with J. Mayer 1996, Newell 2000, Princen and Finger 1994, Raustiala 

1997, Spiro 2007, Wapner 1996, on scientific networks, Andresen et al. 2000, Haas 1992 and 

1993, Jasanoff 1996, Jasanoff and Long Martello 2004, Litfin 1994; on business associations, 

Clapp 1998, Falkner 2003, Grijp and Brander 2004, Haufler 2000, Levy and Newell 2004, 

Rowlands 2001. For the argument that increases in participation of some actors may result in 

disenfranchisement of others, and related governance challenges, see Green 2006.
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cies or national governments. Non-state actors at times negotiate their own 
standards, as in the Forest Stewardship Council or the Marine Stewardship 
Council, two standard-setting bodies created by major corporations and en-
vironmental advocacy groups without any direct involvement of governments 
(Cashore 2002, Pattberg 2005, 2006a and b). Public-private cooperation 
has received considerable impetus since the 2002 World Summit on Sustain-
able Development in Johannesburg and its focus on partnerships of govern-
ments, non-governmental organizations and the private sector. More than 300 
such partnerships have been registered with the United Nations around or 
after the Johannesburg summit (Andonova and Levy 2003, Glasbergen et 
al. 2007, Biermann, Pattberg, Chan and Mert 2007b).

As a result of these activities, there is a reconfiguration of authority in the 
realm of earth system governance, making it necessary in the Earth System 
Governance Project to distinguish between actors and agents. Here, actors re-
fer to the individuals, organizations, and networks that participate in decision-
making related to the earth system. An agent of earth system governance is 
an actor who possesses the ability to prescribe behaviour and to obtain the 
consent of the governed. Hence, an agent is an authoritative actor. Author-
ity here is understood as the legitimacy and capacity to exercise power, while 
power refers merely to the capacity to influence outcomes, with or without 
the legitimacy to do so. Legitimacy is conferred through social consent, given 
formally or informally. Whether authority may be claimed unequivocally 
by an agent is an open question; it is here where the concepts of power and 
authority blend together. Agents may contribute to the purposeful steering of 
constituents either indirectly (by influencing the decisions of other actors) or 
directly (by making steering decisions). They are thus a constituent part of the 
cumulative steering effort toward preventing, mitigating or adapting to earth 
system transformation.

Research on the problem of agency is closely linked to four broad areas of 
social science inquiry that address questions of who governs and how.

1. Non-state actors in governance. 

First, this area of research builds on fruitful work that calls attention to 
the range of actors beyond the state that participate in governance processes 
and forces us to examine whether and how this development is changing the 
nature of the state. The proliferation of non-state actors and their involvement 
in earth system governance has led some to question the relevance of the state 
(e.g. Mathews 1997). Others argue the state remains a central (if not neces-
sarily the central) actor (e.g. Biermann and Dingwerth 2004, Barry and 
Eckersley 2005, Raustiala 1997). It is essential to understand the roles 
both state and non-state agents play in this effort and how each is shaped by 
the continual reconfiguration of authority (Pierre and Peters 2000, Sassen 
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1996, Sending and Neumann 2006, Marauhn 2007). There is a move away 
from a paradigm of competitiveness between state and non-state agents to a 
new understanding of the relationship between them. This new relationship 
is based on an understanding of power not as zero-sum but as multiple and 
relational, and the state as not being unitary but consisting of multiple centres 
of political activity (Okereke, Bulkeley and Schroeder 2009).

2. Actors, authority and agency.

This leads to a second question: by what means do actors become authori-
tative? What is the basis of authority, especially when it occurs outside the 
public sphere? Authority does not have to be based solely on the apparatus of 
the state. Also, one cannot assume that all public actors have authority and all 
private actors do not. Organizational theory from sociology and its applica-
tion to political science has helped in understanding the internal formation 
of agency within collective actors within their institutional environments 
(see for example Zucker 1983, DiMaggio and Powell 1991, Meyer and 
Rowan 1991, Barnett and Finnemore 2004). However, the particular pro-
cesses of the emergence of authority in the earth system governance context, 
require further research. In addition, much of the social science literature on 
the question of authority emphasizes its relational nature. That is, some actors 
become imbued with authority to act on behalf of others. In principal-agent 
theory, principals (actors) delegate authority to an agent or agents to act on 
their behalf (Hawkins et al. 2006). An alternative approach suggests that 
authority is derived through social interactions in which the fundamental 
understanding of what it means to be an agent is constructed and may change 
over time and across contexts (Bourdieu 1977, Fearon and Wendt 2002). 

3. Structure-agent debate.

Third, research on agency in earth system governance is embedded in the 
‘structure-agent’ debate in the social sciences (Archer 2003, Dessler 1989, 
Giddens 1984, Wendt 1999). From Weber and Durkheim to the present, 
social scientists have long debated whether social outcomes are primarily 
a product of individual actions by agents or broader social structures. For 
many scholars, structure and agency are seen as two sides of the same coin 
where agents both constitute and are constituted by structure. The question of 
agency in earth system governance is thus intricately related to the analytical 
problem of architecture. How does agency relate to structure and how does 
an actor exercise agency within an architecture? The norms of participation, 
participatory processes of decision-making, and stakeholder participation 
practices that are prevalent in a specific context will, as the ‘structure’, frame 
the ability of the various actors to exercise agency. The specific set of norms 
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prevalent in a situation, would give certain actors authority that they would 
not have had in their absence. The study of agency for earth system gover-
nance requires understanding how agents’ decisions about the co-evolution of 
coupled human-natural systems shape and are shaped by those very systems.

4. Agency in the multilevel context.

Fourth, agency in the realm of earth system governance must be con-
sidered in a multilevel context. Environmental problems transcend national 
boundaries and occur not only in national but in local, regional or global 
spaces. The natural level of response is therefore often not simply, or even pri-
marily, the national level. Rather, it is likely to be a combination of levels from 
local to global. It is possible that the more levels of governance are involved 
in addressing large-scale environmental problems, the more effectively the 
problem is addressed. This refers also to sectors of governance, including the 
private and the public spheres. It is important to recognize that key agents 
are likely to frame a problem in a certain way and locate it at a certain level 
of governance to best fit their own vested interests, in addition to pursuing 
the goal of solving the problem at hand (Gupta and Huitema forthcom-
ing, Schroeder, King and Tay 2008). Forum shopping—choosing the most 
beneficial level of governance and sector—is a way to maximize power and 
influence. Multilevel governance is therefore of central importance when 
focusing on the human-environment interface (Hooghe and Marks 2003, 
Betsill and Bulkeley 2006, Adger 2006b, Cash et al. 2006, Conca 2005). 
Actors at all levels of governance have stepped in to fill the gap where the 
national government has not been able to effectively respond on its own. This 
has widened the space for agency to unfold in multiple spheres and tiers of 
governance.

Research Questions

This Science Plan identifies four main research questions on the analyti-
cal problem of agency for earth system governance. Each question is closely 
related to the broader social science debates outlined in the previous section.

What is agency for earth system governance?

Before identifying the agents of earth system governance, we must have a 
better understanding of the concept of agency, of how agents differ from ac-
tors, and what constitutes agency in the context of earth system governance. 
The term ‘agency’ is widely used across the social sciences and humanities, 
and it would be useful to draw on these fields to consider the core elements 
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of agency for earth system governance. For example, how is agency for earth 
system governance defined? It could be understood as the capacity to act 
in the face of earth system transformation or to produce effects (positive or 
negative) that ultimately shape natural processes. Agency may also involve 
the ability to understand and reflect on the relationship between human and 
natural systems. It may be useful to consider agency as a dynamic trait that 
can be created and lost and to explore how this is shaped by environmental 
change. If agency is dynamic, is it zero-sum in that as some actors gain agency 
in a policy domain others lose agency? Or can agency be shared across actors? 
These studies could investigate individual features and the internal workings 
of particular actors as well as the relations between actors as sources of agency 
in earth system governance. It is also important to consider the possibility of 
non-human agency in the realm of earth system governance. In some fields, 
non-human entities such as technology are considered to have agency. This is 
particularly relevant for energy technology and infrastructure choices that will 
have life times of two to three decades and can create path-dependency and 
carbon lock-in, thereby limiting the agency of future generations. In a coupled 
human-natural system, does the natural world exercise or influence agency 
and if so how?

Who are the agents of earth system governance?

Who ultimately governs the earth system? We need to go beyond identify-
ing the myriad actors that participate in governance processes related to the 
earth system and instead focus on those actors that exercise agency. To do so, 
we need to gain insight into the following questions: How is agency configured 
in different policy domains related to earth system governance? And is it con-
figured differently at different levels of governance? Who are the key agents 
in a particular issue area and how are they related to one another? To what 
extent is the state (at all levels) an agent of earth system governance? Are all 
states agents of earth system governance or does it vary according to broader 
structures in the international system (e.g. the North-South divide)? How is 
the agency of states reconfigured as non-state actors become agents, especial-
ly at local, regional and international levels of governance? What broad types 
of agents are central in the area of earth system governance? Can we develop a 
useful typology? And in doing so, can we also advance understanding of what 
non-state actors are, other than that they are not state actors? Do elements of 
the coupled human-natural system such as ecosystems and markets exercise 
agency in establishing and undertaking earth system governance?
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How do different agents exercise agency in earth system governance?

We can expect that different agents become authoritative on different 
grounds, so it is important to enquire into the source of authority. Does the 
source of authority differ across policy domains and levels of governance? If 
so, why and how does it differ? Is there for instance a relationship between 
gender and authority? Research in this area could explore how power and 
authority are configured in types of governance arrangements as well as the 
changing nature of state-based power and authority as new actors become 
agents of earth system governance. This research question also highlights new 
forms of governance beyond typical state-based institutions. These include 
markets, certification schemes, self-regulation, public-private partnerships, 
and transnational networks. There is a need to document these various forms 
of governance through which actors exercise agency and to understand how 
the process of governing varies across governance architectures. To do so, 
we need to better understand the following: What are the conditions for the 
emergence of agency at different levels and within different architectures? 
Does agency change over time, and, if so, how does this change occur? What 
are the drivers of changes in agency? Are they internal to the agent, external, 
or a combination of the two? What is the relationship between governance as 
a process and agency?

How can we evaluate the significance of agents and agency?

The effectiveness of different agents and their various means of exercis-
ing agency (for example through public-private partnerships) is insufficiently 
understood. Most advances in the study of earth system governance have 
focused on states as core actors and on intergovernmental forms of coopera-
tion. This leads us to ask the following: How can we assess the effectiveness of 
different agents and their various means of exercising agency? Can we apply 
approaches developed in the study of institutions, such as output-outcome-
impact, to agency? Should an evaluation of agent effectiveness focus on 
environmental outcomes, behavioural changes or effects on knowledge and 
discourse? Are there other useful approaches? How should we evaluate agency 
that is used for blocking purposes? Can we arrive at a Pareto efficiency of 
agency? In other words, can we decipher what the optimal number of differ-
ent agents would be to achieve the highest level of effectiveness in terms of 
preventing, mitigating or adapting to global environmental change while, at 
the same time, protecting human livelihoods?
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Box 2: The Problem of Agency—Research Questions

What is agency for earth system governance?•	
Who are the agents of earth system governance?•	
How do different agents exercise agency in earth system gover-•	
nance?
How can we evaluate the significance of agents and agency for earth •	
system governance?
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5

The Problem of 
Adaptiveness
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Conceptualization

Adaptiveness is an umbrella term for a set of related concepts—vulner-
ability, resilience, adaptation, robustness, adaptive capacity, social learning 
and so on—to describe changes made by social groups in response to, or in 
anticipation of, challenges created through environmental change (Adger 
2006a, Folke 2006, Gallopin 2006, Smit and Wandel 2006). Changes may 
turn out to be beneficial; but they may also lead to mal-adaptations. Within 
the framework of earth system governance, the term adaptiveness includes the 
governance of adaptation to social-ecological change as well as the processes 
of change and adaptation within governance systems. The term was chosen to 
allow scope for governance issues to be explored in a variety of frameworks 
and theories of social-ecological change. Adaptiveness includes at least three 
kinds of social-ecological change: (1) ‘narrowing’ perceived gaps between cur-
rent responses and imagined best responses, where the latter does not shift, 
(2) ‘pursuing or tracking’ changes in what is ‘best’ when that itself changes; 
(3) ‘transforming or re-organizing’ when what is seen as ‘best’ requires a leap 
across thresholds from one regime to another.

Adaptiveness supports a collective or social actor, or a social-ecological 
system, to maintain those functions essential for the survival of that actor or 
system. Lacking adaptiveness thus jeopardizes the existence of the system. The 
focus here is in the relationships between adaptiveness, in its diverse concep-
tualizations, with governance of large-scale environmental changes and earth 
system challenges, such as climate change (IPCC 2007), overuse of ecosystem 
services (Millennium Ecosystem Assessment 2005), and the loss of biodi-
versity (SCBD 2007).

Research Questions

The problem of adaptiveness is addressed by policies, programmes, 
projects, institutions and actions at different levels. An analysis of alterna-
tive approaches to earth system governance must grapple with both overtly 
contested political and more nuanced and subtle problems of social control 
and fairness within these responses (and failures to respond). There are thus 
four main questions under the analytical problem of adaptiveness: First, what 
are the politics of adaptiveness? Second, which governance processes foster 
adaptativeness? Third, what attributes of governance systems enhance capaci-
ties to adapt? Fourth, how, when and why does adaptiveness influence earth 
system governance? Question 1 is broad and prompts critical inquiry into the 
creation, pursuit and abandonment of initiatives and queries into who benefits 
from such actions. Questions 2 and 3 underline the two-way relationship 
between governance and adaptiveness within and of social-ecological systems. 
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Question 4 seeks to deepen inquiry, where possible, into better understand-
ings of human behaviour and causality, treating adaptiveness as both a factor, 
and quality, of governance.

What are the politics of adaptiveness?

Adaptation can create winners and losers, by, for instance, shifting the 
distribution of benefits, of involuntary risks, or of power (Blaikie et al. 
1994, Lebel et al. 2007). The procedures and networks that foster adaptive 
capacity may reproduce prior injustice, for example when actions in the logic 
of protecting national assets and interests make some disadvantaged groups 
more vulnerable than they were before (Lebel 2007). Securing access to 
resources by one nation may make another more vulnerable (Paavola and 
Adger 2006). How institutions that are meant to help societies adapt to global 
environmental changes actually end up distributing the burdens and risks 
(Elster 1992) from earth system changes is an issue of social justice (Adger 
2001, Thomas and Twyman 2005). We should therefore ask of adaptiveness: 
For whom and who benefits?

Adaptive capacity is often specific to the social-ecological system in ques-
tion (Carpenter et al. 2001, Folke et al. 2003). One society or social 
group may be very capable when it comes to dealing with shortages of water, 
but hopeless in tackling unusual floods. Another may have all the food it 
needs but lack secure access to energy resources; without trade such a society 
may be in great difficulty. Societal responses (and associated investments) 
which address some challenges are often contested both implicitly and overtly 
(Pritchard and Sanderson 2002, Lebel, Anderies et al. 2006). More-
over, the characteristics of a challenge may change with spatial and temporal 
level. The impacts of changes in land-use on run-off and sedimentation, for 
example, can change with scale. At present, different environmental changes 
such as climate change and biodiversity loss are often dealt with in different 
governance arenas and by different institutions. And most governance systems 
are largely unprepared for the expected magnitude and diversity of increased 
environmental challenges. In addition, most governance responses to single 
environmental challenges have often unintended repercussions in other fields 
and might also be highly detrimental to other environmental, social or politi-
cal goals (Shnaiberg et al. 2002). We should thus also ask of adaptiveness: 
To what and with which side-effects?

Who benefits from adaptation may not be identical to who has to do the 
adapting. If, as is typical, the assumption is that the state, as a set of institu-
tions, is the most relevant level for tackling environmental changes, then we 
need to look at issues of state capacities and interdependencies. The de-
pendence on other states in combating global environmental problems, the 
limited legitimacy of states to implement effective policies against environ-
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mental change problems and the lacking state capacities in particular in the 
developing world pose novel challenges on the state (Biermann 2007). If, on 
the other hand, it is assumed that most adaptation will be of much finer level, 
in firms, civil-society groups and neighbourhoods, or in behaviour of indi-
viduals, then possibilities for learning, innovation, selection and aggregation 
must be added to conventional concerns with fit and interplay (Young 2002). 
Alternatively, international regimes on environment or trade might be seen as 
contributing to adaptiveness of particular states (or to its deficit). Adaptive-
ness at any level may be uncertain and dynamic (Adger and Vincent 2005) 
and requires particular types of conditions and circumstances to emerge and 
thrive (Ostrom 2003, Ostrom et al. 2007). Cross-level interactions might 
compensate for adaptiveness within a particular level. We should also ask: By 
what, under which conditions and at what scales?

The appropriate degree of responsiveness to change, and consequently, 
timeliness, is contested. How societies construct and perceive risks and their 
own capacities to manage them is not independent of the different interests 
involved. Some people benefit from rapid and early responses, whereas others 
would much prefer to see a slower (perhaps more certain) ground for reac-
tion. Thus debates on adaptation struggle with trade-offs between present and 
future costs and benefits as well as ethical imperatives. Societies differ in how 
they explore, deliberate and act upon perceptions about alternative futures 
and crises. We should probe the discursive strategies and practices around ‘By 
when?’ In sum, these questions about objectives, beneficiaries, responsibilities, 
scales, and timing underline the complexity of decision-making, the dynamics 
of institutions, and the centrality of politics to adaptiveness.

Which governance processes foster adaptiveness?

Earth system challenges are complex. From the perspective of national 
governments it is often not clear what they can do. State capacities to adapt 
may be quite limited (Biermann 2007). The extent to which governance 
systems are adaptive and evolve in response to earth system challenges is not 
empirically clear in many problem domains.

Creative responses to small changes, such as gradual sea-level rise or 
changing migration patterns of species, for example, by tinkering with the 
resources and connections in hand may appear to demonstrate adaptiveness. 
However, continuing to do so over decades and millennia may trap a society 
in a set of dependencies and vulnerabilities such that a different sort of chal-
lenge or surprise, even not a very big one, may have profound or catastrophic 
consequences (Redman 1999, Erickson and Gowdy 2000, Diamond 2005, 
Gunderson and Holling 2002). The ways insurance or structural flood pro-
tection measures affect subsequent risk-taking behaviour are good examples. 
Not only does society need to respond but somehow it must do so at an 
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appropriate magnitude often allowing some disturbances to run their course 
(Holling and Meffe 1996). On the other hand, environmental changes 
unprecedented in scale or speed—like those associated with climate change, 
loss of biodiversity, or changes to ocean circulation patterns—may bring about 
or demand changes to the very criteria, scope and procedures of how power is 
allocated and decisions are being taken in a particular society or in the global 
community. Trying to reduce discrepancies between, for example, electoral 
cycles and timeframes of action needed for adaptiveness, could easily create 
risks for the pursuit of democratization objectives. 

The issue of timing and magnitude of responses are connected. Risk and 
disaster management are a practical and increasingly common way of framing 
some earth system challenges (Social Learning Group 2001a, Thomalla 
et al. 2006, Berkes 2007). Among and within states key discourses and 
institutionalized practices to manage disasters are frequently technocratic 
(Blaikie et al. 1994, Lebel, Nikitina et al. 2006). Action research may be 
needed to re-politicize risk management so that issues of power which often 
underlie differences in social vulnerability become visible (Lebel and Sinh 
2007). Many studies, and most policy processes, concerned with adaptiveness 
are conservative in the sense that increasing resilience is seen as invariably 
positive and maintaining or returning to a recent system configuration as 
desirable (Lebel, Anderies et al. 2006). As a consequence, opportunities for 
transformation emphasized in resilience-approaches to crisis (Folke et al. 
2005, Berkes 2007) are often overlooked. One reason is the politics associ-
ated with transformative change (Smith et al. 2005, Lebel, Anderies et 
al. 2006). Another reason is the uncertainty and the novelty of future living 
conditions and potential new governance systems.

Important are here also processes of social learning that go beyond the 
production of new and additional knowledge but include shifts in collective 
perceptions and paradigms about understanding of wellbeing, happiness and 
development goals. This includes a reflection and re-evaluation of the cultural 
foundations of human behaviour and the resulting removal of barriers to 
sustainable development. Social learning to encounter global environmental 
stresses includes the active engagement of numerous actor groups with vary-
ing degrees and interaction patterns (Social Learning Group 2001a and 
b, Pahl-Wostl et al. 2007). In processes of social learning, these roles and 
relationships between actors become subject to change. Science is central in 
this respect, but it is by far not the only knowledge generating mechanism, 
since knowledge and related action patterns are formed, diffused and institu-
tionalized by different actor groups including nongovernmental organizations, 
political agencies, the media and networks formed out of those, for example 
within epistemic communities (Haas 1992, 2001, Risse 2000). Governance 
can be designed as a learning process, for example in a reflexive governance 
mode (Voss et al. 2006). Learning takes place on different scales such as 
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individuals, organizations, social groups, entire societies or even the world 
community. Drawing from other, more disciplinarily focused approaches 
such as organizational learning, social learning could proceed along different 
forms such as single-, double-loop or deutero learning (Argyris 1977, Fiol 
and Lyles 1985, Argote 1999, Berthoin Antal et al. 2001, Bapuji and 
Crossan 2004). It can also provide far-reaching insights about key factors 
for collective learning processes and the barriers to change. Findings from 
these studies need to be applied to the practical design of mechanisms that 
foster social learning towards adaptiveness vis-à-vis global, regional and local 
environmental challenges (E.B. Haas 1990, P.M. Haas and E.B. Haas 1995, 
P.M. Haas 2004, Parson and Clark 1995, Smith et al. 1999, Siebenhüner 
2005 and 2008, Waddell 2005).

In sum, governing transitions is a major challenge in itself (Olsson et 
al. 2004b, Smith et al. 2005, Olsson et al. 2006). We need to understand 
better how transformations towards adaptiveness can be fostered at various 
levels, including that of the nation state.

What attributes of governance systems enhance capacities to adapt?

As already implied in asking ‘to what?’, parts of society do not just face 
one well-known environmental challenge at a time but may have to adapt to 
a range of challenges. Adequate governance mechanisms are thus necessary. 
Do some forms of governance enhance capacities to adapt to environmental 
changes? While both adaptiveness and governance have associated with them 
large bodies of scholarly debate, there is relatively modest theorizing at their 
intersection in the context of earth system challenges (Folke et al. 2005, 
Adger 2006a, Lebel, Anderies et al. 2006). Here we review a few specific 
propositions that link governance attributes to adaptiveness.

First, some suggest that participation is important to building and main-
taining such a capacity because it creates trust. This might be, for example, 
through social networks that link actors together across organizational and 
other barriers (Olsson et al. 2004b, Folke et al. 2005). Multiple, interac-
tive and often cumulative environmental stresses can successfully be ad-
dressed through means of actors’ participation by including a broad knowl-
edge base that also includes traditional and indigenous knowledge (Wynne 
1996). This particularly applies to local and place-based vulnerability and 
impact studies (Kates et al. 2001). One important class of such governance 
arrangements is adaptive co-management and its variants (Imperial 1999, 
Berkes et al. 2003, Berkes 2004 and 2006, Tompkins and Adger 2004). 
These governance arrangements combine the ongoing generation of ecologi-
cal knowledge on specific local and regional social-ecological systems with the 
flexible testing and iterative development of governance responses to these 
problems (Olsson et al. 2004a). One of the most common challenges as-
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sociated with management of natural resources done in cooperation with local 
communities is to make participation of all relevant stakeholders meaning-
ful (Agarwal 2001). Women, the elderly, ethnic minorities and low-income 
households are often excluded from key decisions that affect them even where 
participatory or representative processes are claimed.

Others have suggested that polycentric and multilayered institutions, 
because they improve the fit between knowledge, action, and social-ecological 
contexts in ways that allow societies to respond more adaptively at appropri-
ate levels, should enhance capacities to adapt (Berkes 2002, Young 2002). 
This proposition builds on the insight that applied knowledge and local solu-
tions are best developed in decentralized and localized contexts. Yet, domestic 
and global challenges require applied approaches on more aggregated levels 
that also necessitate a broad coordination among local and regional concepts 
and solutions (Urwin and Jordan 2008).

Sometimes adaptiveness arises because key institutions are highly resilient 
and robust (Anderies et al. 2004). However, resilient institutions may also 
be barriers to successful adaptation when their scope of flexibility is exceeded 
by the challenges posed to them. The policy constraints to adaptation can be 
large (Urwin and Jordan 2008).

Governance to enhance adaptiveness needs to address large uncertainties, 
surprises and shifting knowledge and interests (Funtowicz and Ravetz 
1994, Social Learning Group 2001a and b, Leeuwis and Pyburn 2002, 
Schusler et al. 2003). Deliberative processes that bring in alternative per-
spectives could improve adaptiveness to the extent that responses are based 
not only on the relative influence and power of the actors involved (Dryzek 
2000, I.M. Young 2001, Talisse 2005, Pahl-Wostl and Hare 2004). These 
processes particularly address the generation of solution-oriented knowledge 
on tackling environmental challenges (Fiorino 1990, Joss and Durant 
1995, Webler et al. 1995, Forrester 1999, Joss and Bellucci 2002, 
Siebenhüner 2004). Dynamic modes of governance also recognize the need 
for negotiations to move from deliberation to decisions that may then rest on 
a more solid and widely accepted knowledge base (Elster 1998, Faucheux 
2000, Risse 2000, O’Neill 2003).

These propositions are not anticipated to be universal (Ostrom 2003, 
Ostrom et al. 2007); nor is it clear if they are relevant at the multiple levels 
of earth system governance. But they illustrate the kinds of hypotheses that 
need to be explored under this overarching research question on attributes. A 
better understanding of what attributes of governance are associated with ca-
pacities to adapt or not, or at least ways to diagnose prospects under different 
circumstances, would be of practical significance to institutional design.
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How, when and why does adaptiveness influence earth system governance?

The final research question calls for deeper investigation of individual and 
collective behaviours that underlie adaptiveness, and, in particular, those re-
lated to the exercise, allocation and shaping of power. The boundary between 
this question and the previous three is not sharply defined, but it is included 
as a separate item to explicitly encourage research that aims to identify and 
understand causal chains (Elster 2007). This line of inquiry should con-
tinue and extend the emphasis on causality (of institutions) articulated in the 
IDGEC Science Plan (IDGEC 1999, Young 2002) to the broader set of process-
es captured in notions of governance.

Comparative and synthetic research of governance initiatives and routines 
could help to draw and test inferences about at least the gross prevalence of 
different mechanisms. It is likely that such investigations will need to take into 
account power, knowledge, norms and scales (see chapter 9). In some cases, 
it may also be possible to gain insights into the circumstances and conditions 
under which particular mechanisms are likely to be triggered or invoked. 
A deeper understanding of mechanisms could help refine the now diverse 
notions and conceptualizations of adaptiveness, in particular with respect to 
their value for understanding and shaping earth system governance.

Box 3: The Problem of Adaptiveness—Research Questions

What are the politics of adaptiveness?•	
Which governance processes foster adaptiveness?•	
What attributes of governance systems enhance capacities to adapt?•	
How, when and why does adaptiveness influence earth system gov-•	
ernance?
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6

The Problem of 	
Accountability
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Conceptualization

Most institutional research has focused on the assessment and explanation 
of institutional performance. Equally important is increasingly the question of 
the accountability and legitimacy of institutions and systems of governance, 
both in its own right with regard to the theory of democratic earth system 
governance, and with a view of accountability and legitimacy as intervening 
variables that affect overall institutional effectiveness. In the 20th century, 
legitimacy and accountability was a problem of national governments. In the 
21st century, with its emerging trends of governance beyond the state along 
with new needs of earth system governance, accountability and legitimacy ap-
pear in a different context. 

There are two broad types of research needs: First, a theoretical one. In 
purely intergovernmental norm-setting processes, legitimacy derives indi-
rectly through the accountability of governments to their voters. Likewise, 
international bureaucracies can derive legitimacy through their principals, the 
governments, which are accountable to their voters. However, such long lines 
of accountability have been questioned in recent years.18 Many authors see 
a solution in the participation of private actors in global governance. David 
Held, for example, recognizes ‘ ‘new’ voices of an emergent ‘transnational civil 
society’ ... in the early stages of development ... [that] point in the direction of 
establishing new modes of holding transnational power systems to account, 
that is, they help open up the possibility of a cosmopolitan democracy’ (Held 
1999, 108).

Problematic is, however, the accountability and legitimacy of private actors 
themselves.19 In the domestic context, private organizations may derive legiti-
macy through their members or donors, or from the environmental good they 
seek to protect. In the international context, however, with its high disparities 
in wealth and power, accountability and legitimacy of private actors is more 
complicated. Most philanthropic organizations are headquartered in industri-
alized countries, and most funds donated to their cause stem from the North, 
both public and private. Disparities in representation exist also within coun-
tries. Few citizens have the means to donate time and money to philanthropic 
organizations. Given the financial requirements of participation, more rights 
and responsibilities for non-state actors in earth system governance could also 
privilege representatives of industry and business at the cost of other groups.

18	 On the democratic deficit of inter- and transnational politics and on attempts to concep-

tualize democratic governance on the transnational level see, for instance, Archibugi and 

Held 1995; Archibugi et al. 1998; Bodansky 2007; Commission on Global Governance 1995; 

Dingwerth 2005; Dryzek 1999; Held 1995, 1997; Scholte 2002; South Centre 1996.

19	 The following text builds on Biermann 2008, 294-296.
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This leads to a second, practical challenge: Because of these disparities, 
researchers need to design, and practitioners to develop, institutions that 
guarantee participation of civil society in earth system governance through 
mechanisms that vouchsafe a balance of opinions and perspectives. For 
example, networks of transnational private actors can seek to balance views 
and interests through self-regulation, including financial support for represen-
tatives from developing countries. This is done for instance through North-
South quotas in meetings and alliances of non-state activists within the UN 
Commission on Sustainable Development, or in the Intergovernmental Panel 
on Climate Change. Another option to increase legitimacy and accountability 
of earth system governance by strengthening private participation in a bal-
anced way could be a ‘quasi-corporatist’ institutionalization (Spiro 1994). For 
example, the representation of labour unions and employers associations in 
the International Labour Organization (ILO) has been discussed as a model for 
achieving a balance in participation of private actors from North and South in 
order to make earth system governance more representative and legitimate. In 
the ILO, each state is represented with four votes, two of which are assigned 
to governments and one each to business associations and labour unions. 
Concerning more far-reaching proposals, the Commission on Global Gover-
nance (1995, 258) for instance has proposed an international Forum of Civil 
Society within the United Nations, which would comprise of 300-600 ‘organs 
of global civil society’ to be self-selected from civil society. Some far-reaching 
proposals even envisage a global parliamentarian assembly, which would bring 
together parliamentarians from all over the world (Commission on Global 
Governance 1995, 257). 

The Earth System Governance Project does not seek to propose or to 
reject one of these policy proposals regarding the institutionalization of ac-
countability and legitimacy in novel types of earth system governance. Yet it 
emphasizes the general relevance of further research in this area, both on the 
theoretical foundations and the practical implications of different mechanisms 
for addressing accountability and legitimacy in earth system governance.

Research Questions

The problem of accountability comes down to four specific research ques-
tions:

What are the sources of accountability and legitimacy in earth system gover-
nance?

First, it is important to better identify the sources of accountability and le-
gitimacy in earth system governance. While the accountability and legitimacy 
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of state actors remains of vital importance, there is a special need to study the 
accountability and legitimacy of new and emerging systems of governance that 
function without state actors, or in which state actors play only a marginal 
role (Kingsbury 2007, Mason 2008).

Both legitimacy and authority are difficult to define, and the Earth System 
Governance Project does not seek to promote one exclusive definition. Core 
elements of the concept of legitimacy are the acceptance and justification of 
authority (see here also chapter 4). Acceptance relates to the way in which 
rules or institutions are accepted by a community as being authoritative. 
Justification relates to the reasons that justify the authority of certain rules or 
institutions (Bernstein 2005).

Klaus Dingwerth (2007), for example, has distinguished three dimensions 
of democratic legitimacy beyond the state, which he described as participa-
tion and inclusiveness, democratic control, and discursive quality. The core 
standard underlying participation is to what extent those who are subject to a 
decision have been included in decision-making. Democratic control entails 
that those who are governed should be able to control those who govern them. 
Discursive quality of decision-making is related to participation and inclu-
siveness, as it demands that there are no barriers that exclude groups from 
decision-making and deliberations. Deliberations should not be limited to 
elite negotiations and provide room to include critical opinions (Dingwerth 
2007, 27-29).

These standards of participation, democratic control and deliberation are 
not the only ones possible, but examples of how legitimacy can be analyzed. 
It will be important to further continue this research, taking into account the 
interlinkages with other analytical problems of earth system governance and 
experiences in the flagship activities that are outlined in chapter 11. Account-
ability and legitimacy are also core themes to be studied under the analytical 
problem of agency (see chapter 4).

What is the effect of different forms and degrees of accountability and legiti-
macy for the performance of governance systems?

Accountability and legitimacy are important factors that influence the 
eventual performance of mechanisms of earth system governance. In general, 
institutions and governance can be expected to be more effective when their 
rules and representatives are perceived as accountable and legitimate. How-
ever, institutions and governance mechanisms—in particular in the realm of 
private and public-private cooperation—have established different types of 
accountability systems and different forms of legitimacy, as outlined above. It 
is important to understand how these relate to different degrees and types of 
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performance of governance mechanisms. Equally important is to understand 
potential trade-offs between requirements of (environmental) effectiveness 
and high standards of accountability and legitimacy.

How can mechanisms of transparency ensure accountable and legitimate earth 
system governance? 

Transparency has been emphasized as one mechanism to secure account-
ability and legitimacy of earth system governance. Yet the exact role and 
relevance of transparency is still insufficiently understood and requires further 
research (Florini 2007, Fung, Graham and Weil 2007, A. Gupta 2008). 
Does it matter, for example, whether transparency is voluntary or mandatory, 
whether it hinges on information disclosure by states, private actors or from 
international organizations, or what kind of information is disclosed? Analyz-
ing the promise and the perils of what could be termed a ‘transparency turn’ 
in global governance can thus contribute to both the theoretical and practical 
dimensions of the quest for a more democratic earth system governance. 

What institutional designs can produce the accountability and legitimacy of 
earth system governance in a way that guarantees balances of interests and 
perspectives?

Earth system governance must eventually involve actors at all levels of 
decision-making, and in all countries. Thus, systems of earth system gover-
nance must generate this legitimacy for a large variety of actors, from the local 
level to the global level. Globally, legitimacy is particularly a problem with a 
view to the North-South divide: Both North and South, rich and poor, must 
accept the rules and regulations of the current and future systems of earth 
system governance as legitimate, and see their representatives as accountable. 
However, what kind of systems can generate this type of balance of interests 
and perspectives that ensures a high degree of global, comprehensive legitima-
cy? This—eventually normative, policy-oriented—question will likely remain 
on the agenda of the earth system governance research programme for quite 
some time.
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Box 4: The Problem of Accountability—Research Questions

What are the sources of accountability and legitimacy in earth sys-•	
tem governance?
What is the effect of different forms and degrees of accountability •	
and legitimacy for the performance of governance systems?
How can mechanisms of transparency ensure accountable and •	
legitimate earth system governance? 
What institutional designs can produce the accountability and •	
legitimacy of earth system governance in a way that guarantees bal-
ances of interests and perspectives?
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The Problem of 	
Allocation and 
Access
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Conceptualization

Who gets what, when, where and how is a key question of politics (Lass-
well 1936). Different disciplines refer to this challenge differently: lawyers 
speak of equity, economists of distribution, resource analysts of access, politi-
cal scientists of fairness and sociologists of social justice. The Earth System 
Governance Project conceptualizes these issues as the analytical problem of 
allocation and access. This problem is a key concern of earth system gover-
nance. For example, more than a billion people do not have access to drinking 
water and sanitation facilities, and two billion to proper energy services. The 
most vulnerable to earth system transformation will be those who live in the 
marginalized lands and coastal zones of the developing world.

In a socially just society, the distribution of benefits, burdens and invol-
untary risks is perceived as fair by all of its members and any non-members 
affected by those allocations. Each person has equal opportunities for educa-
tion, health or employment. Differences, whether due to gender, wealth, age, 
sexual preferences, ethnicity or religion are not a basis for discrimination, but 
tolerated and often celebrated. The institutions and procedures which shape 
what is to be divided and how, and the perceptions of weaker groups, is not 
dominated by any individual or group. There is no such place on Earth. So the 
pursuit of fair allocation and access, and the un-doing of perceived injustices, 
is a never-ending, but meaningful goal for many in society (Barry 2005). Fair 
allocation and access is, like sustainability, something almost everyone agrees 
with, at least until it is carefully defined and one starts working on achieving 
it. The core research problem of allocation and access is ultimately a prag-
matic one: how? The impacts of global change pose additional challenges, for 
instance in the way environmental risks are distributed across peoples and 
places (Banuri et al. 1996) or in the way that responses are favoured and 
supported by stronger societies (Thomas and Twyman 2005). 

The analytical problem of allocation and access is difficult also because 
of what constitutes fair allocation and access is tangled up in details of both 
objectives and means to achieve them; these vary widely, reflecting beliefs 
about how the world is, or should be, as well as being path determined. A 
research programme tackling these issues will therefore need to be open-
minded, critical and pragmatic (Rorty 1992, Blomley 2007). Likewise, the 
problem of measurement (broadly construed) of social justice will need to be 
taken seriously. Related ideas of fairness, equality of opportunity, tolerance of 
difference, reciprocity and cooperation, freedom to choose and happiness or 
well-being may be helpful (Barry 2005, Elster 2006). But innovation is also 
needed. There is some limited research to date on international environmental 
regimes emphasizing justice at the level of nation states. Although this needs 
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to be strengthened in itself, it also needs to be complemented by research into 
allocation and access issues within states. A multi-level approach is needed in 
which individuals are not rendered invisible.

Research on allocation and access will have to tackle moral and ethical 
issues, resisting temptations of instrumentalism. But it will also have to tangle 
with issues of cultural imperialism and be sensitive to the contexts in which 
injustice and justice are framed (Rorty 1992, Elster 2006). Social justice is 
a discourse that may even stand in the way of its own pursuit. Research on 
allocation and access will also need to address long-term institutionalizing. 
It is here that social justice may need reframing from proximate analyses that 
allocation can easily become trapped into not forgetting the shaping contexts 
that empower and disenfranchise from the start (Rawls 1997, Dryzek 2000, 
Young 2001). Finally, the positive side should not be forgotten: opportunities, 
freedoms and so on. Much allocation and access writings and actions are in-
spired by gross injustice; it would be even more inspiring if we could reframe 
at least part of the response to global environmental change into a positive 
tool in pursuit—as a way to address histories of unfairness by creating new 
options.

The Earth System Governance Project defines access as meeting the basic 
needs of humans to live a life of dignity (Chowdhury et al. 1992). Access 
is dealt with in legal literature in terms of human rights, freedom of informa-
tion and access to adjudication and in economic literature in terms of human 
needs and subsidies. Mechanisms of access provide some minimum amount 
of resources to all humans commensurate with the climatic and cultural con-
ditions that operate in specific contexts. Problems of access differ from issue 
to issue. In water, this might mean guaranteeing a right to a minimum amount 
of water per individual to ensure a dignified life (Smets 2000, McCaffrey 
1992). In climate change, it could be interpreted in terms of the ‘luxury versus 
necessity’ emissions (Agarwal and Narain 1991), or in terms of a minimum 
right to energy—both of which are not very dominant in global discourses.

The Earth System Governance Project defines allocation in terms of al-
locating benefits, responsibilities, and involuntary risks between countries 
and actors. As opposed to economic theory, where allocation is broadly 
understood as allocation of input factors for production processes, the more 
general, interdisciplinary notion of allocation advanced here refers to the al-
location of resources and rights among individuals and groups within societ-
ies and between societies. In the language of economics, this understanding of 
allocation refers to the distribution rather than to the efficiency problem.

Mechanisms of allocation must deal with three dimensions of the problem. 
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1. Outcomes. 

The first dimension, which is the most frequently analyzed, focuses on the 
outcome of divisions. For example, in climate governance the key allocation 
problem focuses on how to share responsibilities regarding the reduction of 
emissions and how to compensate countries and actors for the involuntary 
risks they take (Rajamani 2000, Batruch 1988-89, Weisslitz 2002). Al-
location in energy governance is also central (Rose and Kverndokk 2004), 
especially as the debate on bio-fuels has major impacts on food production, 
prices and access. In water governance, the problem of allocation includes the 
sharing of water in accordance with the principles developed within the UN 
Convention on the Law of the Non-Navigable Uses of International Water-
courses 1997 (see also Fuentes 1999, Benvenisti 2003).

2. Pathways. 

The second dimension examines the pathways or governance processes 
through which allocation is reached. For example, state-led governance tends 
to use regulatory tools to achieve its goals. Principles of allocating water have 
been developed within the UN Watercourses Convention, representing state 
practice. Yet such principles do not exist, for instance, in the Montreal Proto-
col on Substances that Deplete the Ozone Layer, the Convention on Biological 
Diversity or the climate agreements. Instead, these three regimes focus more 
on funding through contributions to multilateral funds. Increasingly, market 
mechanisms are adopted at national and international levels, for example in 
the flexibility mechanisms in the climate agreements (Gupta et al. 2007, 
Biermann 2008) or policies to invite private sector participation in water 
services (Gleick et al. 2003). Market-led governance tends to use pricing, 
advertising, lobbying and advocacy mechanisms to allocate responsibilities. 
Court-led governance at national and international level leads to realloca-
tion of resources especially within common law countries. Such governance 
may be in the form of the more public judgements of the national courts and 
the International Court of Justice or in the form of confidential judgements 
of the investment law arbitration courts (Tienhaara 2006). Finally, public 
resistance, protest and lobbying can be an important part of the emergence of 
different allocation and access mechanisms (Young 2001).

3. Reallocation. 

The third dimension is reallocation. Reallocation is the only way to deal 
with initial allocations that no longer meet current ecological limits or social 
norms. Some reallocation has followed, for instance, regulatory changes in 
water laws in South Africa or Brazil, or through court decisions and through 
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pricing previously non-priced commodities (Bond 2004). Reallocation chal-
lenges the notion of property rights, for example in the area of water, land 
and forestry governance, where ownership rights go back centuries and hence 
may be contested in courts or on the streets. Reallocation of benefits, burdens 
and risks can come about without explicit deliberation, contests or politics. 
For example, construction of physical infrastructure to divert water between 
different basins or protect a part of town from flooding can occur as part of a 
development discourse which completely ignores allocation questions related 
to, for instance, impacts on fisheries or residents of informal settlements 
(Lebel, Anderies et al. 2006, Lebel and Sinh 2007). Indeed, because of 
political sensitivities, ‘reallocations’ are usually veiled. Thus, research on earth 
system governance also needs to address the ways in which reallocation has 
been attempted, the success of different approaches, and the factors that are 
important in these processes.

Research Questions

The Earth System Governance Project proposes, under the analytical prob-
lem of allocation and access, four sets of questions:

How can we reach interdisciplinary conceptualizations and definitions of al-
location and access?

First, given the breadth of debates on allocation and access, it seems 
important—as for other analytical problems—to improve interdisciplinary 
understandings of allocation and access. So far, allocation and access are de-
fined in different disciplines differently. Is there a way to unify these different 
definitions? Can the concept of allocation and access form a bridge between 
different social science disciplines, ranging from law and economics to politi-
cal geography, sociology and international relations? For example, lawyers 
deal with water access using notions of human rights, and economists using 
pricing and markets (Gupta 2004). Related to this is the question of how the 
concept of allocation and access can be operationalized for the governance of 
large-scale environmental changes with uncertain, heterogeneous and partly 
delayed social implications. How can success in achieving fair allocation and 
access be measured?

What is the relevance of questions of allocation and access to earth system 
governance?

Second, it appears important to increase understanding of the influence 
of allocation and access on processes of earth system governance, as well as 
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to advance understanding of how earth system governance, and processes 
of earth system transformation, affect allocation and access. For example, to 
what extent is poor access and unequal allocation at local or global levels a 
cause of increased vulnerability to global environmental change, and to what 
extent is such poor access and unequal allocation a cause of global environ-
mental change? Important here is also the analysis of differences. Which 
differences—gender, class, ethnicity, age, disability, religion, race or nation-
ality—are most relevant to the increased and new vulnerabilities created by 
global environmental change? How can they be addressed? Who should be 
empowered and who held responsible for addressing them? How can vulner-
able communities be empowered in different contexts to protect themselves?

What (overarching) principles underlie allocation and access?

Third, it seems important to advance understanding to what extent 
principles of allocation and access are similar across issue areas, and to what 
extent successful principles can be adapted from one issue area to another. 
What contextual factors enhance the strengths and reduce the weaknesses of 
principles of allocation and access, and under what circumstances can instru-
ments that provide for fair allocation and access be scaled up and down?

How can allocation and access be reconciled with governance effectiveness?

Finally, it is important to analyze the implications of current and alterna-
tive initiatives to improve allocation and access within earth system gover-
nance. How can these be redirected to the pursuit of fair allocation and access 
without reducing their effectiveness in addressing environmental consequen-
ces and drivers of global change?

 

Box 5: The Problem of Allocation and Access—Research Ques-
tions

How can we reach interdisciplinary conceptualizations and defini-•	
tions of allocation and access?
What is the relevance of questions of allocation and access to earth •	
system governance?
What (overarching) principles underlie allocation and access?•	
How can allocation and access be reconciled with governance ef-•	
fectiveness?
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The five analytical problems outlined in the previous chapters depend on each other. 
For instance, the problems of architecture and agency are linked through questions 
of how institutions and other governance mechanisms emerge, change or, conversely, 
are able to remain static for long periods. The stickiness of institutions is expected to 
be, in part, a property of their design, and in part, the possibilities for, and constraints 
on, agency. Also, the links between the problems of architecture and allocation are a 
recurrent theme in earth system governance. Questions about equity, justice and fair-
ness remain at the core of much of the political debate over the design and implemen-
tation of large-scale environmental and development institutions. As another example, 
the problems of architecture and accountability are linked because the multilevel 
characteristics of earth system governance extend beyond the central government but 
also require local responses. 

Similarly, the analytical problems of agency and architecture in earth system gov-
ernance are related as part of the broader agent-structure debate in the social sciences. 
Agents shape, and are shaped by, the broader architecture of earth system governance. 
The question of agency also raises questions about accountability, particularly as more 
and more non-state actors emerge as central agents of earth system governance. Like-
wise, the study of agency raises a number of questions regarding allocation and access: 
for example, the fact that not all actors are able to exercise agency begs the question 
of who becomes an agent of earth system governance. How does access to resources 
shape agency? 

As another example, the analytical problem of allocation and access is closely 
related to the other four problems: Questions of allocation and access can only be 
resolved if integrated into the larger architecture of earth system governance. Alloca-
tion and access are related to agency, for instance since disadvantaged communities 
are often not empowered to participate in decision-making as fully effective agents. 
Allocation and access is also linked to accountability and legitimacy, since systems of 
accountability often do not take into account the needs of marginalized communities.

Likewise, the problem of adaptiveness has important links to those of allocation 
(risk management) and agency (by whom?). The significance of the politics of adap-
tiveness is largely in how it allocates risks and benefits from earth system transforma-
tion and societal responses to it. The allocation of burdens to act upon also raises 
questions about capabilities, motivations, and influence. Agency in the governing 
mechanisms of adaptiveness is poorly understood. Finally, at the intersection of the 
problems of allocation and accountability (monitoring and sanctions) lie issues critical 
to performance. If outcomes in terms of social-ecological sustainability and human 
wellbeing are not achieved, authorities need to be held accountable. It requires further 
analysis, in the specific context of addressing earth system challenges, through what 
regular procedures and other more ad hoc social processes this happens.

At this stage, it appears difficult to conclusively prioritize the multitude of pos-
sible interactions in terms of relevance. Instead, the Earth System Governance Project 
rather views this prioritization as a key research challenge in the implementation of 
this Science Plan.
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The five analytical problems are the basis of the Earth System Governance 
Project. They all share a number of crosscutting themes, that is, core concerns 
of the social sciences that are of fundamental relevance for the analysis of each 
analytical problem. Four crosscutting themes have been selected, in consulta-
tion with colleagues and reviewers, for closer examination within the Earth 
System Governance Project: these are power, knowledge, norms, and scale. 

Power

First, in the exploration of each analytical problem, participants in the 
Earth System Governance Project will have to deal with the role of power. As 
ubiquitously as the term power is used, as difficult it is to conceptualize it, 
and despite its centrality, how power is conceived in studies of governance 
and institutions is often left undiscussed (Barnett and Duvall 2005, Lebel 
2006a). What is the nature of power, for example, in multilevel and network 
arrangements of earth system governance? Where does it lie? What are its 
sources? How is it exercised in earth system governance?

Drawing on Max Weber, power is conventionally defined as getting others 
to do one’s bidding against their own interests and even resistance. But it can 
be exercised or expressed in many ways, and that is where complexity and nu-
ances enter. There is power to and power over. Power is about the capacity to 
take away or to grant freedoms, and thus, temper the control others have over 
their own fate. This does not mean that actors have to meet physically. Power 
may involve manipulating circumstances for others (Lukes 1974). Drawing 
on Albert Hirschman (1945), asymmetrical interdependence is sometimes 
used to describe sources of power: if you are more dependent on someone 
than they are on you, you are less powerful. Perceptions about relative power, 
however, may be inaccurate. Moreover, much about power is about gaining 
the right to speak on behalf of others, which may require strategies of the 
powerful that underplay power. The higher and more subtle dimensions of 
power can lead to deceptively peaceful settings in which consent has been 
manufactured and dissent vaporized. The way power is exercised in earth 
system governance is also highly context-specific. Power might be assumed 
and confirmed in one setting, but be completely rejected by another social 
system which cannot read it. The respected village elder coming down from 
the mountains is assumed to be a street-cleaner or beggar on the plains.

Power needs to be distinguished from other, often closely related concepts. 
Important among these are authority and influence. Influence and power are 
often conflated although they have different roots and are used constructively 
together. Influence can be defined as ‘the socially induced modification of a 
belief, attitude or expectation effected without recourse to sanctions’ (Willer 
et al. 1997). Influence can lead to power, and power to influence. Legitimacy 
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and power are interrelated too, and this is where this crosscutting theme 
intertwines in particular with the analytical problem of agency (see chapter 
4), which relates to authority, and the analytical problem of accountability and 
legitimacy (see chapter 6). The source and degree of legitimacy as the recog-
nized right to hold and use power is an important focus for exploring merits 
and limitations of different forms of governance. Legitimacy is about moral 
claims. Authority’s hallmark, according to Arendt (1970), is ‘unquestioning 
recognition by those asked to obey’. Because of the central role of account-
ability and legitimacy in all governance systems, the Earth System Governance 
Project conceptualizes legitimacy and accountability as a separate analytical 
problem (see chapter 6).

Finally, language itself, may be a way of not just defining but also produc-
ing and exercising power (Foucault 1982, Latour 2000). Knowledge—the 
second crosscutting theme identified in the next section—and power are 
inextricably linked. The making of governable subjects by authorities, often 
through various technologies and knowledge production and controlling 
procedures, is also an important way in which power is expressed (Ferguson 
1994, Foucault 1991, Scott 1998). By making the activities of individuals 
more legible to states they are also more controllable.

Given the broadness and duration of the Earth System Governance Proj-
ect, no exclusive definition of concepts as broad as power is advisable. One 
approach to defining this concept could be, drawing on Lukes’ (1974) defini-
tion, to see power in earth system governance as the capacity to prevail over 
others with conflicting interests in contests and decision-making, to change 
the agenda or rules of the game by which winners and losers are decided, and 
to shape or re-define the context in which actors are engaged (even, what 
game is to be played, if at all). Other definitions or approximations are equally 
possible, and this Science Plan does not attempt to foreclose future debates in 
earth system governance research on a concept as central as power.

The role of power is key in understanding all five analytical problems of the 
Earth System Governance Project. 

For example, power is central in analyzing the emergence, maintenance 
and influence of the overall governance architecture at local, national, and 
global levels. By large measure, one could define a governance architecture as 
codified power relationships and power conflicts. The role of power is thus ob-
viously a key concern when analyzing architectures. Agency, too, is intricately 
linked to questions of power. Not all actors are agents; agents have power 
relative to other actors in earth system governance, and there are differences 
in power between agents. To better understand the dynamic interactions be-
tween actors and agents as well as between agents, it would be helpful to look 
at questions about the sources of authority and power in earth system gover-
nance. How important are material sources of power? What is the significance 
of knowledge as a source of authority? 



69

Power is important also when it comes to adaptiveness of governance 
mechanisms. Most writings treat adaptation with a glow of collective action 
for the benefit of all. But such widespread assumptions of cooperation and 
win-win are unrealistic, given huge disparities in wealth and influence within 
and among countries. Attention to framing, agenda setting, for instance 
through financing mechanisms, should thus be particular amenable to study, 
and worthwhile arenas for conducting research on adaptiveness intended to 
elucidate power. Power might also be usefully explored through notions of 
bargaining power (Agarwal 1997, 2001). Such explorations should look more 
explicitly at how women’s agency influences adaptiveness. While reference is 
frequently made to the importance of leadership to transformative changes 
(Olsson et al. 2006), the implications for governance more broadly of domi-
nance and dependence on individuals rather than institutions, in the long-
term, are rarely examined critically. Doing so may help us understand proce-
dures that promote fairness and justice and those that do not (Elster 1992). 

Power is also closely related with accountability and legitimacy, in particu-
lar because the normative notions of accountability and legitimacy change 
the character of power. Power without legitimacy is brute force; instead of the 
consent of the governed, it then relies purely on coercion. Power with legiti-
macy, however, is authority (see chapter 4), regardless of whether private or 
public actors hold it. Accountability and legitimacy are thus the linchpins that 
define the character of power. They lend justification to the use of power.	

Finally, the analytical problem of allocation and access is closely related 
to power in earth system governance. Power shapes which norms of alloca-
tion are selected, articulated and implemented. Important questions are here, 
for example, how power in earth system governance affects allocation, and 
whether modes of allocation differ among issue areas as power constellations 
also differ? Within national and sub-national levels, it is also important to 
study what factors can empower marginalized and vulnerable people to par-
ticipate in earth system governance.

Knowledge

Second, in studying each of the five analytical problems of the Earth 
System Governance Project, the role of knowledge will be important. Knowl-
edge is relevant, first, in the form of scientific information that plays a major 
role in most processes of earth system governance. Research on earth system 
governance is thus inevitably also research on the role that science plays in 
these processes, and eventually must be reflexive, in allowing for improved 
understanding on the underlying theories, methods, and assumptions of earth 
system governance research. The boundary between research-based knowl-
edge and decision-making is not hard and fixed, but rather semi-permeable, 
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moveable and negotiated (Jasanoff 2003, Jasanoff and Wynne 1998). 
Earth system governance thus requires a reflexive and carefully designed 
approach to organize and utilize some boundary functions, like mediation 
or translation, for example through creating specific boundary organizations 
(Cash et al. 2003, Guston 2001). Some research suggests that boundary or-
ganizations do best when they are dually accountable to both the research and 
policy communities. In some situations, the two community views may not be 
very accurate: there are policy savvy and connected researchers, scientifically 
literate policy makers or well-informed stakeholder groups (Van Kerkhoff 
and Lebel 2006). Science is not free from politics nor politics from science 
(Mitchell 2002b). Competing knowledge claims may be sorted out through 
joint fact-finding, assessment or validation exercises (Cash 2000, Mitchell 
et al. 2006, Karl, Susskind and Wallace 2007). These issues have been 
analyzed recently also with explicit reference to the concept of earth system 
governance (van de Kerkhof et al. 2008).

Knowledge is pertinent also in the role of scientific assessments in earth 
system governance. Research suggests that assessments that are perceived 
by all key stakeholders to be legitimate, credible and salient, are those that 
have the most influence (Mitchell et al. 2006). Assessments that are 
overly driven by science easily become trapped by their framing of issues, for 
example, into what is easily measured (Rayner 2003). Tacit, practice-based, 
experiential and research-based knowledge may be complementary and use-
fully hybridized (Forsyth 1998 and 2003), but they can also be pitted against 
each other and against other systems of belief. 

The relevance of knowledge cuts through all five analytical problems of the 
Earth System Governance Project. 

For one, different governance architectures produce different kinds of 
knowledge, regarding the type of knowledge (technical, scientific, political), 
its content and the processes for the generation of new knowledge. Scientific 
knowledge or political discourses also influence the emergence of governance 
architectures, and the very discourse on architectures at the global level is 
a reflection of the overall global governance discourse. The relationship of 
knowledge and agency is also important. How important is access to informa-
tion for the exercise of agency? What is the difference between scientific and 
indigenous knowledge in this context? Do actors and agents process informa-
tion or develop or access knowledge differently? Do epistemic communities 
have agency? If so, how is their agency constituted?

Knowledge is central also in the area of adaptiveness. Adaptation research 
and policy illustrates some of the challenges of the politics of knowledge. 
Research agendas on adaptation have privileged certain issues and levels of 
analysis without much debate about the consequences for how policy re-
sponses are framed (Jasanoff 2003). The study of adaptiveness will need to 



71

pay careful attention to the intersection of power and knowledge and how 
this shapes the way earth system challenges are framed and potential policy 
response agendas set.

Knowledge also informs accountability and legitimacy. Likewise, knowl-
edge generation, synthesis and dissemination requires its own mechanisms 
and processes for accountability and legitimacy. This is particular the case 
with environmental or sustainability assessments (Mitchell et al. 2006). 
The study of these assessments has shown that their salience and credibility, 
and overall their influence on processes of earth system governance, depended 
greatly upon the overall perceptions of accountability and legitimacy that the 
assessment could generate. This has led to significant changes in assessment 
systems in the past, for example in the case of the Intergovernmental Panel 
on Climate Change, which first suffered a substantial lack of legitimacy from 
the perspective of the developing countries (Biermann 2002, Siebenhüner 
2002a and b).

Finally, knowledge is a crosscutting theme in understanding allocation and 
access in earth system governance. For example, knowledge is influenced by 
funding and institutional frameworks (Jasanoff 2003, Rayner 2003, van 
Kerkhoff and Lebel 2006). While there is substantial funding for the natu-
ral sciences and economics, there is often less funding for social sciences and 
humanities in areas of earth system governance. The skewed nature of science 
has led some to call for ‘public interest science’ (Shiva and Bandyopadhyay 
1986) or ‘post-normal science’. Although the driving force behind the former 
is the need for science to focus on people and in particular the marginal-
ized and vulnerable people, the driving force behind the latter is the need to 
realize that ‘normal science’ is unlikely to address earth system governance 
problems, which are likely to be characterized by urgency, a large number of 
stakeholders and no clear answers. At the global level, this often translates 
into the structural imbalance in knowledge or knowledge asymmetries (J. 
Gupta 1997). At the national and sub-national level, tendencies to discount 
local knowledge in traditional systems of science have recently been much 
discredited.

Social learning and knowledge are addressed in more detail in IHDP’s 
new Knowledge, Learning and Societal Change initiative. This crosscutting 
initiative has evolved over a series of IHDP expert workshops in 2007 and 
2008; it will emphasize aspects of knowledge and social learning that are most 
relevant for the sustainability sciences and the core IHDP projects. There are 
numerous connections between this new initiative and the Earth System Gov-
ernance Project that vouch for fruitful collaboration. Among others, knowl-
edge is a crosscutting theme also for the Earth System Governance Project, 
and knowledge and social learning are core parts of the analytical problem of 
adaptiveness (see chapter 5 ).
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Norms

Third, in exploring each analytical problem of earth system governance, 
researchers will have to deal with the role of overarching norms, values, and 
broader ideational structures, which have become the focus of much atten-
tion in research (see for example March and Olsen 1989, 1996 and 1998, 
Finnemore 1996, Barnett and Finnemore 1999). Also in earth system 
governance, it will be important to increase understanding not only of singu-
lar institutions, but of ‘collections of norms and the mix of rules and practices 
that structure (…) institutions’ (Finnemore and Sikkink 1998, 891). As 
argued, for example, by Reus-Smit (2005, 196), ideational structures ‘exert a 
powerful influence on social and political action’, in addition to material struc-
tures. Or, as Conca (2006, 26) writes, ‘regimes are built within the context of 
an overarching structure of values’.

Norms are relevant at all levels of decision-making in earth system 
governance. Norms, values and principles pervade political processes at the 
national and local level, and hence all research in earth system governance 
must be placed in the context of local circumstances and local belief-systems. 
Likewise, overarching norms and principles will be of special relevance at the 
international level. Here, for example, it will be crucial to study the role and 
relevance of overarching norms of governance, many of which are framed in 
legal terminology as general principles of international environmental law 
(Beyerlin 2007, Toope 2007, Merrils 2007). Such principles are contained, 
even though still often contested, in multilateral environmental agreements, 
conference statements, ministerial declarations, UN General Assembly resolu-
tions, national legislations, domestic and international judicial decisions, and 
scholarly writings. Legal principles important for earth system governance 
include, for instance, Principle 21 of the 1972 Stockholm Declaration on the 
Human Environment. Other principles are the polluter-pays principle, as reaf-
firmed in Principle 16 of the 1992 Declaration on Environment and Devel-
opment of Rio de Janeiro; the precautionary principle (or approach); or the 
principle of common but differentiated responsibility and respective capabili-
ties as enshrined in Principle 7 of the 1992 Declaration on Environment and 
Development (Beyerlin 2007).

Norms are central to the study of all five analytical problems of the Earth 
System Governance Project. 

First, norms are part of any governance architecture, and influence at 
the same time the creation and shaping of governance architectures. Some 
research questions on architecture directly relate to the crosscutting theme 
of norms, for example in the focus on the analysis of overarching norms that 
inform specific institutions and governance mechanisms. In addition, since 
norms are an integral part of the overall architecture of earth system gover-
nance, this takes us back to the agency-structure dynamic. How does agency 
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relate to structure and how does an actor exercise agency? Norms are also 
important, as they may be barriers to adaptiveness. Transformative change is 
in part about changing norms. Competing norms in a society might inhibit 
adaptation. There is thus a need to study norm systems under the perspective 
of adaptiveness. In addition, accountability and legitimacy are based on over-
arching norms of earth system governance that define what is legitimate, and 
who is accountable. Thus, the problem of accountability and legitimacy cannot 
be analyzed without considering the underlying norms in the area. Finally, 
allocation and access in earth system governance is closely linked to norms. 
Equity norms have been part of resource governance for centuries (Gupta 
2004, Shelton 2007), and different systems of norms, based on different 
socio-cultural traits, have influenced allocation and access. Especially in many 
parts of the developing world, the differing influences over the centuries have 
led to the co-existence of different sets of norms at different sites of gover-
nance and to legal pluralism. 

Scale

Fourth, regarding all five analytical problems, it will be important to 
identify whether certain findings or hypotheses apply on all scales, or are valid 
merely for one scale, for example only for the international or only for the lo-
cal level. Likewise, researchers will have to analyze to what extent scale influ-
ences their finding. ‘Scale’ is defined as the spatial, temporal, quantitative, or 
analytical dimensions used to measure or rank any phenomenon. ‘Level’ is the 
unit of analysis located at different positions on a scale (Gibson et al. 2000). 
Scale is not an easy concept as disciplines deal with it differently. However, the 
concept also has a strong unifying effect, since a focus on scale and ways of 
scaling produces cross-disciplinary fertilization and richer analysis (Cumming 
et al. 2006). 

Many issues related to earth system transformation are perceived as 
multilevel (Cash et al. 2006, Young 1994b, Dunoff 2007). Actors contest 
scales and levels by shifting issues to those at which they are most influential 
or powerful (Lebel 2006b, Lebel and Imamura 2005, Meadowcroft 2002). 
Contests can be relatively direct, as in debate or argument, or through use of 
technologies, controlling resource access and other ways of shaping the arenas 
of interaction (Cash et al. 2006, Cox 1998, Lebel and Imamura 2005). A 
scalar perspective is not necessarily accepted by all actors, especially where 
higher or larger is assumed to also endow authority (Brenner 2001; Fergu-
son and A. Gupta 2002). Nor is the response to multilevel drivers and im-
pacts of environmental change necessarily best described through multilevel 
governance. In some situations, networks or multi-centred structures (nodal 
or polycentric governance) may better describe the social relations around 
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mobilization or coalitions and contests (Betsill and Bulkeley 2004, Hajer 
and Wagenaar 2003, Shearing and Wood 2002). In sum, the analysis of 
scale, as a crosscutting theme, is an important element in the study of earth 
system governance.

Scale is a central factor in studying all five analytical problems. 
For one, scale and architecture are closely related. Scale and level de-

termine the frame within which architectures are designed, contested and 
evaluated. Scaling processes change the operation of policy measures and 
instruments and may render them less effective (Gupta and Huitema 
forthcoming). A core question thus is how problems are framed in terms of 
scale and level and what implications this has for the scale and level at which 
architectures are developed. Likewise, it is important to understand whether 
there can be consistent architectural frameworks if policies cannot be easily 
scaled up and down administrative levels. The principle of subsidiarity, evoked 
in many different policy contexts and political systems, is a key element in the 
debate on the relationship between scale and architecture.

Scale is also important in the study of agency (Cash et al. 2006, Bulke-
ley 2005). The institutional scale helps demonstrate how agency plays out dif-
ferently at different levels of governance. The politics of moving issue domains 
up and down the institutional scale is driven by considerations of agency, 
power and architecture. A question in this context is how agency is reconfig-
ured when scaling up or down, and how actors may gain or lose agency when 
an issue is scaled up from local to national level, for example. The temporal 
scale helps to focus on how agency may change over time. How does an ac-
tor become an agent? What is the role of focusing events in creating agency, 
and how does a focusing event create or increase an actor’s agency? If agency 
changes over time, what are the drivers of those changes? For example, does it 
make a difference to the emergence of agency whether a policy issue is short 
or long-lived? Do different actors require different amounts of time to develop 
their agency, if in fact agency is strongly determined by context? The spatial 
scale may also be important in determining agency. What is the impact on 
agency whether an environmental problem is local, regional or global in scale 
or whether a problem is cumulative or systemic?

Scales and levels of analysis are also important to the study of adaptive-
ness. Adaptive change at one level may be destabilizing at another, with 
cross-level interactions providing both constraints and sources of innovation 
(Gunderson 2000, Gunderson and Holling 2002). Cross-scale interac-
tions among institutions including multiple levels of governance (Young 
2002, Oberthür and Gehring 2006) and through other mechanisms (Mani-
ates 2003, Conca 2006) are likely to be important sources and constraints 
on adaptive capacities at different levels (Adger et al. 2005). Politics of 
scale operate in how different groups argue causes, consequences and policy 
responses (Lebel 2006b, Lebel, Garden and Imamura 2005, Meadow-
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croft 2002, Swyngedouw 1997, Young 1994b). Part of the politics of scale 
is also challenging conventional views of administrative hierarchy and group 
membership as implied, for example, in the notions of encompassment and 
verticality (Fergurson and A. Gupta 2002).

Scale is relevant for the study of accountability and legitimacy, too. In 
traditional governmental systems, clear notions of accountability often de-
fined legitimacy. As we move to multiple sites of earth system governance, 
accountability and legitimacy have to be re-defined to take into account these 
different circumstances. At the same time, problem boundaries often de-
fine the issues that need to be taken into account to determine what factors 
determine legitimacy. For example, if legitimacy is determined, among other 
things, by participatory processes, then defining problems at specific levels 
or scales determines who may be considered a stakeholder in the problem. 
Scale clearly also has a strong North-South dimension as issues are defined at 
levels to escape accountability or gain access to resources elsewhere (J. Gupta 
2008). Similarly, if the sites of governance shift, the questions of accountability 
shift—for instance, if non-governmental organizations make policy such as in 
the Forest Stewardship Council, to whom are they then accountable? 

Finally, scale relates to the analytical problem of allocation and access. By 
defining problems in terms of specific scales and levels, actors shape alloca-
tion and access. For example, when green-house gas emissions are framed as 
a global problem and their impacts as a local problem, this implies separating 
emissions from impacts (J. Gupta 1997) and limits for example debates on 
compensation. Similarly, scaling up of solutions may affect allocation and ac-
cess. Scaling down in light of the concept of subsidiarity may give local com-
munities better control over policies affected them. However, this may not 
be always easy as studies of the European Union show (Benson and Jordan 
2008). For example, market-based, large-scale solutions in water supply can 
limit access of poorer people to water because of lack of purchasing power.
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Introduction

A long-term research programme on earth system governance also re-
quires a focus on methodological innovation to address its unique challenges. 
Researchers must confront dynamic social and ecological processes occurring 
at multiple spatial, political and temporal scales. The causal arrows and inter-
actions between variables are often quite complex. Researchers must confront 
nonlinearities and the possibility of thresholds and abrupt change. 

The institutional research programme of IDGEC was firmly grounded in 
methods and theories of social science and largely employed qualitative social 
science methodology, in addition to developing databases and recent efforts 
at deepening methodological knowledge (Young et al. 2006). Also many 
participants in the Earth System Governance Project will need to use existent 
theoretical frameworks, research designs and methodologies from the social 
sciences to tackle the research questions laid out in the previous chapters. 
Case studies will continue to provide an important foundation. However, 
researchers may also need to extend case selection and consider comparative 
designs—including quantitative analysis—to ensure that such studies yield 
fruitful and generalizable lessons that can inform the study and practice of 
earth system governance.

In addition, the Earth System Governance Project is designed to expand 
the more traditional social science approaches in two directions. First, intrin-
sic developments within the social sciences and the increasing integration of 
social sciences in the Earth System Science Partnership require a renewed 
focus on the possibilities and problems of integrating social and natural sci-
ence research into computer-based modelling or scenario-building projects. 
Research on earth system governance will need to be an interdisciplinary 
effort that links all relevant social sciences, but draws on findings from natural 
science as well. Several programmes in this direction are underway, includ-
ing in the fields of qualitative modelling, agent-based modelling, game theory 
or scenario development. It seems crucial to further explore the analytical 
value of these approaches and to potentially integrate these initiatives into a 
larger research programme on earth system governance. Particular challenges 
include the need for better data collection and integration and improved 
operational measures of key variables. In addition, the study of earth system 
governance would benefit from improved tools for analyzing complex causali-
ties, capturing the dynamics of complex systems, and accounting for thresh-
olds and abrupt change. 

Yet it seems also important for social scientists within the Earth System 
Science Partnership to reemphasize the ‘social’ aspects of global change re-
search, that is, the social construction of knowledge, the cultural and tem-
poral embedding of the researcher, and the reflexivity of social knowledge. 
This is especially important regarding the normative uncertainty prevailing 
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in earth system governance. We do not know what governance systems and 
governance outcomes future generations want. Important advances have 
been achieved in the field of the participatory appraisal of research and poli-
cies (Hisschemöller et al. 2001, Siebenhüner 2004, Van de Kerkhof 
2006), which have not yet, however, been systematically integrated into global 
change research.

In each of the discussions below, this Science Plan offers examples of 
how different methodological techniques might be used in the study of earth 
system governance, and highlights areas where new tools and approaches 
might be developed. These examples are meant to be illustrative and should 
not be interpreted as prescribing which tools and approaches should be used 
for investigating a particular analytical problem or research question. Ide-
ally, researchers will employ what Young et al. (2006) refer to as a ‘portfolio 
approach’, where methodological choices are determined by the question at 
hand and the research objective. It is important that researchers consider the 
unique advantages of different techniques in the context of a particular project 
or set of questions. In some cases, it may be appropriate to combine several 
methods and approaches in a single research project. Other scholars may at-
tempt to replicate findings in one study using a different set of methodological 
tools. In sum, we encourage scholars of earth system governance to embrace 
methodological heterogeneity and to make informed choices about the use of 
particular techniques.

Social Science Methods

Case studies

Case studies involving detailed examinations of specific governance ar-
rangements, resource systems or events are likely to play a central role in the 
study of earth system governance. Throughout the social sciences, case stud-
ies are used for a variety of purposes—providing detailed descriptions of an 
individual phenomenon; developing explanations for social outcomes that can 
be generalized beyond the initial case; and testing the applicability of general 
explanations in a specific case (George and Bennett 2005, Yin 2003). Case 
studies can be particularly useful for situating the object of study in its social, 
cultural, historical or ecological context and illuminating the causal processes 
that generate specific outcomes. Researchers can draw on a number of differ-
ent techniques, such as natural experiments, tests of rival hypotheses, process 
tracing and counterfactual analysis to strengthen insights derived from single 
case studies (Fearon 1991, George and McKeown 1985). 
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There already exists a substantial body of case studies on individual institu-
tions and agents in the area of environmental governance. Much of this work 
was done within the IDGEC project and has enhanced our knowledge about 
who participates in earth system governance and the effectiveness of inter-
national environmental regimes. Scholars of earth system governance could 
begin by revisiting some of the existing cases and focusing on new aspects, 
such as how the performance of institutions is affected by their embedded-
ness in larger architectures (see chapter 3 above), the relationship between 
agency and accountability (see chapter 4), and whether deliberative process-
es enhance adaptiveness (chapter 5). It is important, however, to extend the 
case selection in several respects. Scholars need to move beyond the ‘success 
stories’ and investigate instances of governance failures and nongovernance 
(Dimitrov et al. 2007, Mitchell and Bernauer 1998; see also chapter 
3 on architecture above). In addition, we need a better understanding 
of the consequences of non-environmental institutions for socio-ecological 
systems (in terms of both environmental consequences and implications for 
equity and social justice). Finally, case studies should be developed with a 
more conscious awareness of their spatial and temporal scale.

Comparative case studies

There is substantial scope for addressing the research questions advanced 
in this Science Plan through comparative studies of earth system governance 
arrangements and processes. For example, these comparisons could focus on 
similar environmental-resource problems, like basin-level transboundary inte-
grated water resources management, or a particular institutional feature such 
as collaborative decision-making, across a wider range of resource contexts. 
Comparative studies should address different levels of governance such as 
local communities, regional networks, domestic policy-making, supranational 
organizations and international agreements. Such studies can be useful for 
identifying patterns and are essential to our ability to draw lessons (Young et 
al. 2006). Structured, focused studies which adopt case-control designs that 
compare various features associated with success and failure allow researchers 
to address questions of effectiveness, be it related to a particular governance 
architecture, type of agent, or the achievement of adaptiveness, equity and 
accountability in earth system governance (George and Bennett 2005, Ma-
honey and Goertz 2004).

Comparative case research designs can also be used to study changes over 
time and evaluate the effect of different interventions or events. Historical and 
scenario-based analysis of concurrent environmental and governance-related 
changes could be explored to better understand causality and other relation-
ships in specific cases as well as forming a basis for more forward-looking 
analyses (Bennett et al. 2003, Gallopin et al. 1997, Lebel et al. 2005). 
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For example, where the hypothesis is that adaptiveness involves change in 
governance, retrospective research could focus on major shifts in governance 
and then explore alternative explanations for why it came about and its impli-
cations for specific measures of adaptiveness. Researchers could also conduct 
meta-analyses of existing case studies to identify patterns and relationships 
between variables (Young et al. 2006). 

 Statistical techniques

Comparative case studies designed to examine general trends and causal 
patterns can be complemented by the use of statistical techniques, which 
allow researchers to separate and isolate causes and effects as well as test 
hypotheses generated through other forms of investigation (Mitchell 2002a, 
Young et al. 2006). One of the most significant obstacles to employing such 
techniques is the availability of data. Therefore, to facilitate the accumula-
tion of knowledge on earth system governance, it will be useful to develop 
databases and typologies focusing on types of agents and/or governance 
arrangements, forms of agency, measures of accountability, etc. A first step 
could be to identify and build on existing databases, such as those document-
ing public-private partnerships (Andonova and Levy 2003, Biermann et 
al. 2007a and b), non-central-state forms of climate governance (Betsill 
and Bulkeley 2008, Bulkeley and Kern 2006, Bumpus and Liverman 
2008, Okereke 2007a and b), multilateral regimes (Breitmeier et al. 2006, 
Mitchell 2002a, 2008), and new environmental policy instruments (Jordan 
et al. 2003). 

Discourse and content analysis

Many analytical problems of earth system governance are closely linked 
to the core principles underlying social institutions. Discourse analysis helps 
to understand the changing nature of discourses in societies and in global so-
ciety, factors influencing such change, and the broader implications for earth 
system governance. Philosophers and jurisprudence scholars could study for 
example the ethical foundations of principles of allocation and access and how 
different schools of thought are compatible with different notions of equity. 
The identification of the overarching and crosscutting norms of earth system 
governance will require a close analysis of legal documents, both hard and soft 
law as well as an analysis of case law emerging from international tribunals, 
arbitrations and the International Court of Justice. Such analysis helps to pro-
vide a state-of-the-art assessment of principles in international law (Banuri 
et al. 1996, Anand 2004, Rajamani 2002).
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Legal Analysis

Legal analysis will also be of special relevance for the study of earth sys-
tem governance. The analytical problem of architecture has the most direct 
link to law studies, for instance when it comes to the legal analysis of norm 
collisions, of institutional fragmentation, and of overarching norms of earth 
system governance. The role of non-state agency in earth system governance 
relates to new approaches in legal science that seek to understand the role of 
non-state actors in public law-making and adjudication (e.g., locus standi of 
non-governmental organizations), including the role of soft law. Adaptiveness 
is related to the study of dynamic legal systems in international and national 
law. Accountability, as well as allocation and access, also touch core questions 
of the legal sciences, and require in-depth analysis from a legal point of view.

Participatory action research

Participatory action research, in which the researcher engages in a current 
governance challenge, could provide useful insights on a number of questions, 
especially those focused on the relationship between governance mechanisms 
and achievement of adaptiveness, equity and accountability. Medium-term 
studies where research groups have been engaged in an issue for a decade or 
more are likely to be particularly valuable as there can be some direct obser-
vations of co-evolutionary and coincidental dynamics. Engagement in social 
learning, assessment and deliberative processes, for example, could be a basis 
for more analytical reflections (Dore 2007, Lebel and Garden 2007, Luks 
and Siebenhüner 2007, Siebenhüner 2004). The value of such research 
is partly cautionary: for example an informed ‘reality check’ on the limits of 
adaptiveness as strategy and discourse in earth system governance (Mühl-
häusler and Peace 2006).

Social network analysis

Social network analysis is a methodological tool designed to study the 
relations between actors (Wellman 1983, Emirbayer and Goodwin 1994, 
Scott 1991, Wasserman and Faust 1997).20 Social networks are defined 
by a set of actors and the ties between them. One can study the characteris-
tics of a full network in terms of its size, inclusiveness, and centrality, or of a 
single node (actor) within the network. Social network analysis can be used to 
identify how particular agents in earth system governance obtain the consent 

20	 For an example relevant to the study of earth system governance, see the Comparing Climate 

Change Policy Networks (COMPON) project http://www.soc.umn.edu/research/COMPON/

COMPON.htm.



Earth System Governance Science and Implementation Plan

82

of other actors and thus become authoritative (see chapter 4 on agency 
above). It could also be useful in exploring whether particular social configu-
rations tend to give rise to specific forms of earth system governance as well as 
how different governance mechanisms interact. Moreover, if we conceptualize 
the coupled human-natural system as a network, social network analysis can 
help to explore the connections between human and natural ‘nodes’ (Jans-
sen et al. 2006). In other words, it may be a powerful methodological tool 
for linking insights from the social and physical sciences. Both social network 
analysis and agent-based modelling (see below) can be combined with GIS 
technologies to examine the spatial dimension of human-environment inter-
actions.

Interdisciplinary Methods at the Interface of Social and Natural 
Sciences

Earth system governance research needs to be interdisciplinary and to 
consider human as well as ecological systems. Research within individual 
disciplines remains important and we do not downplay the importance of dis-
ciplinary research. However, more attention must be paid to interdisciplinary 
research especially in the field of earth system governance, and particularly 
regarding collaboration between social and natural sciences. This section gives 
some examples of areas where social and natural sciences can cooperate and 
work together.

As for the analytical problem of architecture, one example for useful 
collaboration between natural and social sciences is the assessment of inter-
dependencies in ecological systems and biogeochemical cycles. At present, 
most governance agreements build on more or less artificially decomposing 
system complexities for the sake of ‘manageability’. Agreements are negoti-
ated by specialized ministries, or functional organizations, in forums that are 
detached from the negotiation of other agreements. This often obscures the 
interconnectedness of the goals shared by issue-specific regimes. In many 
ways, the current architecture of earth system governance is thus not designed 
as conducive to the development of coordinated and synergistic approaches to 
collective problem-solving as it may be required by global interdependencies 
of the earth system (UNU 1999, Young 2002, Esty and Ivanova 2002, Kanie 
and Haas 2004, Perrson 2004, Valkering et al. 2006). More effective ar-
chitectures of earth system governance may come about by better linking the 
study of nature with the study of governance.

Also, interdisciplinary collaboration between natural and social scientists 
is needed to reassess claims of feasibility of proposed solutions. From the 
perspective of natural scientists and engineers, it might appear at times that 
technologies can solve problems of earth system governance. In the eyes of 
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an engineer, the reduction of greenhouse gas emissions may not be difficult 
when solar panels are used throughout the world. Social scientists, for their 
part, rather point to the complexity of societies and embedded interests, while 
not always being familiar with technological options. Thus, improved col-
laboration of these two different perspectives is likely to advance (research 
on) earth system governance. For example, there are over forty proposals on 
the future institutional architecture on climate change, and many of them 
employ different perspectives due to the disciplines they rely on (Aldy et al. 
2003, Bodansky et al. 2004, Kameyama 2004, Torvanger et al. 2004, 
NIES and IGES 2005, Philibert 2005, Höhne 2006, Kuik et al. 2008). Some 
propose an architecture that is based on worldwide emissions trading in terms 
of economic feasibility, while others propose, from a business and technology 
perspective, an international technology development framework. Still others 
propose institutional frameworks in terms of political feasibility. All these 
strands of research appear to be fragmented in terms of methods and disci-
plines. Qualitative Comparative Analysis (QCA) provides one possible way of 
bringing together qualitative and quantitative approaches to analyzing causal 
patterns and evaluating these different proposals (Ragin 1987). This method 
is particularly useful for exploring the co-production of effects. 

A further tool to study the interactions between human and natural 
systems is agent-based modelling (Axelrod 1997, Hoffman et al. 2002, 
Mossberger and Stoker 2001, Parker et al. 2003, Patt and Sieben-
hüner 2006). In agent-based models, agents interact with one another as well 
as with the natural environment, and their decision-making can be struc-
tured by social institutions and the biophysical world. Agents and their social 
context must be defined by the modellers, typically by drawing on detailed 
empirical work so that the context bears some resemblance to the ‘real world’. 
This method is particularly well-suited for dealing with the uncertainties that 
characterize earth system governance and for exploring different models of 
collective decision making in the face of environmental change (Janssen and 
Ostrom 2006). Agent-based models could be used, for example, to investi-
gate the politics of adaptiveness in earth system governance, the attributes of 
earth system governance that allow for an equitable distribution of resources, 
or how agents exercise agency. This research area is still very young, and 
therefore has considerable space left for further development. Both empirical 
data and computer-based simulations are underdeveloped (ABSSS 2008). On 
the qualitative side, theories on bottom-up synergistic (cooperative) reflex-
ive behaviour, as opposed to administratively planned top-down change, are 
developed in many disciplines, including sociology, political science, math-
ematical biology and economics (Axelrod 1997, Hoffman et al. 2002, 
Parker et al. 2003). On the quantitative side, (evolutionary) game theory is 
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used in different disciplines and has potential to advance our understanding of 
earth system governance through cooperative research (Terano et al. 2003, 
Terano et al. 2005, Deguchi 2004).

For many problems of earth system governance—with their characteristics 
of scientific uncertainty and high risks to human society—also scenarios are 
used to provide policy options and perspectives for the future (Bennett et 
al. 2003, Gallopin et al. 1997, Lebel, Thongbai et al. 2005). Models and 
scenarios are frequently used communication tools between policy-makers 
and scientists, and scenarios are also an important part of research on earth 
system governance. Scenarios, however, are not value free, and often value-
biases are not understood outside the narrower circles of experts. Scenarios 
and models are traditionally developed and used by natural scientists and en-
gineers, and to some extent by economists. However, most scenarios also deal 
with assumptions about societies, institutions and governance. For example, 
some scenarios have contradicting assumptions in their international and 
domestic scenarios, assuming for example more frequent global trade while at 
the same time also assuming closed regionalism. To avoid such contradictions 
and construct better scenarios, more collaboration between natural and social 
sciences is needed. Participatory integrated assessment and participatory 
technology assessment are here also major areas for increased interdisciplin-
ary collaboration (Rotmans and Asselt 2002, Behringer et al. 2000, EEA 
2001).

A systems approach is another way to facilitate coordination between 
natural and social sciences. Systems analyses can be used to study feedback 
mechanisms and emergent properties in complex human-environment 
systems (Easterling and Polsky 2004, Young et al. 2006). Studies that 
are rigorous from a natural science perspective often lack political feasibil-
ity, while research projects that build on ethical considerations frequently fall 
short in the natural science aspects. Systems analyses allow for the examina-
tion of social and natural processes that occur at different scales, the interac-
tions of these processes, and their implications for earth system governance. 
Geographic Information Systems technology, for example, can be particularly 
useful for highlighting spatial variation in social indicators and relating that 
variation to ecological systems and processes.

As a final example, the allocation of emissions rights in climate governance 
cannot be fully appraised without integrated interdisciplinary approaches. In 
the case of greenhouse gas emissions, we first need to evaluate the relation 
between an emission stabilization level, such as 450 or 500 parts per million, 
and temperature increase, such as 2 degrees temperature increase from pre-
industrial levels. Assessing the temperature increase requires the evaluation 
of the impact of climate change on human societies and dangerous levels of 
climate change. Such information-generation is one issue that benefits from 
collaboration between natural and social scientists. The way in which informa-
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tion is provided, and subsequently a decision on a target level is made, is also 
an inherent part of the problem of accountability (see chapter 7 above).21 
A further step in allocating emissions of greenhouse gases is the calculation 
of a long-term global emission path to reach certain stabilization levels, for 
instance by a dynamic optimization model (for example Eickhout et al. 
2003, Hohne et al. 2004 and Hijioka et al. 2006). Only then can global 
differentiation schemes be calculated. Such schemes involve the consideration 
of a long-term and short-term institutional framework on climate change, 
as well as social and political feasibility, data availability, and ethical aspects 
(Kanie et al. 2008). The most important and difficult challenge is how to 
translate equity considerations into numerical calculations. 

21	 There have been many cases of stakeholder participation in integrated assessment of climate 

policy. See Van de Kerkhof (2006), Gupta and van Asselt (2006), Ott et al. (2004).
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Introduction

To implement this Science Plan of the Earth System Governance Project, 
it seems useful to focus empirical research on a number of case study areas in 
which the investigation of the five A’s—the analytical problems of architecture, 
agency, adaptiveness, accountability, and allocation and access—will stand at 
the centre. This will mirror the successful programme on ‘flagship activities’ 
within IDGEC and other IHDP projects, and it will at the same time be linked 
with joint ESSP projects to ensure the crosscutting nature of the Earth System 
Governance Project.

As one example, the Earth System Governance Project will collaborate 
with the ESSP Global Water System Project in studying the problems of 
architecture, agency, adaptiveness, accountability, and allocation and access 
with the example of local, national or global water regimes. A second flagship 
activity will be climate and energy policy, in cooperation with the ESSP Global 
Carbon Project. A third flagship activity will be the study of governance of 
food production and distribution, in collaboration with the Global Environ-
mental Change and Food Systems Project, another joint project of the Earth 
System Science Partnership. Additional flagships activities will be explored, 
for example with the research programmes Land-Ocean Interactions in the 
Coastal Zone Project and the Global Land Project.

Crosscutting research and the engagement of other projects as flagship 
activities is no one-way street. On the contrary: research findings on one of 
the five analytical problems of the Earth System Governance Project, derived 
in one of the other global change projects, will be interesting also for all other 
global change projects dealing with similar problems. For example, research 
on allocation and access conducted in the areas of water governance, food 
governance, or global economic governance, will be specific to their particular 
cases, yet will also yield new general insights useful for progress in the social 
sciences as a whole. The Earth System Governance Project is designed as the 
central nodal point within the global change research programmes to guide, 
organize, and evaluate these various activities on governance in separate 
projects.

This chapter elaborates in more detail on how this Science Plan could be 
implemented in a number of ‘flagship activities’ (see Figure 1).
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Earth System Governance and the Water System

Introduction

First, the study of earth system governance in relation to the global water 
system could be developed by close collaboration with the Global Water Sys-
tem Project (GWSP), a joint project of the Earth System Science Partnership. 
The Global Water System Project (GWSP Science Plan 2005) aims to under-
stand how humans are changing the global water cycle, the associated biogeo-
chemical cycles, and the biological components of the global water system, 
and what the social feedbacks are that arise from these changes. The Project 
has three sub-questions, namely about the magnitudes of anthropogenic and 
environmental changes in the global water system and the key mechanisms by 
which they are induced; about the main linkages and feedbacks in the earth 
system that arise from changes in the global water system; and how resilient 
and adaptable the global water system is to change and what sustainable water 
management strategies are. This third question focuses on the institutional 
and governance dimension. Within the institutional framework the GWSP 
takes a global perspective, justified by four arguments: first, the hydrological 
system is a global system; second, human behaviour and global environmental 
change is driven by forces that are often beyond the jurisdiction of local, na-
tional or regional agencies; third, many local phenomena may occur globally 
and have cumulative impacts at the global level; and fourth, the impacts of re-
duced quantities and qualities of water are likely to be global (Pahl Wostl et 
al. 2008, Conca 2006). An implication of the GWSP approach is the need to 
take a global perspective when developing policies at local or national levels. 
The five analytical problems of the Earth System Governance Project suggest 
the following sets of core questions:

Research questions: Architecture

The architecture of water governance tends to be highly fragmented across 
many sectors and cultures (Conca 2006, J. Gupta 2004, Pahl Wostl et al. 
2008). This is a function of historical trends and power politics that determine 
which issues are dealt with, where and how. Different sites of governance have 
different regulatory systems, resulting in legal pluralism (Palacios 2006, 
Guevara-Gil 2006, J. Gupta and Leenderste 2005). Another challenge is 
the relationship between water governance and other fields of governance—
namely in relation to issues of investment, trade and climate change that often 
lead to contradictory results and to North-South conflicts (Chimni 2003, 
Crasswell et al. 2007, Gleick et al. 2002). This situation has led to inter-
national meetings on the architecture of water governance. Since these are not 
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formally under UN auspices and have no formal intergovernmental negotiat-
ing committee, they often appear to be vague and ineffective (Gleick and 
Lane 2005, Varady and Iles Shih 2009). To make water manageable, differ-
ent scholars tend to promote different boundaries of the architecture of water 
governance. Legal scholars tend to focus on the need for integrated national 
policies; hydrologists on the river basin approach; ecologists on ecosystem 
based limits; and watershed specialists on the need to focus on watersheds 
and on communities. Low levels of public finance in this area have led to calls 
for public-private partnerships, but such partnerships are not necessarily 
easing the problems of water management (Schouten and Schwartz 2006, 
Dellapenna and Draper 2004, Hall and Lobina 2006). Scientists have 
identified a number of new principles to be applied to water governance (ILA 
Berlin Rules 2004, McCaffrey 2001, Dellapenna and J. Gupta 2008), and 
integrated water management is increasingly promoted (GWP 2000). However, 
the adoption of these principles and their implementation are fraught with 
challenges. Furthermore, the need for multi-level governance approaches 
that effectively deal with local challenges including gender issues is of critical 
importance (Lebel et al. 2007). This suggests the following questions relating 
to the architecture of water governance:

First, what are the criteria for determining the appropriate boundaries of 
architectures of water governance? Second, under what circumstances can 
water governance principles and instruments be scaled up and down? Third, 
how do power relations from local to global level affect water governance? 
How does the notion of public-private partnership redesign power relations 
and how does this affect different segments of society? Fourth, based on an 
understanding of what works in water governance in specific contexts, what 
overall principles of institutional design can be derived? How do pluralist 
systems of governance jointly address water problems, and what coordinating 
mechanisms exist? Fifth, what are the most appropriate principles of water 
management—for example, how does the principle of state sovereignty inter-
act with other principles of water management—for example integrated river 
basin management? Sixth, how can water governance systems be reconciled 
with the principles of sovereignty?

Research questions: Agency

Key to addressing water problems is to understand who owns water and 
who has authority to manage it. While ownership patterns are path-dependent 
and historically determined, they are becoming much more diffuse, and inter-
nationally subject to dispute (Brunnée and Toope 2002, Caponera 1996a). 
While ownership and authority patterns at the national level have evolved 
without much conflict in most developed countries (Aubin and Varone 
2004, Sangare and Laroue 2004), such evolutionary patterns are question-
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able in the developing world in particular in relation to the rights of indig-
enous people and women (Lebel et al. 2007, Martin and Lemon 2001). 
Increasingly scientific communities shape water governance. For example, the 
International Law Association has had a considerable influence on water law 
(Bourne 1996). However, engineering communities have also had a major in-
fluence in water regimes. This suggests the following research questions: First, 
what factors determine whose knowledge is used in water research? Second, 
how do actors use scale to promote their own interests? Third, how are the 
sites of governance changing in water governance? Who is gaining authority 
and who is losing it? What are the implications of this for water governance? 
Fourth, what design principles could deal with the issue of agency? And fifth, 
how do epistemic communities shape water governance?

Research questions: Adaptiveness

Water management has historically been a process of adaptive governance. 
Over time, different motivating factors have influenced and changed policy-
making in different parts of the world. However, as institutions and habits 
get old and entrenched, the ability of institutions to learn and adapt flexibly 
diminishes. Recent explorations of social learning need follow-up research 
(Pahl-Wostl et al. 2007). Rejuvenating water institutions is critical for deal-
ing with the challenges of the 21st century. This suggests a number of specific 
research questions: What factors influence the ability of institutions to learn 
in water governance? Second, what scalar factors impact on social learning? 
Third, how does power influence the politics of adaptation in water gover-
nance? Fourth, how do the rule of law and its inherent tendency to be stable 
and predictable interact with the need to continuously and rapidly transform 
and change?

Research questions: Accountability and legitimacy

Who is accountable for water management, and how can the legitimacy of 
water governance be guaranteed? To understand this we need to understand 
the problem boundaries. For example, increasing democratic legitimacy calls 
for enhancing public involvement in decision-making (e.g. Aarhus Conven-
tion 1998, European Union 2000, OAS 2000). However, translating this into 
practice is more complex, and it is critical to ensure that decision-making 
does not make a mockery of participation (Gupta 2003). Given that there are 
different ways to draw problem boundaries, accountability and legitimacy also 
depend on system boundaries. At national level, the accountability of private 
and public service providers to citizens is a critical issue that needs further 
analysis. In the area of water governance, important questions regarding ac-
countability and legitimacy include, for example, what factors influence the 
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legitimacy of scientific knowledge and assessments in water governance, and 
to what extent are scientists accountable for the results they generate? Second, 
are notions of accountability and legitimacy different along different rungs 
of the water governance scale? Third, how can power politics in water gov-
ernance be balanced by principles of accountability and legitimacy? Fourth, 
what are the limits of the classic model of policy-making and how does it 
compare and contrast with modern adaptive models at different sites of gov-
ernance? Fifth, how can participation increase legitimacy of decision-making, 
and how can this be operationalized in different contexts of water governance?

Research questions: Allocation and access

More than a billion people do not have access to potable water, and more 
than two billion do not have access to sanitation services. The dominant 
response of lawyers to this problem of access is to talk in terms of rights 
(McCaffrey 2005, Scanlon et al. 2004, WHO 2003), of economists to talk 
in terms of pricing of scarce resources, and of engineers to find technical 
solutions (Gupta 2004). Regarding legal approaches, the discussion on water 
rights moved from the adoption of the ‘right to water’ in 2002 in the General 
Comment No. 15 of the UN Economic and Social Council (General Com-
ment 2002) to the appointment of an expert in 2008 by the Human Rights 
Council to work on this issue for the coming three years. The human rights 
issue has a North South dimension as access is primarily a Southern challenge 
and hence possibly not seen as quite so important in the North. It also has a 
national and local dimension. In the national context it is often disputed, with 
some countries recognizing such rights and others not; and some recognizing 
these for indigenous but not for poor people (for example the Philippines). 
Regarding economic approaches, lending institutions have focused heavily on 
price rationalization and public-private participation in water management. 
Technical responses focused on dams as means to enhance access to water, 
on interbasin transfer schemes (Tarlock 2005, J. Gupta and Van der Zaag 
2008), on water storage sites (Van der Zaag and J. Gupta forthcoming), 
as well as on international trade (Weiss 2005). Internationally, recognition of 
the urgency of dealing with access has led to the adoption of the Millennium 
Development Goals in 2000, and many aid agencies and national governments 
are trying to prioritize the question of access.

While access focuses simply on the notion that all should have access to 
bare minimum needs, allocation looks at how water resources are shared 
within and between societies. At national level, different systems of owner-
ship, licensing and appropriation often determine allocation. Internationally, 
allocation often depends on the balance between sovereignty and equity. 
Although the problem of allocation has led to the articulation of principles 
of equity in the UN Convention on the Law of the Non-Navigational Uses of 
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International Watercourses 1997, there has been little progress in ratifying 
this agreement, and much of the conflict revolves around equity (McCaffrey 
2001, Tanzi and Arcari 2001, Salman and Uprety 2002). At national level, 
different types of challenges emerge, including the need to mobilize leader-
ship, and how one can scale up community level solutions to other levels of 
management (Sijbesma and van Dijk 2006, Van Bers et al. 2007). Trans-
boundary pollution and environmental flow issues are also critical elements 
that influence allocation. 

This raises the following research questions: First, how does agenda-setting 
on water research affect the debate on allocation? Second, what are the differ-
ent ways in which the choice of scale and level of governance affect distribu-
tion? Third, how does the adoption and implementation of different principles 
of water governance empower or disempower social actors? Fourth, what are 
ideal design principles for water governance? What context-relevant factors 
need to be taken into account? Fifth, given the conflict between equity and 
the ‘no harm’ principle in water law, how can the equity issues of the future be 
taken into account?

Earth System Governance and the Climate System

Introduction

A second flagship activity of the Earth System Governance Project will 
be global climate governance. This activity will thus be linked to the research 
programme of the Global Carbon Project, a joint project under the Earth 
System Science Partnership (Global Carbon Project 2003). Even though 
the study of earth system governance goes beyond the core questions of the 
Global Carbon Project, there are complementarities between the two initia-
tives: studies of earth system governance in the context of coupled human and 
natural systems can be expected to yield insights related to the role of humans 
and societal institutions as drivers of change as well as the ways that humans 
are likely to organize themselves in the face of change. In particular, comple-
mentarities with the Global Carbon Project lie with Task 3.2.3 of its Science 
Plan that envisions research for designing carbon management institutions 
and multilevel governance for urban carbon management. Regarding the five 
analytical problems of the Earth System Governance Project—architecture, 
agency, adaptiveness, accountability, allocation and access —the following 
more detailed questions in relation to climate governance appear important.
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Research questions: Architecture

Regarding the analytical problem of architecture, it is important to note 
that the climate problem is not just a cumulative and systemic problem at the 
global level (Turner II et al. 1990), but can also be unbundled as having dif-
ferent features and impacts at different levels of governance. The implications 
of this are two-fold: On the one hand, there is a need for a global process to 
reduce emissions to minimize dangerous impacts of climate change. On the 
other hand, since the policy space and windows of opportunity are contextual 
and influenced by networks and information flows, there are possibly more 
opportunities, including the use of courts, for creatively addressing climate 
change at regional to local levels (Bulkeley and Betsill 2003, Rezessy et 
al. 2006, Deangelo and Harvey 1998, Angel et al. 1998, Gupta 2007a 
and b).

At the global level, the architecture of climate governance essentially 
evolves around the 1992 United Nations Framework Convention on Climate 
Change and the follow-up decisions of the conference of the parties and the 
1997 Kyoto Protocol (Aldy et al. 2003, Bodansky et al. 2004, Kameyama 
2004, Torvanger et al. 2004, Höhne 2006, Kuik et al. 2008). At the 
same time, hundreds of organizations work on climate-relevant issues, from 
intergovernmental and non-governmental organizations to multinational 
corporations. Their goals and activities may not always be synergetistic with 
the climate regime. Yet policy development is occurring beyond the global 
level. At the regional level, the European Union, for example, has established 
a framework of directives and policy documents for implementation within 
the European Union (Peeters 2005). At the national level, all industrialized 
and most developing countries have set up national coordinating bodies and 
adopted policies to mitigate greenhouse gas emissions or to adapt to climate 
impacts. There is also much activity at the city and provincial levels, which is 
not always linked to top-down implementation but to the influence of trans-
national networks, especially in the case of cities, and policy entrepreneurs 
(Bulkeley and Betsill 2003, Dhakal and Betsill 2007). In addition, a 
growing number of initiatives are developed in the private sphere, many trans-
national in scope.

This suggests the following research questions: First, to what extent does 
the increasing fragmentation, or diversity, of the overall architecture of global 
climate governance affect its performance? How can actors in fragmented 
architectures jointly address climate change, and what coordinating mecha-
nisms exist? Second, under what circumstances can principles and instru-
ments of climate governance be scaled up and down? Third, how do power 
relations from the local to global level affect climate governance, and how 
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does the introduction of market mechanisms re-design power relations? 
Fourth, on the basis of an understanding of what works in climate governance, 
what principles of institutional design can be derived? 

Research questions: Agency

A critical element of climate governance is assessing who has the author-
ity to decide how responsibilities are shared at different levels of governance 
(Bothe 2003). While many societies are locked into complex infrastructural 
and technological trajectories, changing these becomes complex and the 
vested interests in each society have differing levels of power. States have been 
key actors in determining the nature of policy responses to climate change. 
However, their authority is often challenged by non-state actors that try to 
shape governmental decision-making or to create governance arrangements 
that bypass the state. Furthermore, the struggle to gain power in climate 
governance is critical. For example, the Global Environment Facility has been 
at the centre of much North-South controversy (J. Gupta 2006). These agents 
of earth system governance sometimes coordinate their efforts and create 
synergies across levels of governance. Other times, different agents come into 
conflict as they promote different visions of the nature of the problem and 
the appropriate responses. Furthermore, radically different starting points 
and disciplinary assumptions often lead to different conclusions about the 
policy options to address climate change. Also, designing compliance regimes 
is challenging (Brunnée 2003). This suggests the following questions: First, 
what factors determine whose knowledge is used in climate assessments? 
Second, how do actors use the politics of scale to promote their own interests? 
Third, how are the sites of governance changing in climate governance? Who 
is gaining authority and who is losing it? What are the implications of this for 
climate governance? Fourth, what design principles need to be developed to 
deal with agency?

Research questions: Adaptiveness

For many years, ‘adaptation’ was contested in political debates surrounding 
climate change for fear that it would divert attention from the need to address 
the underlying causes of rising atmospheric greenhouse gas concentrations. 
However, the damage inflicted by extreme events such as Hurricane Katrina 
highlighted increasing vulnerabilities. It is essential to reduce vulnerabilities 
to the impacts of climate change and to enhance the ability of human popula-
tions to adapt to earth system transformation. As a first step, scholars of earth 
system governance will need to evaluate the existing architecture of climate 
governance and the configuration of agents in terms of their effects on adap-
tive capacity. Next, it will be necessary to consider whether and how existing 
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elements of that architecture can be adapted to facilitate societal adaptation. 
This suggests several research questions: What factors influence the ability 
of institutions to learn in climate governance? What scalar factors impact on 
social learning? How does power influence the politics of adaptation? And 
finally, how does the rule of law and its inherent tendency to be stable and 
predictable interact with the need to continuously and rapidly transform and 
change?

Research questions: Accountability and legitimacy

A key area in climate governance is understanding how accountability 
and legitimacy is organized. Accountability becomes particularly important 
when economic stakes are high and incentives strong to calculate emissions 
or reduction credits in one’s favour. The problem of legitimacy of decision-
making is illustrated by the increasing role of non-state actors in influencing 
policy-making. At the same time, formal rules of procedure in negotiations 
are at times suspended in the interests of expediency and efficiency, which 
may lead to questions about the legitimacy of decision-making. This suggests 
the following set of questions: First, how can interdisciplinary methods of 
accountability be generated that can be universally applied? Second, how can 
one assess the accountability of actors within the climate regime? Third, what 
factors influence the legitimacy of scientific knowledge used in climate assess-
ments? Fourth, do notions of accountability and legitimacy differ at different 
levels of climate governance? Fifth, how are power politics in climate gover-
nance related to principles of accountability and legitimacy?

Research questions: Allocation and access

More than a billion people lack access to energy services. To meet the Mil-
lennium Development Goals will thus eventually require a more equal distri-
bution of greenhouse gas emissions per capita. In terms of allocation, the key 
principle of the climate convention is the principle of ‘common but differenti-
ated responsibilities’. However, the degree at which industrialized countries 
reduce their own emissions and assist developing countries has been lower 
than anticipated and than what is necessary. The long-term objective of the 
climate convention is thus also a question of allocation and access regarding 
who decides the level at which climate change becomes dangerous and how 
it is decided (Pachauri 2006, Yamin et al. 2006, J. Gupta and van Asselt 
2006). Likewise, the debate on principles of liability and compensation are 
in essence questions of allocation (Mank 2005, Penalver 1998, Grossman 
2003, Allen 2003, Gillespie 2004, Weisslitz 2002, Hancock 2005, Jacobs 
2005, Rajamani 2005, J. Gupta 2007a). Furthermore, emissions are attrib-
uted to countries based on where they are generated, irrespective of where the 
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product is consumed. Some argue that this favours consumers at the cost of 
producers. In relation to emissions trading, one can question the implicit use 
of the ‘grandfathering’ principle as opposed to other principles. In relation to 
financing for emission mitigation and climate change adaptation, the question 
is how responsibilities are allocated among countries. In relation to counting 
the emissions of greenhouse gases, one could explore alternative systems for 
carbon counting and attribution, for example in terms of net aggregate per 
capita contributions from consumption. On the issue of bioenergy, a criti-
cal challenge is how the need to create bioenergy will compete with access to 
food, water, and other resources.

This suggests a number of questions: First, how can one take into account 
within climate governance the rights of access to basic services, such as food, 
water, energy and transport? Second, what are the different ways in which 
the choice of scale and level of governance affect allocation? Third, how does 
the adoption and implementation of different principles and instruments of 
climate governance empower or dis-empower actors? Fourth, how does the 
introduction of market mechanisms affect allocation in the climate regime? 
Fifth, what are optimal design principles for climate governance, and what 
context-relevant factors need to be taken into account? Sixth, where should 
emissions be allocated along the product chain—to the producer or the 
consumer? Finally, given the conflict between equity and efficiency in climate 
governance, how can equity issues of the future be taken into account?

Earth System Governance and Food Systems

Introduction

A third flagship of the Earth System Governance Project will be food sys-
tems. This interaction between earth system governance and food systems will 
be analyzed through collaboration with the Global Environmental Change and 
Food Systems (GECAFS) project, one of the joint projects of the Earth System 
Science Partnership. The goal of GECAFS is to determine strategies to cope 
with the impacts of global environmental change on food systems and to as-
sess the environmental and socioeconomic consequences of adaptive respons-
es aimed at improving food security (GECAFS 2005). The GECAFS research 
agenda is specifically targeted towards delivering the new science necessary to 
underpin policy formulation for improving food security in the face of global 
environmental change. So far GECAFS has set out to (a) investigate how glob-
al environmental change affects food security at regional scale; (b) determine 
options to adapt regional food systems to cope with both global environmen-
tal change and changing demands for food; (c) assess how potential adaptation 
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options will affect the environment, societies and economies; and (d) engage 
the international global environmental change and development communi-
ties in policy discussions to improve food security. One of the main objectives 
of GECAFS is to demonstrate that the relationship between environmental 
change and food systems is about much more than crop yields and must 
address more complex issues of food availability, access and utilization both 
now and in region-specific future scenarios (Ericksen 2007). GECAFS also 
has a strong focus on food-system vulnerabilities and on options for reducing 
exposure to risk and/or increasing coping capacity and on the development of 
decision support tools for policy makers to examine adaptation options.

The issue of food security and governance is of high salience given that 17 
per cent of the world’s population are undernourished and that food produc-
tion occupies 37 per cent of the world’s land of which about 70 per cent is 
pasture.22 Food is the major force driving fisheries collapse, and agricultural 
production, processing and food transport are significant sources of green-
house gas emissions. The Intergovernmental Panel on Climate Change (IPCC) 
suggests that climate change may have serious implications for food supply, 
with more than 100 million more people at risk from hunger in a warmer 
world by 2080. It is also important to recognize that while many are hungry, 
there is also a crisis of obesity and over-consumption of food in many coun-
tries, which brings its own set of health and environmental problems.

There are strong institutional and governance questions underpinning 
GECAFS analysis of food systems. These include (a) the extent to which con-
cerns about food systems are incorporated into global and regional environ-
mental governance, for example into the adaptation or mitigation strand of 
the climate convention process or in environmental components of regional 
trade agreements; (b) the ways in which the governance of the food system 
affects the earth system, for instance how the shifts to long global supply 
chains controlled by large private firms affect climate and land use; and (c) the 
inadvertent impacts of earth system governance on food systems, for instance 
the interaction between biofuels, energy efficiency or carbon sequestration 
projects and food security. GECAFS has also engaged closely with key actors 
in international food governance, including the UN Food and Agriculture 
Organization (FAO), the Consultative Group on International Agricultural 
Research (CGIAR) and regional economic governance institutions in Southern 
Africa and the Caribbean. In many ways, earth system governance is integral 
to the GECAFS agenda, and the Earth System Governance Project provides 
an excellent opportunity to expand and strengthen understanding of food 
systems and security in the face of environmental change.

22	 FAO www.fao.org/ES/ess/os/envi_indi/part_221.asp.
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Research questions: Architecture

The architecture of food and agricultural governance is extremely complex 
and ranges from global systems of governing trade to local level systems of 
agricultural extension and food security support. The international systems of 
food governance have been designed with objectives that include the pre-
vention of famine and malnutrition, the control of agricultural diseases and 
pests, the support of agricultural research and productivity, food safety, and 
the management of trade in food commodities at regional and international 
levels. The Earth System Governance Project prompts several challenging 
questions about the architecture of food governance. These include: How do 
the international structures for governing food interact with those for govern-
ing the earth system including regimes for governing climate, biodiversity 
and marine environments? How do threats to food security (and associated 
norms of rights to food or the Codex Alimentarius) influence negotiations on 
the architectures of earth system governance, for example in debates about 
the targeting of funds for adaptation, role of biofuels, the potential of biotech-
nology in climate adaptation, the interaction of food security and land cover, 
or the impact of carbon pricing on food security? At what scales is the food 
system governed and how do these interact with each other and with other 
governance systems?

Research questions: Agency

Non-state actors are critical to the security and governance of food and 
are increasingly responsible for governing major sectors of the food system. 
Among the most powerful are the large transnational companies that may 
control several stages in the food value chain from inputs to production con-
tracts and distribution and increasingly important major retailers who govern 
food consumption for many consumers, especially in the developed world. 
These actors have always interacted with the formal architecture of food gov-
ernance (for example the World Trade Organization) and food aid, but they 
are now beginning to play a role in earth system governance through systems 
of voluntary environmental and sustainable certification and labelling, par-
ticipation in emission reduction programmes, and funding of environmental 
research and biodiversity conservation. Consumer and political pressures are 
also encouraging food system actors to address earth system concerns across 
a range of scales including energy use in operations and greening of supply 
chains. Other influential non-state actors include nongovernmental organiza-
tions, especially charities whose traditional concerns with disaster relief and 
poverty alleviation have expanded to include climate change vulnerability and 
mitigation and who are publishing and lobbying on earth system issues.
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Many questions could be researched about agency in food governance. 
From the GECAFS perspective priorities would include: What role are 
non-state actors such as corporations and non-governmental organizations 
likely to play in food system adaptation to global environmental change and 
in efforts to mitigate changes in climate, biodiversity, or land cover? What 
role should the state play in promoting or regulating the actions of non-state 
actors, for example in the development of certification schemes, adaptation 
options, or carbon markets for the food sector? Who are the most powerful 
actors in food system governance and how are they addressing earth system 
concerns?

Research questions: Adaptiveness

There is a long history of humans adapting to changes in the earth system 
through governance of food and environmental systems, and numerous stud-
ies have documented how societies have used technology and social organiza-
tion to cope with environmental extremes and variations, for example through 
irrigation systems, local markets and common property regimes. Cultural 
ecology and agricultural economics are among the disciplines that have 
studied how such institutions cope with changes in both environment and 
political economy and the limits to the adaptiveness of technologies, social 
arrangements and state policies in the face of environmental and economic 
crises. Some institutions are especially focused on adapting food systems to 
change, including agricultural extension services and international develop-
ment institutions such as the World Bank and CGIAR, but their policies may 
have unintended consequences and reduce rather than increase flexibility 
(illustrated by the debates over whether the Green Revolution reduced plant 
genetic diversity and if it benefited the poor). GECAFS has a particular focus 
on how local and international food systems can become more adaptive and 
resilient in the face of global environmental change.

Possible research questions for the Earth System Governance Project 
include: How can food governance be designed so as to maximize adaptation 
and flexibility to global environmental change? What can be learned from lo-
cal knowledge and institutions that facilitates adaptation at other scales? How 
have major changes in food governance, such as those from public to private 
sector, or from simple to complex technologies and supply chains, altered the 
adaptiveness of the food system? What can be learned from the experience of 
the Green Revolution and other major efforts to transform food systems that 
is relevant to earth system adaptation? To what extent will food system adap-
tation become a focus of earth system governance, including finance flows and 
technology transfers?
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Research questions: Accountability and legitimacy

The accountability and legitimacy of food system governance is a signifi-
cant focus of nongovernmental organizations, the media and consumers in 
contemporary societies, with governments held to account for increases in 
food prices and the practices of food multinationals criticized for their lack 
of accountability or concern for the poor or the environment. Many govern-
ments, especially in lower income countries, are aware that they are often held 
accountable for food system failures at the ballot box and in the street, and 
private sector firms are addressing environmental and equity concerns in their 
corporate accountability practices and advertising. Food safety has many years 
of experience in governance for accountability, including state and private 
management of testing and standards and frequent calls on both accountabil-
ity and legitimacy from media food scares. One of the most interesting trends 
is the emergence of voluntary certification systems that address social and 
environmental concerns including fair trade, organic, sustainable harvests and 
carbon footprints.

Example research questions for the Earth System Governance Project 
might include: How have systems of food governance become accountable 
for the environmental and social impacts? What strategies are the state and 
private sector using to legitimize policies and decisions about food systems, 
especially those that take account of environmental concerns and how are 
consumers, nongovernmental organizations and the media having an influ-
ence? What sort of science is needed to monitor and legitimize food gover-
nance and how is this changing because of environmental concerns?

Research questions: Allocation and access

Access to food and its allocation is a dominant governance question at 
scales ranging from the international to the local. In many cases, it focuses on 
ethical questions and norms about the human right to food and the humani-
tarian concerns about famine. And yet more than a billion people do not have 
access to enough food. For centuries, societies have established systems to 
provide food to the poor and victims of food crises including grain reserves, 
food subsidies, food for work and food aid. These have been formalized into 
contemporary forms of governance at international and national scales by 
both public and private sectors. Theoretically, scholars such as Sen (1981, 
2000) and Chambers (1997, Chambers et al. 1981, Chambers and Con-
way 1992) have long ago set out relationships between food access, poverty 
and famines and the significance of seasonality, power, knowledge, gender and 
local institutions in governing access to buying and producing food through 
land ownership, agricultural practices, employment, and institutions. Subsis-
tence producers are especially sensitive to patterns of resource ownership and 



101

tenure including the quality of land and access to common property including 
land and fisheries. As producers lose access to land or cannot obtain adequate 
incomes from food production they may be forced to expand into forests or 
degrade their land with implications for the local and global environment. 
The concept of vulnerability to environmental change is especially relevant to 
food allocation and access in that changes in vulnerability are often manifest 
through loss of access to buy or produce food. Access to food is also a major 
campaign issue for a range of nongovernmental organizations, a primary 
focus of reports from international organizations such as UNDP, FAO and the 
World Bank, and key to several of the Millennium Development Goals. Al-
locating food is increasingly left to the market, whether international trade in 
food commodities or regional exchange. One of the most significant allocation 
issues is the balance between market demand for land and labour for produc-
ing food as opposed to other commodities such as fibre or biofuels. Agency 
interacts with allocation in the shifting consumer food preferences across 
food types, especially from more vegetarian and unprocessed foods to diets 
that include more meat and processed food (that in turn has larger energy and 
emission impacts on the earth system).

Linking earth and food system governance raises the following ques-
tions about allocation and access: What legal, moral and other norms are 
entrenched in food systems governance and how might these change because 
of environmental issues? How have changes in markets and state policies 
changed food allocation and access? How might vulnerability to climate and 
other environmental changes translate into food system vulnerabilities? How 
does the governance of land use, land cover and biodiversity (for example 
through the establishment of protected areas) or the use of land for non-food 
activities (such as biofuels or cities) change patterns of access to food resourc-
es?

Earth System Governance and the Global Economic System

Introduction

The performance and future of the global economic system lies at the 
heart of most analyses and debates about the prospects of a sustainable earth 
(Redclift 2000, Hamilton 2003, Maniates 2003, Jasanoff and Mar-
tello 2004, Conca 2006, Speth and Haas 2006). Decades, or centuries, of 
impressive economic growth and institutional development have left their 
marks on the earth’s oceans, landscapes, rivers and atmosphere (Tyson et al. 
2002, Steffen et al. 2004, Schellnhuber et al. 2006). The notion of ‘the 
economy’ is among the most powerful social constructs ever conceived; and 
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there is no doubting its influence once articulated (T. Mitchell 2002). Yet 
questions are rarely addressed directly about those economic institutions and 
their politics that made those great transformations happen, and other transi-
tions towards sustainability, daunting challenges. Four aspects of the global 
economic system are especially pertinent to earth system governance.

First, the globalization of trade increasingly links distant peoples and 
places through energy and material flows, and through the impacts of associ-
ated production and consumption activities. Shrimp farmed in Thailand eat 
fish meal from off the coast of Peru or Norway and are exported to be eaten 
in the United States or the European Union (Deutsch et al. 2007). Bilateral, 
regional and international trade agreements govern the exchange of goods. In 
the case of farmed shrimp, politics is intense over dumping allegations, food 
safety standards, and increasingly, campaigns by consumers around issues of 
fairness to producers and environmental harms associated with poor produc-
tion practices (Wilkinson 2007). The interactions of trade and the environ-
ment and the systems designed to govern each are complex (Carpentier 
2006, Kessler and Abaza 2006, Kukla-Gryz 2006). The impacts of trade 
liberalization on greenhouse gas emissions, for example, may vary between 
sectors and forms of trade relationships (Galeotti and Kemfert 2004, 
Saunders et al. 2006). Certification and labelling, fair trade and various 
quality assurance schemes singly or jointly are altering the way production-
consumption linkages are governed (Goodman 2003, Renard 2003, Rayn-
olds 2004, Vandergeest 2007).

Second, the liberalization of investment and capital markets has multiplied 
foreign direct, and domestic, investment stimulating greater extraction and 
use of natural resources, on the one hand, and much needed capital flows to 
developing countries on the other. Sharp contractions of investment after 
boom times also have implications for livelihood and land use. Access to 
long-term funds by governments and firms in capital markets are important 
to adaptiveness. But financial regulations vary in quality over time and among 
countries. Fraud and corruption in stocks and bonds can have major impacts 
on development outcomes. Capital markets also create opportunities for 
investors to select portfolios on environmental and ethical criteria (Sharma 
2006). Superannuation funds are a good example with growing influence on 
investment patterns that include sustainability and other environmental or 
ethical criteria.

Third, the trans-nationalization of corporate organization through which 
an increasingly large share of the trade, material and financial flows is not 
through strictly open market places but rather through supply networks and 
value-added chains or among divisions or subsidiaries within a vertically 
integrated firm that spans multiple national boundaries. One consequence has 
been the concentration of power. Expanding requirements for standardiza-
tions of practices has had other important effects directly relevant to driv-
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ers of environmental change (Clapp 1998). Many household appliances and 
larger goods like automobiles are assembled from parts sourced across several 
countries to be sold in another. Private governance through individual firm or 
sectoral standards is important, but so are national and regional regulations 
and directives. At the same time, many transnational corporations increasing-
ly regulate and reward subsidiaries and input suppliers for following standards 
they set which can be beneficial, for example in reducing pollution intensities 
or improving energy efficiencies during manufacturing (Pesonen 2000, Rock 
and Angel 2005).

Fourth, the de-regulation and reformation of the financial sector has 
resulted in more ways to get loans (Boone et al. 2002, Andersen and Tarp 
2003, Freedman and Click 2006). Multilateral banks enter into complex 
relationships with governments of developing country in which conditions 
on loans force national policy changes. Such activities raise questions of 
governance related to agency (or sovereignty) and accountability. Changes in 
the financial sector, for example, were crucial to the huge growth in domes-
tic investment that helped drive several decades of rapid economic growth 
of newly industrializing economies of Southeast Asia, at least up until the 
1997 financial crisis. Currency controls and policies can affect land-use and 
industrial activity through how they affect competitiveness of exports, costs of 
imports and incentives for foreign investment. De-regulation is often followed 
by swings to reformation of banking and credit systems after larger collapses. 
A good example is the Chiang Mai Initiative which led to the development of 
the Asian Bond Market to reduce reliance on short-term foreign borrowing 
and instead swap foreign reserves (Sussangkarn and Vichyanond 2007). 
At the same time stagnant policy in the face of massive changes in the global 
economic system can undermine adaptive capacity.

These four aspects of the global economic system are particularly impor-
tant to the Earth System Governance Project, but by no means the only ones 
that matter. Information and communication technologies, for instance, are 
another obvious transformation with profound impacts in all areas mentioned 
above.

In sum, globalization involves strong interactions between economic, 
social and environmental variables. A flagship research activity within the 
Earth System Governance Project on the governance of key aspects of the 
global economic system will benefit from adopting a socio-ecological system 
framework to exploring these interactions (Young et al. 2006). The Earth 
System Governance Project will concentrate on just a few key issue areas that 
are not yet adequately addressed in existing international research efforts, 
with a particular focus on the five analytical problems of architecture, agency, 
adaptiveness, accountability, and allocation and access.
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Research questions: Architecture

The architecture of the global economic system is dynamic. Among many 
different forces re-shaping it today, the role of emerging large developing 
countries like China, India and Brazil is particularly important as they have 
frequently turned to bilateral and regional forms of cooperation on trade and 
investment rather than just following global regimes (Levy 2006, Hoadley 
and Yang 2007, Gu et al. 2008). This regionalization can be important to 
harmonization of environmental and food safety standards where more local 
interests take precedence, while at the same time creating tensions with the 
World Trade Organization. Regional agreements are also important for envi-
ronmental cooperation within the European Union and between the United 
States and its neighbours (for example Carpentier 2006). The changing 
architecture of these economic institutions is potentially important for climate 
change, sharing of international waters or conservation of biodiversity as more 
narrowly framed environmental regimes. This leads to the following ques-
tions:

First, what are the consequences, in terms of adverse or positive envi-
ronmental changes, and altered social vulnerabilities for people living in 
developing countries of engaging in multilateral versus bilateral, or regional 
versus global, negotiations and agreements on trade? Second, how impor-
tant is interplay among international environmental institutions and those 
concerned primarily with trade? To what extent is it important to consider 
interactions with, and the effects of, the international regime in the design and 
implementation of regional trade agreements, alternative fair trade networks, 
and mainstream certification and labelling schemes? Third, what are the links 
in practice between regional environmental and economic cooperation? How 
important has institutionalization been to successful incorporation of adverse 
environmental changes into decision-making on otherwise primarily econom-
ic issues? How has deliberative politics impacted environmental or sustainable 
development provisions in regional trade and economic cooperation agree-
ments? Fourth, how has the stretching of linkages in production-consumption 
systems, including within firm supply chains and through trade in open mar-
kets, altered environmental governance challenges? Under what conditions 
have constraints been overcome through private governance mechanisms and 
led to greening of supply chains?

Research questions: Agency

Conventional notions of the state lay it above society and see it as encom-
passing local communities as a way to legitimize its authority (Fergurson 
and Gupta 2002) or, more specifically, those actors good at deploying state 
institutions for their ends. Globalization of trade, investment, financing and 
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corporate organization complicates practices and discourses (Conca 2006). 
Some corporate actors challenge state authority straight on, whereas oth-
ers look to benefit from private-public partnerships and work with state 
institutions. Industry and trade associations in particular may be crucial to 
implement voluntary policies (Bailey and Rupp 2006). From the perspective 
of managing environmental impacts and natural resources, economic and eco-
logical agency are increasingly argued to be related or in need of linking. Civil 
society also may sometimes underline their independence from governments 
while in other circumstances promoting strongly nationalist ideals. Either way, 
making strategic appeals to sovereign territories in resource management con-
flicts and crisis, neglects a reality in which effective authority has often long 
been given up (Agnew 2005). Multilateral banks can have substantial influ-
ence on economic and environmental governance through their insistence 
on structural adjustment programmes (McGregor 2005) or specific funding 
for sustainability or environmental objectives (Miles 2005). The most salient 
and intriguing questions of agency in earth system governance are no longer, 
about whom, but how. 

This suggests the following more detailed research questions: First, under 
what circumstances, and how, have transnational civil society networks 
altered the ways decisions are reached with respect to international trade and 
investment in ways that reduce adverse environmental changes? Second, what 
has been the role of multilateral banks in transforming how land and water 
resources are used and managed in developing countries? How have struc-
tural adjustment programmes and environmental conditionalities on loans 
interacted and have they made a difference? Third, what have been the effects 
of the Global Environment Facility financing mechanisms on earth system 
governance? Fourth, who uses arguments about global environmental change 
to address concerns with the governance of the global economic system and to 
what ends and with what effects? Fifth, how have consumers and employees, 
through decisions on what to buy and with whom to work, successfully con-
tributed to reducing impacts of their economic activities on the earth system? 
When, and how, have they been also able to coordinate individual decisions 
into collective actions?

Research questions: Adaptiveness

Globalization is central to transformation and resilience of social-ecolog-
ical systems (Young et al. 2006). Connectedness as exemplified by interna-
tional trade, can have both amplifying and dampening effects on adaptiveness. 
Timeliness is a key theme in governing adaptiveness with different actors 
benefiting from speed or delay. A common debate, for example, is on how 
much to invest in adaptation against future environmental changes or risks 
and on the appropriate balance between present and future costs and benefits. 
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Waiting to reform only until after a serious crisis has unfolded has been a typi-
cal response (Andrews 2006), but could be catastrophic way to respond to 
abrupt changes in the earth system (Steffen et al. 2004, Schellnhuber et 
al. 2006). Uncertainty is important to decision-making: farmers in Australia, 
for instance, adjust investments in response to both climatic (for example 
drought) and larger-scale economic uncertainties (Marangos and Williams 
2005). The global economic system is both dynamic and ‘monumental’; thus, it 
carries forward with it constraints on environmental responses to the impacts 
and vulnerabilities it creates.

This suggests the following questions for the Earth System Governance 
Project: First, what are the consequences of differences in speed at which 
institutional and other policy changes in the global economic system un-
fold relative to the speed by which environmental governance initiatives are 
launched and refined? Second, how does the regulation of capital markets 
influence the underlying drivers of large-scale environmental changes, and 
what are the prospects of re-directing these towards improving long-term 
adaptive capacities of vulnerable peoples and places? Third, who has financed 
adaptiveness? Fourth, does international trade improve adaptiveness, or does 
it undermine it?

Research questions: Accountability and legitimacy

The ability to monitor and sanction is critical to learning and improve-
ment. In international trade, environmental governance matters both along 
chains and in particular places. Rees (2006) and Princen et al. (2002) have ar-
gued that distancing associated with long-distance trade, on balance, impedes 
critical feedbacks and learning. But attempts to grow food or produce other 
products in unsuitable places clearly also has important negative implica-
tions for sustainability; an argument for avoiding the ‘local trap’ (Purcell 
and Brown 2005, Born and Purcell 2006). Transferring authority and 
responsibility for management of natural resource and ecosystem services to 
the private sector has a mixed history. Neo-liberal policies in Latin America 
have had diverse outcomes for forests, water, agricultural land and fisheries 
(Liverman and Vilas 2006). China’s transition to a market economy and in-
tegration into the global economic system is being supported by a vast array of 
initiatives to protect the environment, but these policies are often un-folding 
in a context of limited transparency and accountability (Economy 2006, Shi 
and Zhang 2006, Gu et al. 2008).

Many formal institutional initiatives as well as activities organized by local 
communities, civil society and business are exploring, testing and challenging 
new models of accountability (Palmujoki 2006, Newell 2008). There is, for 
example, a vast literature comparing different approaches to managing com-
mon pool resources with a recognition that multilevel approaches are increas-
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ingly required for earth system challenges (Berkes 2002, Young 2002). Busi-
nesses now frequently promote themselves as adherents to corporate social 
responsibility or socially responsible investment. The literature on corporate 
social and environmental responsibility, for instance, explores the potential 
and limitations of transnational firms taking on roles in society beyond profit 
maximization (Detomasi 2002, Jones 2005, Jones et al. 2005, Morgera 
2006, Jones and Haigh 2007). But legitimacy is difficult to achieve without 
independent monitoring or some other form of public scrutiny (Maloni and 
Brown 2006).

Some of the questions about the global economic system relevant to the 
Earth System Governance Project include: First, how can corporate social and 
environmental responsibility promises, initiatives and routines be strength-
ened to include explicit references and responses to key earth system chal-
lenges? Second, to what extent has the introduction of international standards 
into global production networks improved environmental performance? How 
have such introductions been achieved and how are decisions now made to 
monitor and improve them? Third, what are the differences between a firm 
and its board being held accountable to shareholders and a government and 
its representatives being accountable to its citizens? And, what are the impli-
cations for governing the environmental impacts and vulnerability-inducing 
consequences of economic activity? Fourth, how (by what mechanisms) do 
policies and initiatives in the private, public or mixed sphere aimed at improv-
ing accountability of economic activities with respect to environmental and 
social outcomes gain and maintain legitimacy? Fifth, under what circum-
stances, and how, have quality assurance schemes, including but not restricted 
to certification and labelling, significantly reduced adverse environmental 
impacts of production-consumption activities? Sixth, when has privatization 
and pricing of natural resources and ecosystem services led to better manage-
ment and when has it resulted in worse outcomes relative to alternatives?

Research questions: Allocation and access

As states and peoples have sought and then engaged with the global eco-
nomic system, the increasing wealth of the societies they live in, accompanied 
by expansion of consumption activities, invariably also leads to greater exploi-
tation of natural resources (Rees 2006, York 2007). As these become scarce, 
questions of allocation increasingly arise which are often tangled up with 
process of economic, social and institutional development (Elster 1992). 
Questions about fairness of systems of allocation also arise with the respect 
to the environmental risks associated with economic activities (Redclift 
1997, Parks and Roberts 2006). Global environmental changes interact with 
economic aspects of globalization to redistribute benefits and risks as well as 
creating new vulnerabilities and adaptive capacities (O’Brien and Leichenko 
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2000, O’Brien and Leichenko 2003). Anti-globalization movements often 
target their critiques at the governance of the global economic system, claim-
ing dominance of decision-making by wealthy people and places. The World 
Trade Organization, the World Economic Forum, the World Bank and the 
International Monetary Fund are the most common targets. But the relation-
ships between international financial institutions and state agencies receive 
a lot less public scrutiny than they deserve (Thomas 2007). Rights-based ap-
proaches are often advocated to counter the impacts of emerging markets on 
poor and disadvantaged groups. At the same time there are others who believe 
that market-based instruments can create the right sort of incentives for bet-
ter natural resource management (Jenkins et al. 2004), reward efforts and 
practices and thus help stimulate the innovation and lifestyle changes needed 
to alleviate poverty.

This suggests the following more detailed research questions: What are 
the implications of international trade agreements for initiatives taken as part 
of fair trade movements? Does main-streaming fair trade work? Or does it 
lead to capture and redirection? Is fair trade better for the environment? Who 
benefits most and who least from the introduction of environmental stan-
dards, certification procedures and labelling schemes? When are environmen-
tal improvements an outcome and when are they not? What have been the 
experiences with efforts to introduce payments for ecosystem services from 
landscapes (or watersheds) in terms of financial incentives, environmental and 
social outcomes?
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Introduction

A research programme on earth system governance requires a particular 
research practice. For example, it needs to adopt a holistic analytical perspective 
that synthesizes a mosaic of local, national, regional and global political processes. 
While the traditional study of environmental policy has long been devoted to 
cross-national comparisons, this is even more important for the study of earth 
system governance. This applies for example to the relations between the aca-
demic fields of development studies and African, Asian and Latin American area 
studies, on the one hand, and traditional environmental policy research that has 
focused on the rich countries in the North, on the other. Likewise, a research 
programme on earth system governance requires a global approach to the orga-
nization of research. The study of earth system governance encompasses all the 
world’s regions and must be internationally organized to make use of local knowl-
edge, values and insights. Diversity within the research community together with 
strong networking is a prerequisite for studying earth system governance. The 
globalization of problems can be countered only by the globalization of research.

Research on earth system governance has also to cope with normative un-
certainty. We do not know what governance systems and governance outcomes 
future generations want. This calls for particular forms of participatory research 
and assessment that integrate lay-experts in academic research programmes. 
Stakeholder dialogues or citizens juries are key elements in the larger effort of un-
derstanding and strengthening earth system governance. Added to this all comes 
the general problem that all science is context-bound in the person of the scientist. 
When it comes to earth system governance, this contextual embeddedness of the 
researcher relates to both time and (cultural) space. Regarding time, we need to 
develop and ‘test’ today, with the knowledge of today, governance systems that will 
help to achieve a safe human-nature co-evolution over the course of the cen-
tury. Regarding space, the cultural-normative embeddedness of social scientists 
requires new forms of diversity-management in global science in the form that is 
supported today in many global environmental assessment institutions. All this 
makes earth system governance one of the most challenging, but thus also one of 
the most exciting research objects in the social sciences.

Consequently, a Science Plan to provide guidance for an international research 
programme that is expected to last for a decade at least, cannot be only about 
science. It must also be about the structure of the scientific collaboration, of the 
exchange of hypotheses, data, methods, and findings, and about the continuous 
improvement and evolution of the research programme. This chapter thus dis-
cusses the practical aspects of this research programme: the governance and insti-
tutionalization of the study of governance and institutions. Scientific cooperation 
in larger international research programmes knows many models, and there are 
no two international research programmes that are identical in their governance.
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The Earth System Governance Project will have a governance structure that 
combines elements from traditional core projects of the IHDP with new ideas on 
crosscutting collaboration and on motivating and steering research on a world-
wide scale.

The Earth System Governance Project as an IHDP Core Activity

First, the Earth System Governance Project will have the basic structure and 
facilities of major scientific research programmes: First of all, this Science Plan 
lays down the basic research programme in terms of concepts, theories, research 
questions, methods, and cases. In addition, the Project is supported by an interna-
tional project office with an executive officer and limited administrative staff. This 
project office provides a communication focal point, attends and organizes meet-
ings, oversees the website, and reports, synthesizes and communicates findings, 
among other important functions. At present, the international project office, and 
its executive officer, is co-located with the international headquarters of IHDP in 
Bonn, Germany. However, other solutions are conceivable if specific institutions 
and countries are willing to host (parts of) the support system for the project. 
Moreover, a scientific steering committee has been appointed by IHDP according 
to the usual procedures of the programme. The Earth System Governance Project 
has also elaborated a procedure for the initiation and endorsement of research 
projects that fall under the science plan. Finally, the Project will soon provide 
for an extensive communication network including a professional newsletter, a 
website, an e-mail list, and a series of workshops and outreach activities. More 
information is available on the Project’s website (www.earthsystemgover-
nance.org).

The Earth System Governance Project as a Crosscutting Activity

Second, the Earth System Governance Project attempts in its research activi-
ties to cut across the entire Earth System Science Partnership community. Most 
IHDP projects, as well as the ESSP joint projects, address questions of governance 
and institutions. Many projects have been consulted in the drafting process of this 
Science Plan, and the Science Plan itself seeks to strengthen the knowledge base 
on governance issues in the other global change research programmes. Practically, 
the Earth System Governance Project has addressed this need to collaborate with, 
and to cut across, other global change programmes through extensive consulta-
tions with these projects, and by inviting leading representatives of other projects 
to the drafting process of this Science Plan: from the IHDP core project Global 
Environmental Change and Human Security (Ken Conca), from the ESSP joint 
project Global Environmental Change and Food Systems (Diana Liverman), from 
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the ESSP joint Global Water System Project (Joyeeta Gupta), as well as from the 
programme Global Change System for Analysis, Research and Training (Joyeeta 
Gupta).

The Earth System Governance Project as a Community of Practice

Third, the Earth System Governance Project will engage in a number of 
decentralized, partially virtual activities. For example, a part of the implementa-
tion of the Science Plan will be a series of focused mid-size conferences over the 
next years, with events in different continents. These conferences on earth system 
governance will have a clearly defined theme—for example one analytical prob-
lem, such as ‘architecture’—that is formulated in a way that different academic 
disciplines and discourse communities as well as different geographic regions 
can be attracted. The conferences will build on open calls and intensive double-
blind peer review that guarantees high-quality content, and be rather small in size 
with around 150 paper presentations to allow for a high level of interaction and 
exchange. The conference series will thus give the science plan a stronger impetus 
and assist in creating a larger research community on earth system governance.

In addition, for all its activities the Earth System Governance Project will need 
to rely on a large network that reflects the interdisciplinary, international, and 
multi-scale challenge that lies ahead. To the end, the Project will spend substantial 
resources on building a network and implement a project design that is as open as 
possible. A number of categories of affiliation and association are available for the 
implementation phase of the project:

(1) Associate Faculty Members, a highly select group of not more than 100 col-
leagues worldwide who provide regular guidance and fresh insights into the pro-
ject implementation and will take the lead in developing research on the analytical 
problems and flagship activities outlined in this Science Plan; 

(2) Senior Fellows and Fellows, who seek to link their own research projects 
with the broader themes and questions advanced by the Science Plan of the Earth 
System Governance Project, participate in the various events and networks of the 
project and serve as regular authors, co-authors, reviewers and critics of the proj-
ect outputs; here, some financial support will be solicited for doctoral students or 
early postdoctoral researchers;

(3) Research Centres and Affiliated Projects, which will support the implemen-
tation of (parts of) the Earth System Governance Science Plan, for example by 
committing to sharing responsibility for the analysis of one particular analytical 
problem or one particular flagship activity; and

(4) Practitioners’ Affiliates, who will advise the Project on the political, practi-
cal aspects of its mission and who will review its research outputs accordingly.
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List of Abbreviations

ABSSS	 Agent-Based Social Systems Sciences
CGIAR	 Consultative Group on International Agricultural Research
ESSP	 Earth System Science Partnership
FAO	 United Nations Food and Agriculture Organization
GCP	 Global Carbon Project
GECAFS	 Global Environmental Change and Food Systems
GIS	 Geographic Information Systems
GWSP	 Global Water System Project
IDGEC 	 Institutional Dimensions of Global Environmental Change
IHDP	 International Human Dimensions Programme on Global Envi-

ronmental Change
ILO	 United Nations International Labour Organization
IPCC	 Intergovernmental Panel on Climate Change
QCA	 Qualitative Comparative Analysis
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