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Framing the Environment
Sharachchandra Lele, Eduardo S. Brondizio, 

John Byrne, Georgina M. Mace, and Joan Martinez-Alier

Background

Among the many societal problems thrown up during a tumultuous twentieth 
century, it would be fair to say that “environmental problems” have been sa-
lient, and this salience has only grown as we entered the twenty-fi rst century. 
Pockets of local pollution that popped up in the 1950s and 1960s, such as DDT, 
which led to thinning egg shells or methylmercury poisoning of fi sh and people 
in Minamata, Japan, were the harbingers of the larger and more dispersed crisis 
to follow—a crisis that has encompassed all aspects of human and nonhuman 
life, from deforestation and soil erosion to groundwater depletion and river 
basin closure in many river basins, from urban air pollution in Los Angeles to 
acid rain in Germany, and from dam-related displacement in China or India 
to Chernobyl- and Fukushima-type nuclear disasters. Cutting across all these 
locations, climate change, induced primarily by the burning of fossil fuels, is 
considered to be the “mother of all environmental problems,” not for its own 
sake, but for the way it introduces stress and uncertainties into this already 
precarious socioenvironmental situation.

Concern about these problems, popularly labeled as “environmentalism,”1 
has triggered a large body of research and activism. If one uses the presence 
of terms such as “environment” or “sustainability” in the media or the large 
number of environmental pronouncements, policies, laws, agreements, and 
programs enacted at the local, national, and international levels since the 1970s 
as indicators, one would think that environmental concerns have been main-
streamed. Indeed, some successes are incontrovertible (e.g., the elimination of 
lead in gasoline or the phasing out of ozone-reducing chlorofl uorocarbons). 
But systemic change is a far cry, and ideas about pathways forward are sharply 
divisive. We still get the sense that society is hurtling at an ever faster pace 

1 Although all “-isms” have an activist or ideological connotation, we simply mean here any 
research or action that recognizes some biophysical limits to and linkages between human ac-
tions and well-being in the broadest possible sense.
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toward a world depleted of biodiversity, wracked by cataclysmic climate 
change, and facing a wide array of regional environmental crises due to novel 
hazards, resource scarcity, pollution, and an ever more “risk society.”

What are the obstacles to making progress? Certainly a large part of the 
problem lies outside the spheres of environmental research or activism—in 
the deeply ingrained individual affi nity to enjoy the fruits of the Industrial 
Revolution and its aftermath, while externalizing its downside onto future gen-
erations, the Global South, or nonhuman living beings. The problem is also 
embedded in the societal structures that facilitate these unjust, unsustainable, 
and arguably regressive forms of “development,” “well-being,” or the ideals 
of modernity disseminated since World War II.2 Now there are even efforts to 
begin resource exploitation in the deep sea and to explore possibilities on other 
planets or asteroids, so insatiable is the human demand for scarce resources. 
Environmentalism poses a fundamental challenge to these ideas of develop-
ment as well as the methods by which we try to achieve it. Thus it is not sur-
prising that it engenders signifi cant, if not virulent, opposition.

Tensions and misunderstandings among environmentalists also contribute 
to limiting progress on the ground. Some key examples are:

• biological conservation versus rights of indigenous communities (or 
“tigers versus tribals” as it is referred to in India) (Seminar 2005),

• climate sustainability versus climate equity positions (Dubash 2009),
• confl icts over mega-dam projects that pit nature-as-resource versus 

nature-as-life perspectives (Whitehead 2007).

Mirroring these confl icts in the activist world are bitter academic debates 
over the instrumental values of ecosystem services and the intrinsic value of 
biodiversity, over economic models of climate mitigation or the treatment of 
uncertainty in climate change mitigation policies, and over the role of popula-
tion growth versus global consumption in tropical deforestation (Lambin et al. 
2001) or environmental degradation, more generally. The inte nse and almost 
never-ending debate over whether “sustainable development” is a reasonable 
characterization of societal goals or a sellout to the status quo is a refl ection of 
these tensions (Colby 1989; Lele 1991, 2013).

Within environmental thinking and research, these tensions originate from 
the different ways in which environmental problems are “framed.” These 
problem framings differ on at least two dimensions: the values they prioritize 
and the explanatory theories they use, and therefore on the futures they en-
vision. First, environmental research, like all applied research, is necessarily 
laden with values (Lele and Norgaard 1996; Jones et al. 1999). Environmental 

2 To give just one example, it is well known that “conventional economic accounting is false: 
it forgets the physical and biological aspects of the economy, it forgets the value of unpaid 
domestic and voluntary work, and it does not really measure the welfare and happiness of the 
population” (Martinez-Alier 2008). Yet, decision makers continue to use gross domestic prod-
uct as the fi rst measure of a country’s health.
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 Framing the Environment 3

changes—whether in biodiversity, river fl ows, or forest cover—become “prob-
lems” only because some group of people in society cares about them. In other 
words, environmental change is simply a process: it is human interests and 
values that attribute negative or positive “value” to such change. Similarly, any 
goals that are set, such as sustainable development, as well as the criteria and 
indicators that will be used to measure progress toward them, are value-laden. 
The values that are included or prioritized determine which environmental 
processes are seen as problems, in what sense and context, and shape the solu-
tions. When values are not shared widely or are not inclusive enough, the value 
framing becomes a major arena of debate and contestation, often hampering 
the achievement of what may ultimately be a common good.

Second, socioenvironmental research and action require an understanding 
of why human beings act in ways that lead to environmental degradation (in 
whatever sense of the term). Our understanding of social (and socioenviron-
mental) systems, however, is incomplete and, in spite of signifi cant efforts, 
fragmented. The social sciences offer multiple, but often mutually incompat-
ible perspectives, theories, and explanations for environmental change. More 
often than not, research on environmental problems appears to have been ap-
propriated by academic communities in ways that reinforces epistemological 
territories as if suffi cient in themselves to explain these complex problems 
(Brondizio et al. 2016). So we have environmental economics, environmental 
anthropology, cultural ecology, human ecology, environmental sociology, po-
litical ecology, environmental values, and environmental ethics, all of which 
contribute to advance understanding of such issues, but often limit the con-
struction of an integrated understanding of environmental problems.

Objectives of the Forum

To move beyond the current fragmentation of ideas and approaches, environmen-
tal research and thinking require a multidimensional framing that transcends the 
divides between different ways of valuing the environment and understanding 
its condition. To achieve this requires a self-refl ective exploration of how we, as 
researchers, study and mobilize evidence about environmental problems. This 
exploration was the unifying goal behind this Ernst Strüngmann Forum, which 
aimed (a) to understand how different framings of environmental problems are 
driven by differences in normative and theoretical positions and (b) to explore 
ways in which more inclusive framings might enable more societally relevant 
and impactful research and more concerted action/practice. Researchers from 
across the world gathered in Frankfurt, Germany, to discuss and debate these 
propositions in four sectoral or thematic areas:

• forests and other high-diversity ecosystems,
• urban environments,
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• energy and climate change, and
• water.

This book is the outcome of those discussions.
In this introductory chapter, we outline the concept of framing, which was 

central to our deliberations at the Forum, and discuss in some detail two di-
mensions of framing environmental problems: the normative and the descrip-
tive. The normative ideas of sustainability, diversity, and justice are central 
themes in the environmental discourse, and we provide an overview of the 
ways in which they have evolved as well as the nuances and linkages that 
have emerged. The descriptive (and analytical) dimensions of framing (i.e., the 
multiple perspectives on explaining and then proposing solutions to environ-
mental problems) are then summarized in brief. A more tangible engagement 
with these and other dimensions of the framing of environmental problems 
emerges in the subsequent chapters, which are organized along the four themes 
mentioned above. These chapters are introduced in the penultimate section, 
followed by a summary of the key insights from the Forum.

Framing

In a highly cited article, Robert Entman (1993:52) provided a succinct defi ni-
tion of framing:

[t]o frame is to select some aspects of a perceived reality and make them more 
salient in a communicating text, in such a way as to promote a particular prob-
lem defi nition, causal interpretation, moral evaluation, and/or treatment rec-
ommendation for the item described. Typically frames diagnose, evaluate, and 
prescribe...

The example he gives to illustrate this concept is quite pithy:

An example is the “cold war” frame…[that] highlighted certain foreign events—
say, civil wars [in third world countries]—as problems, identifi ed their source 
(communist rebels), offered moral judgments (atheistic aggression), and com-
mended particular solutions (U.S. support for the other side).

Cognitive scientists point out that all thinking and talking involves using 
structures—consciously or unconsciously—that provide meaning and predict 
relationships (Lakoff 2010). They also invoke specifi c emotions, and often 
simplistic stereotypes. A single word (e.g., whales, forests) that is closely as-
sociated with a frame can trigger a set of emotions and ideas, including ste-
reotypes. From an activist perspective, therefore, the question is not whether 
framing can be avoided, but rather whose frame is activated in the brains of the 
public (Lakoff 2010). In political communication, the “selection” that Entman 
refers to can be very deliberate and even manipulative, as certain causes or 
outcomes may be blocked out and others emphasized so as to garner support 
for particular (often narrow) policies or actions.
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 Framing the Environment 5

In academia or research, frames emerge less deliberately and are deployed 
less manipulatively, being more the product of internal “sense making” (Fiss 
and Hirsch 2005; Oughton and Bracken 2009); that is, ways of structuring a 
complex real-world situation so that one can understand and grapple with it. 
Using Entman’s defi nition and applying it to environmental research, we see 
that framing an environmental problem happens by

• identifying a phenomenon (e.g., say tropical deforestation),
• evaluating it, implicitly or explicitly; that is, indicating why it is a prob-

lem in a societal sense3 (e.g., because it results in loss of biodiversity, 
which is the heritage of humankind),

• identifying possible causes (e.g., expansion of cattle ranching), and
• eventually offering solutions (e.g., promoting agroforestry as an 

alternative).
Given, however, that the task of research is actually to uncover these links (in 
this case, between deforestation and biodiversity loss, between cattle ranching 
and deforestation, or between different solutions and their impact on cattle 
ranching and forests), one might be tempted to assume that research does not 
involve framing, or at least that it is accompanied with a certain amount of 
refl exivity—an awareness that one is using a particular frame that both val-
ues, bounds, and simplifi es a problem in particular ways. Many researchers 
consider “objectivity” to be a necessary feature of the scientifi c method. Yet 
while subjectivity can be minimized, the infl uence of the researcher cannot be 
completely removed and “frameless” research is impossible.4

Additionally, all applied research relates to societal goals and is thus nec-
essarily value loaded. All research also involves making choices about scale 
and scope, variables to include, the functional form of their interaction, and 
method of data collection and analyses (Lele and Norgaard 2005). Disciplines 
and subdisciplines crystallize these practices into spaces where most of these 
choices about what to study and how to study it are taken for granted, leav-
ing a narrow but comfortable space within which conventional research then 
continues (Oughton and Bracken 2009). In doing so, choices about problem 
scope and framing may be rendered less visible or, alternatively, self-evident, 
making refl ection and questioning diffi cult (Spangenberg 2011). To the extent 
that some subdisciplines have emerged that take an explicitly normative label, 
such as conservation biology (Soule 1985) or sustainability science (Kates et 
al. 2001), there appears to be some willingness to make the normative concerns 
explicit. This is a step forward, but, as we discuss below, these framings may 
still not include other environmental concerns.

3 That is, a problem as something societally undesirable rather than a problem as a puzzle (as in 
a mathematical problem).

4 The widespread use of the drivers-pressures-state-impact-response (DPSIR) frame for envi-
ronmental problems, for example, has been shown to implicitly favor some discursive posi-
tions over others (Svarstad et al. 2008).
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Our attempt is not to suggest that these choices, and therefore frames, can 
be done away with. We would, however, like to see an increased awareness 
of them and, if possible, greater inclusiveness in framing socioenvironmental 
research. As a fi rst step, it would be worth exploring the central ideas or central 
tendencies in such research when it comes to both the normative and the de-
scriptive dimensions of environmental problem framing. These are, of course, 
not the only dimensions involved in framing an environmental problem: fram-
ing also involves important choices about epistemology, methods, handling 
of uncertainty, and so on (Leach et al. 2010). Neither are the normative and 
descriptive, or these other dimensions, entirely separable. Nevertheless, for 
brevity, we have focused on these two main dimensions.

Why Care about the Environment?

Environmentalism does not have a single origin, either historical or geographi-
cal (Guha 2000; Guha and Martinez-Alier 1997). Not surprisingly, therefore, 
it also does not have a unitary value framework. Indeed it may be more ap-
propriate to talk of environmentalisms. If DDT and methylmercury were of 
concern because of the threat they posed to animal and human health, the con-
cerns about charismatic species such as whales, pandas, or tigers have different 
ethical bases, and the destruction of marine fi sheries due to overfi shing or the 
vulnerability of the urban poor to environmental events are of concern from 
yet other perspectives. What constitutes the underlying values or ethical or 
moral arguments in such cases has been the subject matter of much discussion 
in popular and academic writing (Dietz et al. 2005).

From our reading of the discourse, the dominant sets of values underpinning 
environmentalist positions appear to fall into three broad categories: sustain-
ability, justice, and diversity.5 These are broad labels, each subsuming a range 
of concepts and terms. Both this “subsuming” as well as individual terms are 
highly contested. Taken together, however, they appear to capture most en-
vironmental concerns in one way or another and, at the same time, there is 
enough difference to make the categories worthwhile:

• Sustainability: Having originated from a specifi c meaning in forestry 
that dates back to the eighteenth century, this term has now become a 
catch-all phrase (Dixon and Fallon 1989) to the point where it is used 
to denote any form of pro-environment behavior (Thiele 2013). It is 
useful, however, to consider its original usage: maintaining something 
over time. Overfi shing today will make fi sh unavailable tomorrow, and 
thus sustainability in the context of fi sheries has intuitive appeal, as 
does sustainability in forest management. The major question has been 
whether the intertemporal trajectory can and should be in the form of 
something resembling an equilibrium or, given a highly dynamic and 

5  This matches the three environmentalisms identifi ed by Guha and Martinez-Alier (1997).
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changing world, in the form of a system bouncing back from shock 
and stress; that is, resilience (Leach et al. 2010). For some analysts, 
resilience is a more robust concept than sustainability, especially since 
it can also incorporate growth and not just stability. Both sustain-
ability and resilience may, in turn, depend on adaptability, whereby a 
function is maintained in some way despite changing circumstances. 
Nevertheless, the concern driving the search for sustainability/resil-
ience/adaptability is clearly an intertemporal one: wanting to have to-
morrow (by and large) that which you have today. Depending on the 
time horizon of concern, this can be a rather selfi sh concern (for one’s 
own future) or one that is more altruistic (concern for future genera-
tions). Diffi cult moral issues can arise in choosing between a known 
need of people that exist today and a potentially greater (but unknow-
able) need for future people who have not yet been born.

• Justice, equity, fairness, and related concepts have a longer intellectual 
history than sustainability. They may be invoked in “purely” social con-
texts, such as the injustice of racial discrimination, but even here there 
are links to material processes, such as when such racial discrimination 
deprives some persons from access to land or water or resources essen-
tial for life and livelihood (Mohai et al. 2009). Injustice may also be the 
direct outcome of environmental actions, whether it is the release of pol-
lutants into a river that affects downstream water users or the pumping 
of groundwater by some that deprives others of that resource.6 Often, 
the social and biophysical dimensions are overlaid: people suffering air 
pollution in U.S. cities have often been people of color, and people dis-
placed by dams have often been marginalized ethnic groups (Bullard 
and Johnson 2000). The ideas of justice, equity, and fairness as applied 
in environmental justice are, however, complex and multifaceted, even 
as the latter continues to expand globally as an approach to socioenvi-
ronmental issues (Agyeman et al. 2016). Distributional justice focuses 
on outcomes, whereas procedural justice and recognition justice address 
ways in which decisions are taken and who is involved (Schlosberg 
2009). In the environmental context, justice has also been expanded to 
include intergenerational justice (Weiss 1990), thereby overlapping with 
the concern for sustainability, and fairness to nonhuman species, thereby 
overlapping with the concern for biodiversity.

• Diversity: The concept of biodiversity currently captures the core of 
naturalists’ concerns for the environment, subsuming earlier formula-
tions such as wilderness or wildlife (but see Soule and Noss 1998). Here 

6  “Biophysical injustice” could be a term to distinguish injustice caused purely by the environ-
mental location of the pollutee vis-à-vis the polluter from “environmental injustice,” which is 
currently used to refer to situations where these locations are the outcome of the social disad-
vantage of the pollutee, such as the siting of polluting industries in poor African-American or 
Latino neighborhoods in U.S. cities.
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the goal is to maintain the variety of life on Earth, which in common 
parlance is usually translated to the local and global number of spe-
cies. While this measure continues to be the main focus, it has also be-
come clear that diversity is also necessary above and below the species 
level. For example, genetic diversity within species can buffer species 
from environmental changes and adds to the variety of valued attri-
butes and functions. Above the level of species, ecosystems differ in 
composition of species, functions, and attributes. The Convention on 
Biological Diversity, adopted in 1992, recognizes these three levels 
(genes, species, and ecosystems) explicitly and is framed in terms of 
the connection between this diversity and the material and nonmaterial 
values that societies derive from the environment. This also represents 
a subtle shift in the discourse from biodiversity as the ultimate goal, to 
biodiversity as the provider of multiple goals (Chan et al. 2016; Mace 
2014). Simultaneously, diversity has been formulated in more social 
terms—diversity of languages, ethnicities, knowledge systems and on-
tologies, and institutions or more generally cultural diversity—and this 
is seen as good in itself (UNESCO 2002). In addition, there is agro-
biodiversity—the diversity of crops and livestock—at the biocultural 
interface (Maffi  and Woodley 2012). We believe that these three forms 
of diversity—biodiversity, cultural diversity and agrobiodiversity—are 
mutually reinforcing, and so the idea of biocultural diversity has found 
policy support. While this has allowed indigenous and local communi-
ties to reclaim rights to land and resources, and to repair historical social 
injustices, it has also created homogeneous expectations that local cul-
tures are the guarantors and the producers of biological diversity, often 
disregarding their marginal social and economic conditions (Kohler and 
Brondizio 2017) and thus important justice dimensions of diversity.

The above provides only a cursory overview of the depth and breadth of 
thinking and debate in each of these dimensions of environmental concern. 
Taken together, we believe that these three overarching concepts capture most, 
if not all, of the reasons why environmentalists care about the environment. 
Although there is some conceptual or operational overlap7 between these con-
cerns, it is, however, clear that they are still quite distinct: championing one 
does not ensure progress on the other. In fact, there can be trade-offs: creat-
ing pristine “wilderness” areas will defi nitely impinge on the livelihoods of 
forest-dwelling communities; an exclusive focus on reductions in greenhouse 
gas emissions will impose unfair burdens or constraints on those who have 

7 Conceptually, for example, when sustainability is articulated as a form of equity. Operation-
ally, for example, when it is argued that lesser disparity in sharing a resource is more likely to 
ensure collective action that is required to prevent resource degradation. Or when it is claimed 
that conserving the tiger will also sustain the fl ow of rivers for downstream water users, be-
cause tiger conservation requires forest conservation.
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 Framing the Environment 9

been least responsible for climate change (Brondizio and Le Tourneau 2016). 
Since an inclusive or “cross-cultural” environmental ethic (as espoused by 
Guha 1997) is rare, tensions and fragmentation along the dimensions described 
above are common within the environmental movement, and are mirrored or 
refracted in environmental research in complex ways.8

Central Tendencies in Explanatory Theories

Environmentally damaging behavior, as viewed from these different lenses, 
can also be explained variously, ranging from theories that focus on political 
and economic processes to those concerned with various dimensions of human 
behavior. These theories, embraced by different social science subdisciplines, 
vary in scope, scale, and level of analysis, types of causality, and level of de-
terminism (VanWey et al. 2005). They invoke, inter alia, individual agency 
and societal structures, sociocultural and environmental determinants, values 
and attitudes, population and consumption, technological change, and insti-
tutional arrangements (see, e.g., Robbins et al. 2011; Moran and Brondizio 
2013). It would be impossible to do justice to these theories in the course of 
this chapter, but it would be fair to say that one of the major divides concerns 
structural versus agency-based explanations. Structural explanations privilege 
processes and conditions that drive and constrain individual actors, whereas 
agency-based explanations assume that individual actors have enough freedom 
to be considered as the drivers of change. In an environmental context, these 
divergent perspectives are exemplifi ed by political ecology and neoclassical 
environmental economics, respectively. This and other divides, such as dif-
ferences in language and terminology and different notions of evidence, con-
stitute signifi cant barriers to building more comprehensive explanations for 
environmental problems (e.g., Lele et al. 2002).

During the past two decades, however, conceptual and analytical “frame-
works” (as opposed to theories) have emerged as metatheoretical tools aimed 
at uniting “pieces of a puzzle” and serving as vehicles for collaboration around 
complex and cross-scale socioenvironmental problems (e.g., Ostrom 2009). 
Such frameworks provide a common structure and language to support the 
analysis of a given phenomenon and/or problem. They identify relationships 
and directionality between components of a phenomenon without necessarily 
imposing a predefi ned causality between them. These frameworks can be or-
ganized at different levels of generality, from showing broad components and 
relationships that underlie a phenomenon (e.g., land use and cover change) to 
describing more specifi c processes (e.g., land-use intensifi cation). Productive 

8 Tensions are not restricted to defi ning the “environmental goal.” Sustainability and equity con-
cern the temporal and spatial distribution of “human well-being,” which is itself a value-laden 
concept. Making trade-offs between different goals requires additional choices about which 
process should be used to resolve these tensions. Thus, differences among environmentalists 
exist on these dimensions as well.
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collaborations have emerged through the deployment of such frameworks 
(Binder et al. 2013) and, in the best cases, they have brought theories into the 
conversation rather than into false competition.

This is not to say that fundamental tensions have been resolved. However, 
the potential contribution of different theoretical tools to different problems at 
different scales is slowly being recognized. For instance, world system theory 
may best explain the unequal impacts of expanding extractive commodities, 
whereas collective action theory may explain the way people can overcome a 
commons dilemma. As the chapters that follow illustrate, there is increasing rec-
ognition that socioenvironmental problems are multidimensional, political, and 
value-laden; they are shaped by context and scale, and are subject to multiple 
framings. In other words, more than disputing the value of specifi c theories for 
their own sake, the focus needs to be on acknowledging the limitations of these 
theories, fi nding how they interrelate, and whether there are possible leverag-
ing points of complementarity.9 As such, we seem to be progressively moving 
toward subjecting multiple theories to a problem, rather than multiple problems 
to one theory or theoretical orientation. It is noticeable that the chapters con-
verge in highlighting the importance of how a given social-environmental issue 
is “problematized,” rather than starting with the selection of particular theories 
or specifi c conceptual frameworks. In other words, the authors ask what do we 
learn, who gains, and who loses when different theoretical, epistemological, 
and/or sociopolitical perspectives are used to address socioenvironmental prob-
lems. This is an important step toward bridging justice, diversity, and sustain-
ability framings of environmentalism.

Overview of Chapters

As mentioned, four thematic areas were chosen to focus discussion at the 
Forum. Each section contains chapters that provide background to the theme 
as well as a synthesis of the discussions that took place during the Forum. Here 
we wish to highlight key aspects of these chapters.

Forests and Other High-Biodiversity Areas

The term forests today invokes ideas of naturalness, biodiversity, and various 
other environmental benefi ts with which high biodiversity areas are generally 
associated—ideas that drive conservation action. But what is it that we are 
trying to conserve, and is conservation even the best way to describe the goal? 
Speaking squarely to this question, Kent Redford and Georgina Mace (Chapter 
2) focus on traditional biodiversity conservation and describe some recent 
debates in international conservation organizations and among academic 

9 For instance, political ecologists are asking how collaborations with commons or resilience 
theorists might be possible (Turner 2014, 2016).
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conservation biologists. Despite the apparent simplicity of the idea that biodi-
versity conservation represents a concern to maintain the overall diversity of 
life on Earth, there are many different perspectives on what this means, how to 
measure it, at what scale, and using which kinds of values. Some of the most 
profound differences have arisen around the assumed or desired relationships 
between people and other species, how important these relationships are com-
pared to purely biological or physical measures of diversity, and whose values 
are being prioritized. While long-running, these debates show little sign of 
convergence, and new issues are now emerging, such as debates about mon-
etary valuation, new technologies such as genetic modifi cation, and national 
versus international rights and responsibilities.

In Chapter 3, Peter Minang addresses the conceptual linkages between val-
ues and incentives in the context of forests, specifi cally focusing on three types 
of values: assigned, relational, and held values. Using the framing of ecosystem 
services and, in particular the payments for ecosystem services and reducing 
emissions from deforestation and degradation schemes, he shows how these 
different values interact in complex ways, affecting behaviors and choices as 
well as the outcomes of such schemes. Minang highlights especially the non-
alignment of fi nancial/economic and local/cultural values. Understanding the 
value-incentive relationship is shown to be important to avoid unanticipated 
and often perverse outcomes of apparently well-intentioned plans and policies. 
This requires sound knowledge of the context and may need to include mul-
tiple incentives or mixtures of incentives.

In the synthesis chapter, Leticia Merino-Pérez et al. analyze the diversity 
dimension of environmentalism. Although they use forests as a starting point, 
their discourse could apply to many other systems (e.g., coral reefs or tropi-
cal freshwater lakes), where the variety of species is a defi ning feature and 
diversity is valued in its own right. These areas are the traditional domain of 
conservation biology. The large, international conservation organizations have 
focused much of their work here, as these areas represent hotspots of both di-
versity and threat; substantial projects have been funded over many years, with 
some very successful and well-known outcomes. However, these areas are also 
where tensions between conservation and local people’s rights have become 
increasingly evident, and where issues of justice and equity have grown over 
time at local and national scales. Merino-Pérez et al. review a suite of conser-
vation initiatives across a range of geographic and political contexts, covering 
a variety of different values and objectives. The case studies presented high-
light the wide diversity of values that underpin different framings of outcomes 
for forest systems, as well as the disparate governance mechanisms that are 
in place. Increasing attention has been directed to involving a wider range of 
stakeholders, especially local and indigenous communities, in the face of the 
evidence that some early conservation successes have stalled or will founder. 
The sustainability of many of these initiatives is also variable, especially as 
novel pressures and threats are encountered that were not originally anticipated 
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when the initiatives were developed. Some novel pressures derive from global 
forces, such as climate change, international security, and migration, while 
others have to do with local factors such as land tenure and rights. All are af-
fected by changing values over time, and new ways of working with or priori-
tizing different groups and their interests are needed. Often, these issues were 
not considered when the initiatives were initially planned and implemented, 
and in many cases, the project managers and governing institutions are not well 
set up to deal with them.

Urban Environments

Conventionally, urban environmental problems have been considered synony-
mous with air or water pollution and their associated challenges. The two back-
ground papers in this section, however, highlight other kinds of issues and, in 
the process, demonstrate how broad “environmental” framings can be.

In Chapter 5, Amita Baviskar presents an eloquent account of how social 
position and political-economic power infl uence the framing of urban environ-
mental problems and priorities in unequal urban spaces in India. Through the 
lens of two neighbors—an upper middle-class family living in a comfortable 
high-rise apartment and their housemaid whose family occupies a shack next 
door—Baviskar shows how economic and sociopolitical power structures can 
defi ne what is considered an environmental problem, and thus a priority, in 
complex and fast-changing urban areas. Drastically different lived experiences 
coexist next to each other. Deplorable sanitation conditions coexist with luxu-
ry, as much as manicured green spaces coexist with garbage dumps. This story 
of conviviality and distance, inequality and interdependence encapsulates the 
reality of cities across the Global South. It also addresses the way urban en-
vironmentalisms can be mobilized to the interest of different social groups, 
without necessarily addressing its contradictions and discrepancies.

Nancy Grimm and Seth Schindler (Chapter 6) use a social-ecological-
technological system framing (SETS) to discuss the nature of cities as well 
as the nature in cities. They provide an instrumental approach to examine the 
potential integration of “green” and “gray” infrastructures as solutions to ur-
ban environmental problems. In doing so, they pinpoint the need to address 
defi ciencies in urban services (e.g., sanitation), which particularly affect the 
Global South. Specifi cally, this is found in many fast-growing urban areas in 
Latin America, Africa, and Asia, where the absence of basic services and envi-
ronmental degradation disproportionately burdens the urban poor. Grimm and 
Schindler provide an excellent overview of trends and patterns in global urban-
ization, raising questions about the social and environmental implications of 
highly concentrated settlements which, on the one hand, draw resources from 
vast areas around the globe and yet, on the other, represent the most vulnerable 
spaces to global environmental change. In approaching urban environments 
from the perspective of SETS, their aim is to avoid separating “nature” in 
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urban spaces from built infrastructure. An urban SETS represents an ecosys-
tem where nature, built infrastructure, and social conditions are coproduced by 
humans and nonhumans, biophysical endowments and the built environment. 
In making a case for the interdependence of the social, ecological, and tech-
nological components in urban spaces, they call for new approaches to urban 
design and planning in cities of the Global North and South.

In synthesizing the discussions, Xuemei Bai and colleagues provide in 
Chapter 7 a comprehensive review of multiple approaches to urban environ-
mentalisms. They highlight how different types of concerns—from those re-
lated to species diversity to ecosystem services to the distant environmental 
impacts of cities—have infl uenced different types of framings and problem 
defi nitions. To examine these connections, the authors review fi ve prominent 
framings applied to urban environmental issues and explore their relation-
ship to persisting dualisms mobilized in such discussions: urban–rural, Global 
North versus Global South, brown–green agendas, and private versus common 
property rights. The fi ve framings reviewed are (a) cities as SETS, (b) urban 
metabolism, (c) complex urban environments, (d) environmental justice, and 
(e) cities as solutions. Bai et al. show that urban environmental issues cannot 
be considered without attention to their regional and global connections. They 
issue a call for collaboration in the development of integrated conceptual fram-
ings and new analytical tools for reimagining urban futures. They make a case 
for the role of diverse urban constituents in bringing about desirable changes. 
Finally, recognizing that sustainable, diverse, and just urban futures require 
transformative change, they highlight the challenges associated with promot-
ing plural environmental framings.

Energy and Climate Change

Since 1820, dramatic increases in per capita energy use have been matched 
by an eightfold increase in per capita income and a corresponding eightfold 
increase in per capita CO2 emissions, the principal greenhouse gas responsible 
for climate change. While energy use, economic growth, and climate change 
are causally related, it is also true that their interrelationship has so far yielded 
socially unequal results. Different framings of the energy–climate problem 
emphasize different normative dimensions: unequal access to energy, long-
term unsustainability of the global economy, threats to biodiversity under run-
away climate change, or highly unequal impacts of even the current climatic 
changes. Analytically, the discourse is often polarized in terms of top-down 
governance versus bottom-up voluntarism and economic instruments versus 
more radical measures.

The two background chapters by Patrick Bond (Chapter 8) and Manfred 
Fischedick et al. (Chapter 9) take the Paris 2015 climate agreement as a start-
ing point. Both chapters note that the governance “architecture” post-Paris 
seems fragmented and lacking vigorous enforcement mechanisms, but they 
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offer different insights into how this may be triggering a rethinking of environ-
mentalism in the energy–climate arena. Bond traces the positions taken by four 
individual South African environmentalists and a larger set of environmental 
organizations that have all been highly critical of the inadequate progress in 
international climate negotiations, but disagree over the implications of the 
Paris accord. At the heart of the divergence are different perspectives on the 
role of markets and of technology. The reformist approach accepts that change 
can only be incremental and achieved through market instruments and tech-
nological fi xes. The radical approach rejects market-based solutions, such as 
cap-and-trade, and looks for stronger controls on corporate pollution comple-
mented by local action. Bond suggests that a middle ground can, however, 
be found in concepts such as natural capital accounting, which uses some of 
the language of economics without going further down the path of complete 
monetization. Instead of treating capitalism as inevitable or just rejecting capi-
talism, Bond argues for an ecosocialist approach that uses multiple levels of 
mobilization and situates science to engage constructively with the challenge 
of reorganizing production and distribution.

For Fischedick et al. (Chapter 9), the recent emergence of “polycentric” 
social action has created more ambitious policy commitments than the earlier 
Kyoto Protocol structure, which had modest and weakly enforceable targets. 
The aspirations of decentralized or “bottom-up” efforts such as “100% renew-
able energy cities” and “carbon-free” mobility planning are collectively far 
surpassing the models championed by international treaties. Moreover, these 
efforts do not primarily rely on market mechanisms for their implementation. 
Instead, they use local and regional planning vehicles and civil society cam-
paigns to contest carbon-intensive development and to mobilize communities 
to adopt much deeper energy conservation actions and accelerate renewable 
energy adoption more quickly than past national and international efforts. 
Indeed, these community-scale approaches deliver “governance by diffusion”: 
multiple strategies are pursued and with each iteration a nonlinear process of 
action and innovation ensues. Finally, explicit inclusion of “climate justice” 
demands has been shown in the polycentric policy architecture to be crucial to 
obtaining diverse stakeholder support.

With this background, the synthesis chapter by Sun-Jin Yun et al. (Chapter 
10) offers a detailed typology of framings of the energy–climate debate. This 
typology is presented as a means to distinguish clearly the aims, assumptions, 
and values of participants in the debate. The authors encourage an under-
standing of the confl icts between the framings as the basis upon which so-
cial change, or its hindrance, can be expected. They draw specifi c attention to 
the increasingly problematic status of market-based arguments and policies. 
Having been unable to realize suffi cient political support to produce meaning-
ful change after 20 years of the use of these arguments in international climate 
negotiations, and given their muted incorporation of climate justice concerns, 
Yun et al. suggest that participants in the debate are now focusing more intently 
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on what are identifi ed as analysis-focused framings and postmarket economy 
framings. Regarding the former, groups such as the Intergovernmental Panel 
on Climate Change could prepare justice-based transformation pathway analy-
ses and climate life-cycle studies, while nongovernmental organizations could 
engage in critical policy analyses and action research to support the search for 
transformative change.

Postmarket economy framings are seen as focusing our attention on ef-
forts that engage in political action rather than market-based policies to se-
cure change. Examples are the efforts by a partnership of local government, 
citizen organizations, research groups, and advocacy movements in Seoul 
(South Korea) to reduce energy demand suffi ciently to justify closure of coal 
and nuclear power plants; and a campaign to identify “unburnable fossil fuel 
reserves” as a means to require a shift toward sustainable energy options. The 
idea is to build political and economic support for “starving” the carbon energy 
regime by social means. Yun et al. recognize that transformative change is not, 
currently, favored by most political and economic leaders. The secession of 
the United States from the Paris Agreement stands as the most obvious exam-
ple. Still, understanding framings and their confl icts, and looking for bridging 
concepts, is essential to addressing our mounting energy–climate conundrum, 
whether in the sphere of research or action.

Water

Water is as essential to human life and livelihood as energy. The particular 
characteristics of water—its mobility, bulkiness, cyclical nature, non-substi-
tutability, and multiple uses (Savenije 2002)—make it one of the most con-
tentious environmental issues. The academic literature on water is replete 
with instances where a disconnect results from alternative framings. Margreet 
Zwarteveen et al. (Chapter 11) explore one such disconnect: the differences in 
ways of knowing (modern versus traditional), in knowledge itself (universal 
versus particular), in the means of decision making (expert versus democratic), 
and the linkages that connect these issues to solving water problems. Taking 
a social constructivist position, the authors examine the water accounting ap-
proach (or frame) and argue that it is the product of layering (and mixing) 
particular values (e.g., effi ciency or productivity) with certain readings of the 
waterscape (e.g., remote-sensing data interpreted in particular ways) to pro-
duce detailed explanations and policy recommendations (e.g., promoting drip 
irrigation in agriculture). They argue that while the water accounting approach 
is not “wrong,” it is incomplete (because it misses out on other reasons for 
overuse), is insensitive to other concerns (such as equity), and often inaccu-
rate (as remote sensing is plagued with inaccuracies that are only revealed by 
extensive ground-based work) (e.g., Heller et al. 2012). In addition, it can get 
easily aligned with a particular set of powerful actors that focus exclusively on 
technical and economic effi ciency. In response, they call for toning down the 
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ambitions and claims made by proponents of water accounting and combining 
it with other ways of understanding the values embedded in and the drivers of 
water use.

In the synthesis chapter (Chapter 12), Amber Wutich et al. engage in an 
in-depth discussion of how water questions are framed in different ways. 
Examining a range of frames common in the literature (e.g., integrated wa-
ter resource management, water as a common-pool resource, the hydrosocial 
cycle), they describe the intellectual history of each frame, the values it empha-
sizes, the explanations it favors, and the assumptions it makes in the process. 
Further, they highlight points of overlap and tension between these different 
frames and outline some innovative ways to create more inclusive frames. They 
also ask whether more “inclusive” frames are always possible and/or desirable, 
and discuss the challenges and constraints connected with such inclusive fram-
ing. More integrated and inclusive framing of research may not emerge from 
academia but may need to be demanded by socioenvironmental movements.

Concluding Remarks

This Forum was convened with the idea of understanding the “internal” bar-
riers to progress in environmentalism; that is, differences in the way that 
people concerned with environmental problems, particularly environmental 
researchers, think about these problems. Participants used the concept of prob-
lem “framing” as a tool to explore these differences in an effort to examine 
the potential for expanding the problem frames and the resulting challenges. 
To ground these explorations, we used the context of four sectors or thematic 
areas, each of which has a fairly distinct literature and set of environmental 
debates. Admittedly, much of the learning is individual, indirect, and hard to 
capture in words. A few common threads, however, did emerge that are worth 
summarizing in brief.

First, there is no question that different researchers bring very different 
perspectives to environmental problems: the normative dimension (why it is 
a “problem”) and descriptive dimension (why the problem “occurs”) are in-
tertwined in complex ways, which makes mutual intelligibility and dialogue 
very challenging. Among academics, however, differences extend beyond the 
normative and descriptive dimensions into differences over method, over what 
constitutes evidence, or questions of “knowability” of the world. Among activ-
ists, differences may also be driven by strategic choices in a particular context.

Second, any discussion on sustainability, equity, and diversity is incomplete 
without a consideration of the fourth dimension—human well-being itself—
that is sought to be sustained over time or distributed equally within society 
or modifi ed to include the presence of wilderness or nature in it. To cast envi-
ronmentalism as sustainability-ism or environmental justice-ism or diversity 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Framing the Environment 17

conservation-ism is to limit the idea. What is really needed is to rethink what 
constitutes societal well-being and how we might achieve it.

Third, the concept of “framing” does help unpack implicit normative and 
descriptive positions that are being taken in the analysis of an environmental 
problem, but such unpacking requires patience, refl exivity, and openness. Even 
then, there may be no easy “bridges” between different framings, because of 
the strongly intertwined nature of concerns, assumptions, methods, and so on. 
Some of the thematic groups concluded that the best case scenario might be 
increased self-awareness, or at least a partial integration of a few elements to 
increase understanding. There was also the perception that explicitly front-
paging all values may sometimes reduce the chances of making an impact 
on the ground, because all stakeholders may not immediately be amenable to 
explicitly multidimensional approaches.

Fourth, academic structures, and the incentives or disincentives they create, 
generally reinforce centrifugal tendencies, aiding the mutual un-intelligibility 
of perspectives. Over the past decade or so, several attempts have been made 
to create space for a “different” science, such as a “sustainability science,” or 
inclusive frameworks, such as the social-ecological systems framework. Much 
will depend, however, on how the structures and incentives within academia 
are changed to support such centripetal or integrative efforts.

Fifth, it seems likely that the push for integration will come from the cru-
cible of action, and so the test of “adequacy” of integration will come from 
praxis. However, this requires refl ective praxis, because community mobiliza-
tion or resistance can be as limiting as dry intellectualism. In that context, the 
“bridging” across academics, practitioners, and activists seems as crucial as 
the bridges within academia.

Finally, it is clear that much of the “bridging” happens internally in unknow-
able ways: the process, in a sense, is the outcome. Multiple, continuous, and 
more diverse forums of this kind will enable more cross-disciplinary and cross-
perspective dialogue within the environmental research community as well as 
between researchers, practitioners, and activists. This is necessary to bring 
about a better, more self-refl ective understanding of environmentalism(s).
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Conserving and Contesting 
Biodiversity in the Homogocene

Kent H. Redford and Georgina M. Mace

Abstract

Discussions of environmentalism frequently become considerations of biodiversity and 
its conservation. Arguably, the defi ning feature of our planet is the extent and diversity 
of life on Earth, and there is increasing recognition that in addition to representing a 
loss of culturally valued elements, the ongoing loss of the diversity of life will prejudice 
human development in a multitude of ways. However, the framing of the problem, the 
approaches to defi ning and achieving change, and even the very defi nition of the term 
“biodiversity” are vague and malleable. One consequence is that the conservation of 
life on Earth is often at odds with other environmental and economic growth priorities, 
and this can be further confounded by different values among different stakeholders. 
This chapter reviews the background to conserving and contesting biodiversity espe-
cially from the perspective of conservation and with reference to high-diversity areas 
such as tropical forests.

Introduction

Over the last centuries, and accelerating since World War II, there has been 
a simplifi cation of human and natural systems in the pursuit of productivity 
and effi ciency for human use and consumption. Such global activities have 
resulted in erosion of site-specifi c biological diversity, agrobiodiversity, lin-
guistic diversity, and cultural diversity, earning the current century its name as 
the “Homogocene” (Rosenzweig 2001). Local diversity of all these types has 
largely been eroded due to overlapping causes—the global spread, intensifi ca-
tion, and homogenization of industry, agriculture, and culture (Redford and 
Brosius 2006). This chapter uses the framing of “homogenization” as it is a 
powerful result of loss of diversity of all types.

In this essay, we focus on the biological component of diversity and argue 
that although biodiversity is thought of as a single thing, the term has mul-
tiple meanings which differ in technical and value-based ways. In the broader 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



24 K. H. Redford and G. M. Mace 

context of this volume, considering the different ways in which environmen-
tal problems are “framed” around different underlying values and explanatory 
theories, biodiversity considerations have a central role.

Biological diversity, or biodiversity in all its forms, is being eroded by eco-
nomic and cultural globalization, extinction, and non-native species. Being 
lost everywhere are unique and locally distinctive assemblages of species and 
their ecological interactions. Globally, most dimensions of biodiversity are de-
creasing, and there are many who believe that humanity has caused the sixth 
great extinction (Ceballos et al. 2015). This term has, over the last few decades, 
become the rallying cry for many people and organizations.

Many have called for greater support for local, national, and global efforts to 
conserve biodiversity, such as may be achieved through the Intergovernmental 
Science–Policy Platform on Biodiversity and Ecosystem Services (IPBES). 
This broad-based support is often predicated on the understanding that biodi-
versity is something good, and its conservation is therefore desired. In a col-
loquial fashion, biodiversity is favored in opposition to such clear hallmarks of 
modern human impact: shopping malls, urban sprawl, vast monocultures, oil 
palm plantations, and ocean life overexploitation. Biodiversity is often thought 
of more for what it is not—the human-dominated world—rather than for what 
it is—a bricolage. Often undefi ned, but commonly extolled, biodiversity has 
become something easy to love and yet hard for which to be held accountable.

 “High-diversity” areas, such as tropical forests or coral reefs, provide a 
particularly good focus from which to examine some core conservation ide-
als about richness, intactness, native-ness, wildness, and endemism, and how 
these ideals have played out with local versus international interventions. The 
values people hold for such places vary among different actors (e.g., conser-
vation NGOs, international aid donors, local communities) and over time. 
Understanding and reconciling these differences is a crucial step in avoiding 
further homogenization of cultural, agricultural, and biological diversity.

We begin with a review of defi nitions and uses of the terms biodiversity 
and conservation, principally from the framework of natural science and con-
servation NGOs. We highlight some major areas where there are differences 
in understanding, interpretation, and underlying values, and how these affect 
attempts to conserve life on Earth. We believe that to rethink or rebuild envi-
ronmentalism, it is essential to consider not only justice, sustainability, and 
diversity, but also to look carefully at the underlying biological diversity that 
has powered a signifi cant part of human progress.

Defi ning Biodiversity

Biodiversity has replaced nature as the object of interest for the conserva-
tion community with tens of millions of dollars spent to conserve it, organi-
zations founded to save it, and global conventions put into place to regulate 
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its management. In many conservation discussions, the term “biodiversity” is 
taken for granted; the assumption is made that when using it, everyone is talk-
ing about the same thing. Yet, biodiversity is a fairly new term and is often not 
defi ned in the same way by different people, or not defi ned at all.

Norse (1990) summarized the early history of the term, locating its roots 
in the late 1950s in the work of Hutchinson and MacArthur (this account is 
summarized and updated from Sanderson and Redford 1997 as well as Takacs 
1996; see these references for a full list of citations). In the 1970s, the richness 
of species was called “natural diversity” by The Nature Conservancy while 
others described “genetic diversity.” In 1980, Thomas Lovejoy used the term 
“biological diversity” without defi ning it, and the 1980 Annual Report of the 
U.S. Council on Environmental Quality also used a defi nition of biological 
diversity that included the concepts of genetic diversity and species richness.

Despite the lack of a specifi c defi nition, the term was picked up by the 
U.S. Government, which convened a “Strategy Conference on Biological 
Diversity,” and in 1983 it became the goal of legislation passed by the U.S. 
Congress. By the mid-1980s, the fi rst full defi nitions of the term were pub-
lished by Burley (1984) and Norse et al. (1986). In 1988, E. O. Wilson edited 
the book Biodiversity based on a U.S. National Academy of Sciences meeting 
entitled “The National Forum on BioDiversity.” This meeting focused on the 
value of biodiversity with talks from development experts, economists, and 
ethicists joining natural scientists in outlining what became known as the bio-
diversity crisis (Wilson 1988).

Article 2 from the Convention on Biological Diversity1 provides a formal 
defi nition:

“Biological diversity” means the variability among living organisms from all 
sources including, inter alia, terrestrial, marine, and other aquatic ecosystems, 
and the ecological complexes of which they are part; this includes diversity with-
in species, between species and of ecosystems. 

Biological diversity is usually interpreted as occurring at three major levels 
(Redford and Richter 1999)—genes, species, and ecosystems—though some 
practitioners include populations, communities, ecosystems, and biomes as 
well. The specifi c ways of measuring biodiversity vary by different practitio-
ners (see Mace 2014a) but often include the following: 

• Diversity of the genetic component refers to the variability within a 
species, as measured by the variation in genes within a particular spe-
cies, subspecies, or population.

• Diversity of the species component refers to the variety of living species 
and their component populations at the local, regional, or global scale.

• Diversity of the ecosystem component refers to a group of diverse or-
ganisms, guilds, and patch types occurring in the same environment or 

1  https://www.cbd.int/convention/articles/default.shtml?a=cbd-02 (accessed April 24, 2017).
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area, and strongly interacting through trophic, spatial biotic, and abi-
otic relationships.

In practice, any effort at biodiversity measurement faces enormous problems 
due to gaps and biases in the information available. Probably less than 10% 
of all the species on Earth have been described and named, and those that are 
known are strongly biased toward vertebrates, terrestrial, and temperate areas. 
Different disciplines favor different measures of biodiversity. Ecologists tend 
to think about biodiversity in terms of the forms and functions of organisms in 
a place, especially in a community or an ecosystem, because it is the structur-
ing of varieties in space and time that leads to functions and dynamics that they 
seek to understand. Similarly, evolutionary biologists think about the dynam-
ics, but with an increasing focus on the historical or inherited variation, and 
therefore the genetic and phylogenetic attributes. Conservation biologists are 
sometimes concerned with function and process, but often also with preserva-
tion of species or genetic diversity, seeking effi cient and achievable solutions 
to the allocation of limited resources. For nature conservationists and wildlife 
managers, biodiversity often simply means the maintenance of wild habitats 
and species (Mace 2014b). In other disciplines, the concept of biodiversity 
often lacks the notion of diversity; for example, in economics, biodiversity 
is generally understood simply to mean species, natural resources, or forests 
(Kontoleon et al. 2007). Many people use the term biodiversity in one of two 
ways: either as a general word to refer to “all life on Earth” or as a measure of 
the number of species—species richness.

The ecosystem component of biodiversity has received signifi cantly less 
attention and the genetic component hardly any at all. The focus on diversity 
within defi ned areas (such as hotspots) has also been a persistent theme despite 
the commonly held view that it is global biodiversity that is being discussed.

It is in the high-diversity areas of the world, especially those undergoing 
rapid economic development, where the lack of a common understanding of 
the multiple roles of biodiversity most often becomes an obstacle to planning 
and policy implementation. Here we consider the framing of the issue of bio-
diversity conservation from both the perspective of conservation science and 
conservation practice.

Conservation Science and the Measurement of Biodiversity

The measurement of diversity in ecological communities has a long and rich 
history in ecological and evolutionary science that is rather weakly linked 
to the conservation and policy activities described above. A suite of metrics 
has been developed for summarizing different dimensions of variability, over 
space and time, and across different hierarchical levels in the classifi cation 
of species and of ecosystems. There are several monographs dedicated to 
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biodiversity measurement in theory and in practice (Gaston 1996; Magurran 
2004). Recognizing the diffi culty that this lack of standardization poses for 
policy making, there has been a recent effort to identify a set of “essential 
biodiversity variables”; these are intended to constitute a more manageable set 
of metrics for policy makers, yet they represent the most important patterns in 
a range of policy-relevant contexts (Pereira et al. 2013). However, even this 
essential set contains six classes of metrics and over 25 categories of measure-
ment (Brummitt et al. 2016). Without doubt, this complexity is an obstacle to 
the establishment of goals and targets, but it is also important to recognize that 
there is no single simple measure of biodiversity, especially given the very 
wide range of values, purposes, and contexts to which science and policy may 
be applied.

The ecological science metrics focus strongly on species richness as well 
as abundance. Abundance is important because many ecological processes are 
more affected by biomass than by diversity alone (Diaz et al. 2007). These 
measures vary over time and space, and recent reviews have focused on pat-
terns of change in local diversity over time, changes in local diversity across 
the landscape, and combinations of these (McGill et al. 2015; Newbold et al. 
2015), as well as changes to global diversity (Ceballos et al. 2015; Dirzo et al. 
2014). These studies show how local (or small-scale) biodiversity change may 
be very different in both extent and nature from global (or large-scale) biodi-
versity change. Local diversity loss is variable but often smaller than global 
diversity loss, because local losses may be at least partially compensated for by 
non-native species migrating in, and generalist, wide-ranging species replac-
ing local specialists. In some cases, this effect actually leads to no loss locally 
or perhaps even small increases (Sax and Gaines 2003). This may result in sub-
stantial changes to local ecological communities that may not be represented 
by metrics that count species but ignore species identity. These compositional 
changes driven by land-use change and intensifi cation may be very profound 
(Newbold et al. 2015) and may have important consequences locally as well 
as globally, especially considering the potential consequences for ecological 
functions.

In practice, metrics used for biodiversity assessment in conservation do 
include other attributes of species. Especially important here is the state of 
the species assemblage in an area relative to some reference state, often pre-
disturbance by industrialized humans. Measures of intactness (lack of distur-
bance), native-ness (species native to the area), and endemism (species that are 
only found in the local area) are thus all commonly prioritized in conservation 
planning. Levels of extinction risk are often important modifi ers, especially in 
plans for protection and restoration with priority given to species closer to a 
risk of extinction.

In recent decades, with rapid improvements in the availability of both spe-
cies and landscape occurrence data as well as remote-sensed observations and 
the analytical capability of Geographical Information System (GIS) tools (Jetz 
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et al. 2012), there has been a proliferation of analyses of priority places and 
systems that consider ecological processes and patterns (Pressey et al. 2007) 
as well as future changes. However, whether these large-scale approaches 
embrace the full suite of locally and functionally relevant biodiversity compo-
nents is unclear. In addition, though little recognized, GIS is not an entirely ob-
jective technology. Its use can entail signifi cant assumptions about biodiversity 
distribution, in general, and human modifi ed systems, in particular (Putz and 
Redford 2009). Local human needs and wants may be at odds with global or 
regional perspectives, and the biodiversity relevance for development is often 
contested, especially with respect to use and values.

Biodiversity and Conservation Values and Approaches

Biodiversity is often glossed as “the variety and variability of life”—a broad 
defi nition that makes the term of relevance to a very wide range of stakeholders. 

Agricultural scientists and others concerned about the loss of crop and 
livestock breeds became advocates for biodiversity as well as the importance 
of agrobiodiversity (Jackson et al. 2007). Ethnobiologists working with agri-
culturalists growing traditional landraces joined the biodiversity bandwagon 
(Nazarea 2006), as did pharmaceutical companies prospecting for new drugs 
in wild species. Zoos, seeking new support for their traditional breeding of 
endangered species, joined indigenous and traditional peoples who positioned 
themselves as keepers of biodiversity. 

When the possibility of a global treaty began to be discussed, all these and 
more interest groups lobbied to have their interests included. An early (1991) 
draft of the Convention on Biological Diversity (CBD) refl ected this range of 
interests, as contained in the statement:

Human cultural diversity could also be considered part of biodiversity.…Cultural 
diversity is manifested by diversity in languages, religious beliefs, land manage-
ment practices, art, music, social structure, crop selection, diet, and any number 
of other attributes of human society.

Though not kept in the fi nal text, this plethora of interests and interest groups 
remains an important legacy of the original enthusiasm for the broad nature 
of the concept and the lack of an operational defi nition. When working within 
the international political system, it has proved impossible to resist the inclu-
sion of the positions of divergent stakeholders—a fact that continues to make 
biodiversity diffi cult to measure.

Early support for the newly emerging term of biodiversity came from a wide 
range of stakeholders, but most infl uential were a handful of U.S. and British 
academics and conservationists, in particular E. O. Wilson, Peter Raven, 
Norman Myers, and Thomas Lovejoy. What these people had in common was 
a deep affi nity for species. Led by Wilson and Raven, taxonomists themselves, 
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and united by a common love of tropical forests and deep concern about their 
destruction, biodiversity rapidly became cast as the number of species in an 
area—for which tropical forests were particularly notable. Myers took these 
interpretations and built the concept of conservation “hotspots” where global 
attention should be focused. Promulgated by Conservation International and 
funded by the MacArthur Foundation and Global Environment Facility, the 
hotspots approach became a global movement, infl uencing billions of dollars 
in spending toward “biodiversity hotspots” which were really areas of high, 
and threatened, species richness. By focusing attention on hotspots, one promi-
nent goal for conservation became to reduce the rate of species extinction. 

Hotspots were not, however, adopted by most other conservation organi-
zations because of different underlying values. All priority-setting exercises 
are based on values, and the value-based nature of priority setting is impor-
tant to tease out because it explains differences between organizational priori-
ties, such as the difference between the ecoregional approach and the hotspot 
approach (Redford et al. 2003). Values underlying hotspots include (a) pre-
venting extinction as the highest priority conservation action and (b) the total 
number of species saved is more important than what those species are. On the 
other hand, the ecoregional approach is based on the value of representation: it 
is important to preserve biodiversity within its natural distribution everywhere 
it occurs, from the tundra, to savannas, to tropical forest. 

Such differing value positions have been combined with a lack of clear 
agreement on the role of human activity and diverse knowledge types in creat-
ing and/or maintaining biodiversity. Diverging views about what biodiversity 
is most important is refl ected in the use of the concept of biocultural diversity 
within the new (2012) IPBES. Biocultural diversity refers to human cultural 
diversity linked to biological diversity through use, tradition, or practice. This 
includes forest types resulting from long-term human practices, traditional 
grazing practices, crop varieties intercrossing with wild relatives, and rota-
tional agriculture. IPBES parties (countries) working together have developed 
a conceptual framing of the linkages between people and nature which re-
fl ect a wider set of knowledge and value systems than earlier efforts, such 
as the Millennium Assessment, which were more straightforward products of 
Western scientifi c methods and approaches (Diaz et al. 2015). As such, we are 
set to see implementation of global biodiversity conservation that returns to the 
earlier interpretation of biodiversity as including human activities.

Part of the legacy of this pattern of inclusiveness from the 1990s to the pres-
ent day, and one little discussed, is the plethora of values represented by all 
those declaring their interest in biodiversity (Pascual et al. 2017). Unlike other 
international environment issues such as climate change or desertifi cation, the 
precise objects of interest and targets for action in biodiversity conservation 
are broad and vague. Different values are embraced, often implicitly, and in-
creasingly explicitly. Values are defi ned as trans-situational goals that serve 
as guiding principles in the life of a person or group (Schwartz 2011) and are 
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used to contrast the foundational goals of groups involved in an issue, clarify 
the basis of confl ict among stakeholders, and more generally provide for the 
understanding and prediction of human behavior (Manfredo et al. 2016). As 
such, the global conservation community does not necessarily have the same 
values as local conservation groups, indigenous people, national development 
offi cials, international aid donors, or multinational businesses. Yet given the 
vague ways in which biodiversity is used, these different groups can all seem 
to be in harmony with one another’s values with no apparent trade-offs. It is 
only when specifi c actions are proposed that the veneer of biodiversity as all 
things to all people is torn, refl ecting the need to have stakeholder values laid 
out early in all negotiating arenas and to consider the existence of trade-offs 
and the need to negotiate them explicitly. Biodiversity is seen by many as a 
subject whose study is pursued by scientists working in universities or conser-
vation NGOs with tools like remote sensing, habitat modeling, radio tracking, 
and priority setting. As scientists, most of this group of stakeholders is not ex-
plicit about the values that underpin their work, often denying that their work is 
value-based, seeming to believe in the positivist view that science is objective 
and value free. 

Yet, conservation biology is “inescapably normative” (Barry and Oelsch-
laeger 1996), and values are an important part of its study. There are other 
types of values that underpin work on biodiversity including social, economic, 
and cultural values. Decisions and positions that are argued on the basis of 
evidence may often be in disagreement due to lack of acknowledgment of di-
vergent values. 

The Focus of Conservation

Though often used to modify biodiversity, the word conservation has a much 
longer and more complicated history than biodiversity itself. To some, conser-
vation is equivalent to preservation—keeping away from human exploitation. 
To others, conservation is equivalent to sustainable use—“conserving” the re-
source. Mace (2014b) outlined four framings of modal positions on conserva-
tion since the 1960s:

1. Nature for itself with an emphasis on species, wilderness, and pro-
tected areas

2. Nature despite people with an emphasis on extinction, threats and 
threatened species, habitat loss, pollution, and overexploitation 

3. Nature for people with its emphasis on ecosystems, ecosystem ap-
proaches, ecosystem services, and economic values

4. People and nature with its emphasis on environmental change, resil-
ience, adaptability, and socioecological systems

These four framings are not exclusive; they intertwine and overlap with some 
manifestations of each framing found at all times. Through time, the tension 
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between biocentric values and anthropocentric values has been woven into the 
fabric of conservation, surfacing at times and submerging at others. 

In previous decades, the single strongest axis of tension in the biodiver-
sity community was between preservation and use. The preservation camp has 
driven the world’s focus on protected areas and has turned into the world’s 
largest coordinated single land-use effort and been a critical tool in conser-
vation’s tool chest. The coverage of protected areas globally has increased, 
especially over the last decade, and is arguably the single greatest success of 
the conservation movement. Yet, the focus of the protected-area community is 
on how detrimental human activities have been to biodiversity with a simple 
response to ameliorate these activities: separate key biodiversity from use and 
change detrimental use patterns. The call for more protected areas persists and 
reached its apogee in E. O. Wilson’s quixotic recent call for half of the Earth’s 
lands and seas to be set aside as protected (Wilson 2016).

A very different view comes from those who view biodiversity as essential 
for sustainable use and the betterment of human kind. For example:

• The CBD states that “biodiversity is the basis of agriculture.”2 
• The United Nations Environment Programme (UNEP) states that “bio-

diversity provides the basis for ecosystems and the services they pro-
vide, upon which all people fundamentally depend” (UNEP 2007). 

• The United States Agency for International Development states that 
“conserving the diversity of life on Earth is fundamental to human 
well-being.”3 

In all of these examples, biodiversity is assigned worth in that it helps hu-
mans—the anthropocentric value. Following this view, one approach is to es-
timate the total economic value of ecosystems with biodiversity intact to those 
that have been converted or otherwise simplifi ed for agriculture or industrial 
use (Balmford et al. 2002; Costanza et al. 2014). This approach has been ap-
plied globally, nationally, and locally and generally leads to the conclusion that 
unconverted areas can have high total economic values but that crucially these 
values lie outside standard market mechanisms and so cannot be realized under 
current market-based economic systems. This market failure of public goods 
and services is pervasive, and a key reason why market mechanisms cannot 
deliver successful conservation, at least in the absence of effective regulation.

The tension most evident in the last several years in the United States has 
been (once again) between biocentric and anthropocentric approaches, with 
the self-styled “new conservation” advocates maintaining that a sharp turn 
toward human-centric conservation is essential because biocentric conserva-
tion has failed (Hunter et al. 2014). This distinction is much less clear in the 
European context, though there are rising calls for re-wilding in Europe—a 

2  https://www.cbd.int/ibd/2008/basis (accessed April 24, 2017).
3  https://www.usaid.gov/biodiversity (accessed April 24, 2017).
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marked biocentric approach. As is clear from this brief overview, there is no 
such thing as a single approach to “conservation”; practitioners display diver-
gent and overlapping sets of values and norms that change over time. 

Different Stakeholders Differentially Calculate the Effects 
of Direct and Indirect Human Action on Biodiversity

Most people would agree on the global trends showing losses in biodiversity—
as measured in all its components and attributes. However, different stakehold-
ers have different perspectives on this loss. To some, the clearing of a forest 
for an oil palm plantation is a triumph in regional development but to others it 
is the loss of prime habitat for orangutans and other tropical rainforest plants 
and animals. To illustrate this diversity, we briefl y describe how fi ve different 
stakeholder groups might think about biodiversity use and loss. Not all mem-
bers of each group will hold the same views, but we use a modal perspective 
to emphasize the differences between groups. There have also been fads in 
funding that have changed values and politics.

First, to those committed to biodiversity conservation, there are generally 
considered to be fi ve major threats to biodiversity:

1. Habitat loss and degradation
2. Introductions of invasive alien species
3. Overexploitation of natural resources
4. Pollution and diseases
5. Human-induced climate change

To conservationists, there are only downsides to most major human activ-
ity, as indicated by the losses of genetic variation, species, and ecosystems. 
Protected areas are the prime tool being deployed globally to minimize such 
losses (Ferraro and Pressey 2015). 

Large, global NGOs, like World Wildlife Fund, The Nature Conservancy, 
and BirdLife International, largely share a focus on certain groups of threat-
ened species and distinctive, diverse habitats. The values underpinning these 
organizations are largely overlapping and not necessarily the same, as local 
or national conservation organizations may have more of an emphasis on the 
needs of local populations (Redford et al. 2003). While there are a few clear 
areas of overlap in interests, such as wildlife tourism), there are more often con-
fl icting interests. In truth, there is signifi cant variation within the conservation 
community, partially because there is no single defi nition of “conservation,” 
with differences mostly arrayed around whether conservation is for the sake of 
biodiversity itself or for sustainable use by humans. 

Second, for indigenous or traditional groups there is a long cultural tradition 
of interaction between biodiversity and culture. Culturally embedded rules may 
govern the management of certain genetic resources, species, and ecosystems 
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that are important for subsistence or for sociocultural reasons. There is often 
no difference between use and conservation, and “biodiversity” can be defi ned 
as including human beings (Redford and Mansour 1996). Strong political posi-
tions have been taken by some of these groups and their advocates who claim 
that biodiversity is conserved, or in some cases even created, by such groups. 
Evidence assessing such claims is mixed, but the power of the argument has 
proved strategically effective. Recent work done under IPBES has reached a 
consensus framework that includes a wide variety of views (Diaz et al. 2015). 
Additionally, the establishment of protected areas by conservation advocates 
has in some cases displaced human communities and/or resource uses caus-
ing many to claim that protected areas are bad for indigenous and traditional 
peoples (cf. Hutton et al. 2005).

Many indigenous and traditional groups are experiencing strong pressure 
from externally driven forces focused on markets for species or converting 
native ecosystems to commercial plantations. Many have also been displaced 
from their lands. As a result, and despite the strong rhetoric referred to above, 
there have been alliances by such groups and conservationists to establish pro-
tected areas that serve to inhibit negative development and secure land rights 
(Redford and Painter 2006).

Third, national development offi cials responsible for increasing economic 
activity and decreasing poverty often view biodiversity as either a resource 
to be exploited through activities like lumbering and fi shing or converted to 
signifi cant use like agriculture and mining. There are oft-cited examples where 
biodiversity itself can be used for economic progress as in ecotourism, though 
this is often more vaunted than proven. 

Fourth, urban dwellers are often disconnected from the immediate natural 
world of biodiversity and conservation is not seen as relevant to their lives. Built 
infrastructure buffers them, decreasing interaction with, and often appreciation 
for, the natural world. However, there is a broadly increasing appreciation of 
the need for cities to be more active in ensuring supplies of fresh water that 
has caused a rise in connectivity between the city and the watershed on which 
it relies. In some cases this has resulted in cities paying to conserve water-
sheds. There is also growing interest in the public health benefi ts of urban 
green spaces. Urban biodiversity is becoming a focus for city planners that is 
often quite disconnected from biological and conservation objectives, and is 
infl uenced by green-ness, including green and blue infrastructures on roofs, 
walls, and in waterways.

Fifth, bilateral and multilateral aid for biodiversity from wealthy countries 
has varied according to country and current fashion. There have been large in-
vestments in programs that explicitly tied sustainable human development and 
conservation, and others that have been directed exclusively at protected areas, 
and yet others that funded human well-being programs with an expectation that 
they would generate biodiversity benefi ts. Though there is no single pattern, 
in general, this group of stakeholders views biodiversity through the lens of 
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human development, a position summed up in the March 2016 posting from 
the Center for International Forestry Research: How forests and trees contrib-
ute to the global development agenda.4 In sum, biodiversity conservation is not 
a single entity with a single constituency but a name for a broad set of beliefs, 
policies, and practices based on underlying values. When questioning a given 
conservation intervention or policy, key questions to answer early on include:

• What are the underlying values?
• How do these infl uence the desired purpose of biodiversity?
• Which components and attributes are of interest?
• Over what time period?
• At what scale (local, regional, global)?
• What loss will be tolerated and who will feel this loss?

Major Contemporary Tensions in Biodiversity Conservation

A set of issues in conservation and biodiversity is currently drawing signifi cant 
attention and funding. It is worth highlighting these issues because they serve 
as heuristics that help shed light on a set of tensions underlying the practice and 
illustrate many of the points made above. They may also become, or already 
are, part of the way biodiversity conservation is defi ned. Below we provide 
only sketches of the complicated issues, values, and science that underlie each 
of these pairings:

• Access and benefi t sharing: CBD is not only designed to conserve bio-
diversity but also to ensure access to and benefi ts from the use of biodi-
versity, particularly to local/indigenous peoples. These twin objectives 
sometimes work in concert with one another but at other times are in 
opposition. Their pairing in the Convention is further evidence of the 
social nature of conservation.

• Biocultural diversity: As discussed above, the practice of conserva-
tion sits uncomfortably astride the arguments about the role of human 
activity in creating biodiversity. Positions on this issue vary with the 
historical patterns of human use and the target component or attribute 
of biodiversity. For example, if genetic diversity of crops is the target, 
as is the case of the Potato Park in the Peruvian Andes, then ongoing 
human farming is necessary. Or if grassland biodiversity is the target 
in Southern Europe, then continued grazing by domestic species is also 
required. This differs from many settings where human activity must 
be restricted to maintain desired biodiversity, as is the case with Asian 
elephant conservation.

4 http://us7.campaign-archive2.com/?u=68cb62552ce24ab3c280248d7&id=14d18d74b6&e=9
30f0acdf2 (accessed April 24, 2017).
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• Biodiversity and poverty: One of the dominant forcible pairings in the 
last decade has been between biodiversity conservation and poverty 
alleviation (Roe et al. 2013). The complicated ways in which biodiver-
sity is defi ned and deployed are matched by the complications inherent 
in defi ning and measuring poverty. Despite this, major funders have 
created funding streams based on assumptions such as that poor people 
were mostly found where biodiversity conservation is a priority or that 
alleviating poverty would result in poverty alleviation. Neither of these 
has proven to be true across the board.

• Payment for ecosystem services: Another popular trend in the last de-
cade has been payment for ecosystem services, based on the assump-
tion that if properly priced in the marketplace, those goods and services 
of use to humans that were produced by “nature” could be conserved. 
The most common manifestation is in urban water funds where clean 
water from a neighboring watershed is ensured through payments to 
conserve vegetation in the watershed. Though working reasonably well 
for water, it is not clear if “natural” biodiversity is necessary for clean 
water, if the model applies to many other services, or if it works where 
there are no “services” at all.

• Urban nature: Recent work is showing that urban parks may play im-
portant roles in public and mental health for urban dwellers. Though 
some evidence shows that more diversity in these green spaces is bet-
ter, it is not clear that a handful of exotic trees and a monospecifi c 
sward of grass (aka lawn) might not serve equally well. So, although 
the results are promising for green space conservation, it may be less 
promising for biodiversity conservation.

• Synthetic biology: The rise of synthetic biology—the ability to engi-
neer genomes to cause organisms to produce goods and services for 
humans—is still in its early stages. These technologies offer the pos-
sibility of dramatically changing the relationship between humans and 
biodiversity since the genetic code itself can become domesticated for 
human purposes (Redford et al. 2013).

Conclusion

In 2001 Rosenzweig (attributing to Gordon Orians) laid out the concept of 
the Homogocene before the rise in popularity of a term that largely overwrote 
it, the Anthropocene (Rosenzweig 2001). Both terms describe Earth as it has 
become impacted by broadscale and pervasive human actions. The former 
term describes the result whereas the latter, the main actor. Agriculture, indus-
try, fi shing, hunting, urbanization, mining, commerce, and attendant climate 
change have combined to thrust humankind into the spotlight as the dominant 
ecological and evolutionary actor on our planet.
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The rise of nature conservation has been a response to the threat and loss 
of local diversity—biodiversity conservation is only its most recent manifesta-
tion. One of the reasons that biodiversity has met with such widespread and 
immediate use is that the term “nature” was no longer considered an acceptable 
target for conservation efforts, though in the last couple of years, through the 
work of IPBES, it is coming back into fashion (Diaz et al. 2015). The other 
term in widespread use, “wilderness,” had encountered strong opposition for 
its lack of relevance to more populated parts of the world and its tacitly an-
tihuman perspective. As a new term, biodiversity has no baggage and if left 
vaguely defi ned as “all life” could be all things to all people. Who could be 
against conserving all life?

But despite its pretensions to the contrary, biodiversity is not a term with a 
universally agreed-upon defi nition. Rather it is a value proposition: diversity 
is good and should be maintained. As such, the defi nition shifts like a skin 
over the underlying social values, and those stakeholders whose values are 
taken into consideration. Lack of appreciation for this living, value-based use 
of the term biodiversity underlies frustrated critiques like that of Maier (2012). 
Politics is the public contestation of values and in that regard, biodiversity 
conservation is politics  (Sanderson and Redford 1997).

Thinking of biodiversity conservation as inextricably linked to a living po-
litical discourse allows us to ask why it doesn’t include clean water, urban 
living, and soils; why there is virtually no attention to environmental justice 
in the biodiversity conservation world; and how, or whether, agriculture and 
culture should be included in biodiversity conservation efforts. The challenge 
is to acknowledge the worth of these other initiatives and to support those who 
champion their persistence, without diluting the vital job of ensuring the per-
sistence of the truly voiceless—the rest of life on Earth.

As such, important questions remain as to the operational defi nition of bio-
diversity and why it is viewed so separately from other human concerns such as 
clean water, urban living, climate, and soils. One explanation is that biodiver-
sity conservation projects are sometimes seen as a “nice-to-have” rather than 
as “essential-to-have,” as is the case with water and soils, for example. There 
are large, infl uential, and well-funded NGOs operating at national and global 
levels to secure conservation priorities and targets, to an extent unmatched by 
other environmental concerns. These two factors may often put biodiversity 
conservation at odds with other environmental issues in development projects. 
Instead of being central to them, biodiversity can become an awkward addition 
with contested and hard to estimate values. This is not a good outcome because 
there is plenty of evidence that securing local and global biodiversity, at least 
in some forms and confi gurations, is critical to sustainable development and 
underpins many of the other more straightforward environmental resources. 

The fl uid defi nition of biodiversity has also allowed a climate of “win-win” 
solutions where human uses are claimed to be achieved while simultaneously 
conserving biodiversity. Once such arena is payment for ecosystem services, 
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but careful examination (Howe et al. 2014; Sikor 2013) reveals that most de-
clared “win-wins” are in fact trade-offs with values held publically and often 
lost in exchange for privately held values.

While the values attached to biodiversity and its conservation are more di-
verse than these other environmental priorities, many of the issues are similar. 
In particular, the considerations of local versus global, present versus future, 
public versus private, and monetary versus intrinsic are similar. The lack of 
clarity over the term simply adds another layer of confusion to what is already 
a complicated and interacting set of issues.
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Values, Incentives, and 
Environmentalism in 
Ecosystem Services

Peter A. Minang

Abstract

Values have been widely considered important in environmentalism. Similarly, incen-
tives have been widely deployed as mechanisms for infl uencing environmentalism. Yet 
little attention has been given to understanding the relationships between values and in-
centives and how that understanding can best serve environmentalism. This chapter ex-
plores connections between values and incentives in the context of ecosystem services 
in high-diversity tropical forest systems. It highlights the potential linkages between 
held, assigned, and relational values and multiple incentive types through two main 
decision-making framings: rational choice and bounded rationality. While economic 
and fi nancial incentives are largely linked to assigned values, nonfi nancial and non-
economic incentives are more linked to relational and held values. In reality though, 
values infl uence each other; as a result, the complex processes through which values 
infl uence each other and infl uence behavior become important. Four main value-related 
implications emerge for designing and implementing incentives that can change envi-
ronmentally signifi cant behavior in the context of ecosystem services in tropical forests: 
(a) the need for multiple incentives or mixes of incentives in recognition of diversity in 
values needed to enable sustainability, (b) mitigating crowding out in incentive struc-
tures, (c) the rise of theory of place, and (d) the need for further empirical research to 
better understand the interactions between values and incentives in the realm of envi-
ronmentalism with implications for ensuring diversity, justice, and sustainability.

Introduction

The Millennium Ecosystem Assessment (2005) established the tremendous 
importance and global reliance on Earth’s ecosystems for services such as 
food, fi ber, water, fuel, disease management, climate regulation, and many oth-
ers. It also stressed that most of these services are being severely degraded and 
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exploited unsustainably, largely through human activity. For example, tropical 
forests represent a direct source of food, fuel, and fi ber for more than 1.2 bil-
lion people globally (Agrawal 2007), yet tropical forests have shrunk signifi -
cantly over the years at an average of about 13 million ha per year. Between 
1990 and 2011 the world lost in total 135,494,000 ha of forests (74,927,000 
ha in the Amazon, 35,769,000 ha in Southeast Asia, and 5,271,000 ha in the 
Congo). During this period, rainforest loss represented 85.59% of the world’s 
total forest loss (FAO STAT). As a result, there have been growing calls for 
action to stem the unsustainable exploitation and degradation of ecosystem 
services (Millennium Ecosystem Assessment 2005).

Understanding environmentalism is an essential part of any effort to infl u-
ence anthropogenic causes of degradation in ecosystem services. Generally, 
environmentalism refers to ideas about how humans interact with the natural 
environment and how the environment should be protected through human 
effort (Thomas Sikor, unpublished). Behaviorally, environmentalism can be 
defi ned as the propensity to take actions with pro-environmental intent (Stern 
2000). More specifi cally, understanding what motivates and informs human 
choices and actions toward the natural environment is crucial. In addition, 
values have long been cited as an important underlying motive for human ac-
tions on the environment (Stern 2000; Jones et al. 2016). On the other hand, 
incentives have been widely used as a key intervention to infl uence human 
behavior, in a bid to enhance ecosystem services (van Noordwijk et al. 2012). 
Little attention, however, has been paid to understanding how values relate 
to incentives and how this can be deployed to improve design and implement 
more effective and effi cient incentive mechanisms. This chapter hopes to con-
tribute to a better understanding of the linkages between values and incentives 
in ecosystem services management and is structured as follows. I begin with a 
brief presentation of both values and incentives. Thereafter, decision-making 
frames of rational choice and bounded rationality are used to establish link-
ages between values and incentives, and the interactive processes between 
values and how values infl uence behavior are explored. Specifi c ways in 
which incentives design and implementation could benefi t from such an un-
derstanding are discussed, and avenues for further research are highlighted.

Values in Environmentalism

According to the Oxford English Dictionary, “values” refers to a person’s prin-
ciples or standards of behavior; one’s judgment of what is important in life; or 
simply, the regard, worth, or usefulness of something. Schwartz (1994) defi nes 
a value as “a belief pertaining to desirable end states or modes of conduct that 
transcends specifi c situations, guides selection or evaluation of behavior, peo-
ple and events, and is ordered by importance relative to other values to form a 
system of value priorities.” While values can be acquired during the formative 
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years, they are shaped throughout life, but largely remain stable in later stages 
of life. They are said to be the bedrock that shapes attitudes, norms, and behav-
iors (Stern 2000; Jones et al. 2016). Values, therefore, guide decision making 
and a sense of what is right. Values tend to be mostly individual; however, 
they can also be collective (i.e., community values) especially in disciplines 
such as anthropology and sociology. In common-pool or community-managed 
resources, it might be most appropriate to think more in terms of community or 
commonly held values as opposed to individual values only.

In a review of human values in understanding and managing socioeco-
logical systems, Jones et al. (2016) identify three distinct types of values: 
held, assigned, and relational. Held values refer to ideals of what is desirable, 
how things ought to be, and how one should interact with the world (Brown 
1984; Bengston 1994). Assigned values are those attached, for example, to 
various ecosystem goods, services, and places. They represent the expressed 
relative importance or worth of an object to an individual or group in a given 
context (Brown 1984). Relational values emerge from the relationships be-
tween people and nature and are associated to preferences and hence feelings 
(Brown 1984; Chan et al. 2016). These three types of values are related. 
Assigned values are largely shaped by held values, whereas relational values 
explain the relationships between held and assigned values (Brown 1984; 
Jones et al. 2016).

The environmental literature identifi es other types of values including in-
trinsic values (those which protect nature for nature’s sake) and instrumental 
values (those which protect nature for humans’ sake (Stern 2000; Chan et al. 
2016). Kellert (1996) elaborated a typology that includes ten nature-related 
values: aesthetic, dominionistic, ecologistic-scientifi c, humanistic, moralistic, 
naturalistic, negativistic, spiritual, symbolic, and utilitarian. This diversity of 
value concepts refl ects the deep considerations that shape and motivate deci-
sions and actions of individuals as they interact with nature. While values are 
important, the ways and processes through which values infl uence and change 
behavior are even more important in terms of how decision making can be 
infl uenced or shaped (Guagnano et al. 1995; Stern 2000; Wunder 2005; van 
Noordwijk et al. 2012).

Incentives in Environmentalism

Incentives have long been established to be an important element in environ-
mental performance, including restoration of ecosystem services in tropical 
forests (Wunder 2005; van Noordwijk et al. 2012). Incentives are “anything 
that can motivate an agent to take a particular course of action” or “any pol-
icy, program, institution or economic instrument that motivates conservation 
and management of forest ecosystems” (Casey et al. 2006:18). They can be 
broadly listed as being fi scal (e.g., taxes, tariffs, subsidies), economic (e.g., 
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low interest loans, compensation for certain investments, conditional pay-
ments, premiums), reputational (e.g., name, fame, and shame awards), and/or 
administrative (e.g., privileged access, land or tree rights, shorter processing 
times) in nature (Rademaekers et al. 2012). Heimlich et al. (1998) discuss fi ve 
categories of incentives: 

1. Involuntary regulatory disincentives
2. Voluntary, nonregulatory economic incentives
3. Institutional innovations that encourage market, legal, and planning au-

thorities to enhance resource conservation
4. Facilitative incentives, including administrative and technical 

assistance

Several examples of incentives in ecosystem services management exist: 
prohibition of use, tenure and property rights, taxes and penalties, subsidies, 
quotas, permits, etc. fall into the regulatory category; payments for ecosystem 
services (PES), rewards for ecosystem services, certifi cation programs, mar-
keting labels, etc. are in the voluntary category (Casey et al. 2006; FAO 2015). 
Below, I present two examples of incentive schemes for ecosystem services 
from the forest sector: PES and Reducing Emissions from Deforestation and 
Forest Degradation (REDD+). I have chosen PES and REDD+ because they 
are by far the most widely used in natural resources management in developing 
countries, and I use them to ground this discussion in reality.

Payments for Ecosystem Services

PES is an innovative set of instruments used to protect and conserve ecosystem 
and environmental services that has tried to move beyond generic instruments 
(e.g., protected areas, community conservation, integrated conservation and 
development). The most widely cited defi nition of PES is “a voluntary, condi-
tional transaction where at least one buyer pays at least one seller for maintain-
ing or adopting sustainable land management practices that favor the provision 
of well-defi ned environmental services” (Wunder 2005:3). Following close to 
a decade of practice and research, Wunder (2015:241) suggests an expanded 
defi nition of PES as “voluntary transactions between services users and service 
providers that are conditional on agreed rules of natural resource management 
for generating off-site services.” This new defi nition takes into account critics 
of bias toward monetary rewards, exclusions of nonmarket transactions, and 
other weaknesses found in previous defi nitions. Conditionality emerges as the 
primary feature of the current defi nition. Monitoring, reporting and verifi ca-
tion, specifi c standards, participation, transparency, safeguards and pro-poor 
conditions are emerging as principal conditions in the suite of conditionalities 
in the PES arena.

Flows of fi nancial capital remain the basic vehicle through which buyers can 
express their appreciation for environmental services in the most widely used 
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PES mechanisms (van Noordwijk et al. 2012). In the United States and Latin 
America, where privately owned forests abound, payments or transfers have 
largely gone to individuals (Casey et al. 2006; Sierra and Russman 2006). In 
Africa, where communal ownership of forests dominates, transfers of fi nancial 
resources have been to communities as well as to individuals: the CAMPFIRE 
Programme on Wildlife in Zimbabwe or the Nhambita Community Carbon 
Project in Mozambique (Frost and Bond 2007). Transfers may also be viewed 
as fl exible mechanisms through which stakeholders affected by changes in 
land use can try to infl uence actors that change land use on a day-to-day basis 
(van Noordwijk et al. 2012). Land-use proxies have thus been traditionally 
used as indicators for measuring progress in ecosystem services, as they are 
more direct and cheaper to measure. Other examples of practical PES schemes 
include the Reward for Upland Poor Ecosystem Services, water biodiversity, 
and carbon in Singkarak, Indonesia; Payment for Forest Ecosystem Services 
in Vietnam at national level; and the Noel Kempff Mercado Carbon Action 
Project in Bolivia.

Reducing Emissions from Deforestation and Forest Degradation

Incentives and policy change to reduce emissions from deforestation and for-
est degradation, REDD+, has been promoted as an approach to address cli-
mate change and achieve other sustainable development benefi ts. REDD+ is 
an evolving concept currently under negotiation within the United Nations 
Framework Convention on Climate Change (UNFCCC), in which countries 
can elect and engage in the reduction of emissions from forests against an 
agreed baseline or reference level. Economic incentives, market and/or fund-
based, are to be provided once reported emission reduction has been verifi ed. 
According to the UNFCCC, emission reductions can consist of reducing emis-
sions from deforestation, reducing emissions from degradation, conservation 
of forest carbon stocks, sustainable management of forests, and enhancement 
of carbon stocks. REDD+ is also expected to generate sustainable development 
co-benefi ts such as biodiversity, water, and poverty reduction.

Several countries have engaged actions to develop the necessary technical 
and institutional capacity to implement any mechanism as recommended and 
supported by the UNFCCC (§70–73, UNFCCC Decision 1/CP16). Actions 
aimed at developing technical and institutional capacity in developing coun-
tries are referred to as REDD+ readiness. While accounting and accountabil-
ity for emission reduction will be primarily at the national scale, change in 
behavior and practice will have to reach all forest areas of a country. Where 
subnational implementation structures can be designed within existing institu-
tions and policies, a major break with business as usual is needed to shift from 
enhancing to reducing emissions.

There are currently no payments for REDD+ as described within the 
UNFCCC. However, there are several REDD+ projects within the voluntary 
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market for which payments are being made, such as the Kasigau Corridor 
REDD+ Project in Kenya (Cerbu et al. 2011; Bernard et al. 2014). Most of 
these are subnational level activities and are verifi ed and certifi ed through either 
the Climate Community and Biodiversity Alliance and the Voluntary Carbon 
Standards. Several of these REDD+ projects are built on integrated conserva-
tion and development projects, hence they are highly linked to biodiversity and 
protected area management (Minang and van Noordwijk 2013).

Like all incentives, PES and REDD+ are designed to infl uence choices or 
behaviors of individuals and communities in human environment relations (en-
vironmentalism). In most instances, they are designed to build on any behavior 
or choice that can signifi cantly enhance environmental services. Hence, deci-
sion-making processes through which choices are made or behaviors changed 
are important dimensions to environmentalism.

Linking Values and Incentives: Decision 
and Behavioral Science Framings

Thaler and Sunstein (2008) distinguish two types of “species”: econs and hu-
mans. Econ, or Homo economicus (the economic man), is one who thinks most 
rationally, effi ciently calculating the details of all options before making ra-
tional choices, as imagined by economic theory. Humans, H. sapiens, are real 
people who fall well below the effi cient, analytical, and predictive decision-
making rules espoused by economic theory. Humans tend to be predictable, 
show more “feelings,” and tend to be stable in choices following long held 
values and beliefs. These two dimensions of being perhaps explains the two 
main framings that have shaped decision science in recent times; namely ratio-
nal choice and bounded rationality, respectively.

Rational Choice

Rationale choice as a paradigm has dominated decision-making thinking for 
the last decades. It refers to a situation where decisions are made to maximize 
net benefi ts from investments in time as well as resources (land and/or na-
ture). Accordingly, aggregate social behavior is the result of the behavior of 
individual actors, each of whom makes a preferred choice after taking into 
account the costs and benefi ts, probabilities of events, and all other necessary 
information, following a logical process (Scott 2000). An important feature of 
rational choice is that it assumes that almost complete and perfect information 
is available to the decision maker. Rational choice considers the individual 
to be essentially H. economicus: this person will balance costs against ben-
efi ts to arrive at actions that will maximize personal advantage. This thinking 
has undoubtedly shaped how economics is applied to natural resources and 
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by extension economic incentives for forest resources management. Rational 
choice theory can thus be directly associated with assigned values.

In large part, economic and fi nancial incentives that currently make up 
the bulk of incentives in ecosystem services in tropical countries have been 
driven by bounded rationality thinking. A good part of the PES literature has 
addressed the determination of the right level of reward, compensation, or 
payment needed to change a particular course of action in the environment or 
a given land use (van Noordwijk et al. 2012). A number of studies have dis-
cussed the opportunity cost of REDD+ as a possible minimum requirement to 
enable any deforestation-related PES scheme (White and Minang 2011). The 
literature on valuation of ecosystem services (de Groot et al. 2012) also dem-
onstrates that economic and fi nancial incentives for ecosystem services are 
largely based on assigned values. One of the most reported cases of PES—the 
New York drinking water company and the Catskills catchment—illustrates 
the key role of rational choice and assigned values in the logic of PES. Instead 
of spending between 8–10 billion USD on water purifi cation installations, 
New York City negotiated with local governments in the Catskills catch-
ment area, and subsequently enacted water-friendly land-use restrictions, 
thereby enabling protection of the watershed and reducing costs dramatically 
(Appleton 2002). Seymour et al. (2012) argued that assigned values are better 
predictors of behavior than held values in the natural resource management 
context. Figure 3.1 illustrates the linkages between fi nancial incentives and 
underlying values.

Incentives Decision-making
framing ValuesRegulatory Voluntary

Ec
on

om
ic 

an
d 

fin
an

cia
l

No
nf

ina
nc

ial

Taxation

Penalties REDD+

Subsidies

Payments for
ecosystem services

Ecolabeling
and certification

Cost sharing
initiatives

Assigned

Relational

Held

Bo
un

de
d r

ati
on

ali
ty

Ra
tio

na
l c

ho
ice

Permits and
quotas

Property and
tenure rights

Prohibition of use

Rewards for
ecosystem services

Conservation
easements

Education, information, and
technical assistance

Figure 3.1 Overview of the dynamic and complex relationships between incentives 
and values in environmentalism, as mediated by decision-making framings.
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Bounded Rationality

Within behavioral economics, bounded rationality has emerged as a main-
stream perspective on how individuals make decisions when information is 
limited, time for making such decisions is short, the problems being addressed 
are complex and intractable, and the cognitive abilities of individuals are fi nite. 
Under this scenario, individuals employ a “satisfi cing” heuristic to reach the 
best possible decision, rather than search endlessly for the “optimal” solution 
(as in rational choice). Three “bounds” or deviations from the rational choice 
of standard economic theory have been recognized (Jolls et al. 1998): 

1. Bounded rationality is incomplete information that interacts with limits 
to human cognition and leads to judgment errors or objectively poor 
decision making. 

2. Bounded willpower involves taking actions that individuals know to be 
in confl ict with their long-term interests.

3. Bounded self-interest is the willingness to sacrifi ce individual interests 
for those of others.

A number of judgment errors and biases typically enter into decision making 
in very predictable ways, for both individuals and groups, and there is a ten-
dency to rely on mental short cuts, “rules of thumb,” or heuristics. Hence it is 
conceivable to “nudge” behavior and affect decision making (Jolls et al. 1998).

Nonfi nancial and regulatory incentives can be directly linked to bounded 
rationality thinking and therefore tied to more relational and held values. 
Relational values emanate from relationships between humans and the envi-
ronment and have been associated with “feelings,” hence the emergence of 
felt values as a subclass of relational values (Brown 1984; Schroeder 2013). 
Brown (1984) has argued that held values exist in the conceptual realm and 
infl uence judgments (in the relational realm), resulting in behavioral expres-
sion of preference in the object realm (i.e., assigned values). Schroeder (2013) 
argues the exact opposite: felt values are more implicit and can shape held and 
assigned values at the more explicit level. These views illustrate the complex 
connections and interactions between values that need to be considered when 
addressing incentives. It also illustrates the need to understand the pathways 
through which values infl uence behavior change.

Stern et al. (1999) attempt to explain how values constitute the basis of 
environmentalism (defi ned as the propensity to take actions with pro-envi-
ronmental intent) using values-beliefs-norms (VBN) theory. VBN theory at-
tempts to explain behavior through a causal chain of fi ve variables: personal 
values, especially altruistic values; beliefs in terms of ecological worldview, 
adverse consequences for valued objects, and perceived ability to reduce 
threats; and pro-environmental personal norms or a sense of obligation to take 
pro-environmental actions. The argument is that these variables act directly 
on one another, in the order presented, to shape a series of pro-environmental 
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behaviors ranging from public (e.g., activism) to private. Further, VBN theory 
argues that values underlie and infl uence beliefs and norms, which leads to 
various kinds of behaviors. Several studies have found that altruistic values are 
stronger among people with pro-environmental behavior (Stern 2000). VBN 
theory illustrates complex processes behind the behavior being targeted by in-
centives and the relationships to one or more values.

This discussion illustrates how the logic of certain incentives can be linked 
to certain values more than others in theory. However, in practice, incentives 
might, more often than not, be indirectly connected to more than one value. 
For a conceptual map of how a selected set of incentives might be linked to 
values, see Figure 3.1.

Implications for Praxis and Research

To understand the linkages between values and incentives in the design and 
implementation of incentive schemes, multiple incentives (or mixtures of in-
centives) are required. In addition, for incentive structures, crowding out needs 
to be mitigated and the rise of theory of place in the deployment of incentives 
needs to be studied and supported by empirical research.

The Need for Multiple Incentives: Recognizing 
Diversity for Sustainability

The interdependencies observed between held, assigned, and relational values 
(see above) suggests that the dominance of single fi nancial or economic incen-
tives is questionable, as currently applied in tropical forestry cases of REDD+ 
or PES in many countries/places. A diverse set of actors, with diverse values 
and interests in tropical forests, impose trade-offs and create synergies that 
must be negotiated if sustainability is to be achieved. This points to the need for 
multiple instruments and incentives in order to be successful (Minang and van 
Noordwijk 2013). With his typology of ten nature-related values, Kellert (1996) 
argues that an individual or community might actually relate to or hold several 
nature-related values simultaneously, thus making the case for deploying mul-
tiple complementary incentives in any given place (see also Schroeder 2013).

Consider, for example, pan-Tropical research on increasing productivity 
along tropical forest margins in Brazil, Indonesia, Cameroon, Thailand and 
Peru. This work has shown that subsidies, enhanced fi nancing, and other incen-
tives for intensifying agricultural production along forest margins, as a means 
of reducing encroachment into forests, was necessary but insuffi cient as long 
as demand for agricultural commodities remained infl exible (Palm et al. 2005; 
Minang and van Noordwijk 2013). Given the deeply instrumental or assigned 
values of the concerned actors, farms are likely to be established to meet the 
ever-increasing global demand. Therefore, regulatory mechanisms driven by 
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intrinsic public value (e.g., the creation of protected areas as well as incentives 
for enforcement) are needed to stop the expansion of agriculture. Despite ne-
gotiations and the combination of instruments, agriculture continues to grow. 
This has precipitated arguments on sustainable or ecological intensifi cation 
and the need for behavior and value changes in agriculture-forest landscape 
management—a debate that requires resolution if tropical forestry ecosystems 
are to be maintained (Pretty et al. 2011; Tittonell 2014).

Economic or fi nancial valuations often represent only a single scale of val-
ues—often monetary in nature. Such a scale would not apply, for example, 
to the quantifi cation of the spiritual, symbolic, or life-saving medicinal value 
of sacred forests in Africa. To these communities, forests are a part of life. 
They provide an inextricable connection to nature that can be associated to the 
biophylia hypothesis (Caston 2013), in which the community is dependent on 
the forest/nature for their very being. A purely monetary valuation or fi nancial 
incentive is unlikely to be successful in this environment unless accompanied 
perhaps by property rights-based regulatory incentives. Understanding the di-
verse set of values in a given community can help establish the right kind of 
mix of incentives needed to enable environmentalism.

Bemelmans-Videc et al. (1998) articulated a framework for policy incen-
tives and evaluations: where carrots, sticks, and sermons served as mecha-
nisms to construct a mix of incentives capable of simultaneously addressing 
multiple value-driven behaviors. Carrots could refer to PES-type or economic 
incentives to address assigned values. Sticks could be dis-incentives in the 
form of regulations, rules, punishments, and prohibitions to discourage in-
strumental or utilitarian behaviors. Sermons could represent more training, 
education, capacity building and information provision type incentives aimed 
at reinforcing or changing held intrinsic prosocial and pro-environmental be-
havior (Figure 3.1). Applying this to the tropical landscape mentioned above, 
subsidies for intensifi cation (carrots) could coexist with the development and 
enforcement of protected areas (sticks) and the promotion of sustainable inten-
sifi cation (sermons).

Mitigating Crowding Out: Justice for Pro-Environmentalism

In the realm of multiple incentives, understanding the diversity and depth of 
values can help mitigate potential crowding out of intrinsic pro-environmental 
behavior in the use of external incentives within ecosystem services. Increas-
ingly, classic fi nancial or economic incentives are being challenged by experi-
ences in environmentalism from the rural developing world (Martinez-Alier 
2002), in terms of how they interface with social motivations. A number of 
these studies have found that monetary payments can undermine prosocial be-
havior or altruistic/intrinsic motivation at critical points, especially when they 
are withdrawn (Cardenas et al. 2000; Reeson and Tisdell 2008).
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Consider, for example, forest carbon and REDD+ payments, which are al-
located by project according to a set budget and timeframe. Once the project 
ends and payments are phased out, it has been found that the actions previously 
supported are also withdrawn. Imagine REDD+ payments being received by 
forest countries that have managed sacred forests in Africa for many years out 
of intrinsic and cultural values. Similarly, there is a risk that fewer countries 
would seek to ensure that the 17% of national territory remain as protected ar-
eas (per the Convention on Biological Diversity Aichi target 11) after REDD+ 
payments for conservation come to an end. Therefore, considerations of rules 
and conditionalities (e.g., caps for specifi c incentives) to address potential for 
crowding out might be necessary.

The body of knowledge on how incentives crowd out prosocial behavior 
is largely outside the realm of natural resources management, and ecosystem 
services in particular (van Noordwijk et al. 2012). Thus there is a pressing need 
for research in this area, if incentives for ecosystem services are to achieve 
the desired impact. This research needs to address trade-offs, synergies, and 
potential tipping points through modeling and other approaches (Gneezy et 
al. 2011). Without deep understanding of values and value interactions within 
incentives, it will be impossible to mitigate crowding out. Finally, addressing 
the free-rider problem in ecosystem services that results from incentives also 
requires a good understanding of local values, with some potential for infl u-
encing justice in environmentalism.

The Rise of Theory of Place

Inherent in every incentive design and implementation is a theory of change: 
what is the expected impact on human environment relations and how will 
it unfold? All too often, this is not clearly articulated in terms of the context 
(i.e., complex institutional landscape, political economy, norms, policies, etc.) 
within which the incentive will take place and the interactions and implications 
that can be expected from the incentives (van Noordwijk et al. 2015). The latter 
has been referred to as theory of place.

Stern et al. (1999) emphasized the importance of context and place in VBN 
theory by pointing out the central role of ecological worldviews, the perceived 
ability to take pro-environmental action as key contextual factors that modify 
values and shape environmental behavior. Guagnano et al. (1995) put context 
and environment as paramount components in understanding behavior through 
attitude-behavior-context (ABC theory). ABC theory attempts to increase un-
derstanding of behavior as a function of the organism and its environment. It 
argues that behavior (B) is an interactive product of personal-sphere attitu-
dinal variables (A) and contextual factors (C). In a curbside recycling study, 
Guagnano et al. (1995) found that attitude and behavior are strongly associated 
when context is neutral, but  almost nonexistent when contextual forces are 
strong, because context largely determines behavior (see also Stern 2000).
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Values in natural resources management tend to be place specifi c. Assigned 
values, in particular, pertain mainly to given objects or services from a given 
place (Seymour et al. 2012). Relational and held values have a strong infl uence 
on assigned values and are themselves shaped by interactions between mul-
tiple variables, such as social processes, interpersonal infl uences, government 
policies, private sector, and market infl uences (Brown 1984; Stern 2000; Chan 
et al. 2016; Jones et al. 2016). This body of evidence suggests that incentive 
design and implementation as well as environmentalism actions would benefi t 
from a better understanding of theories of place, in much the same way theo-
ries of change are articulated in the management of ecosystem services.

Need for Further Research

For natural resources and ecosystem services, the need for further exploration 
into the mechanisms and relationships between value, behavior, and incentives 
cannot be overemphasized. This work can borrow from the economic policy 
and technology innovations arena, where more understanding exists. Although 
some work is beginning to emerge (van Noordwijk et al. 2012; Jones et al. 
2016), there is a dearth of empirical and experimental work as a whole. Future 
research needs to pay attention to this to advance environmentalism.

Summary

In this chapter, I have explored the linkages between values and incentives in 
environmentalism and, in particular, ecosystem services. To enhance the de-
sign and implementation of incentives for ecosystem services, it is critical that 
we understand the potential infl uences of values on incentive mechanisms (and 
vice versa). Here, I have focused the discussion around the three main values—
held, assigned, and relational values—and highlighted other useful nature-re-
lated values (e.g., intrinsic, instrumental, dominionistic, scientifi c, etc.). Using 
PES and REDD+ as examples to ground the discussion, linkages between val-
ues and incentives were explored through two main decision-making framings: 
rational choice and bounded rationality. Conceptual linkages between values 
and incentives in environmentalism are summarized in Figure 3.1. While eco-
nomic and fi nancial incentives are largely linked to assigned values, nonfi nan-
cial and non-economic incentives are linked primarily to relational and held 
values. In reality, though, values infl uence each other as well as the behavior 
that results, and thus understanding the complex processes becomes extremely 
important. VBN and ABC theories in environmental behavior science can be 
used to deepen our understanding of the interactions between values and incen-
tives. To change environmentally signifi cant behavior in the context of ecosys-
tem services, four areas emerge pertinent to the design and implementation of 
effective incentives: 
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1. To respond to the diversity of values, multiple incentives or mixes of 
incentives are needed to enable sustainability.

2. Crowding out needs to be mitigated in incentive structures.
3. The rise of theory of place requires further study in the context of in-

centive deployment.
4. Further empirical research is needed to enable a better understanding of 

the links between values and incentives.

Meeting these challenges will positively impact diversity, justice, and sustain-
ability in tropical forest environmentalism.
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Abstract

This work reviews diverse defi nitions of biodiversity and forests used in different dis-
courses as well as the most common conceptual frameworks that infl uence the under-
standing of the dynamics of forests and biodiversity. It presents the ways in which 
different frameworks (conservation biology, ecological economics, environmental pol-
icy, and collective action—institutional analysis theory) address issues of sustainability, 
diversity, and justice, themes commonly used as analytical dimensions and evaluative 
criteria of policies and programs aiming to avoid and/or revert socioenvironmental de-
terioration. It refl ects on how these frameworks are driven by differences in norma-
tive and theoretical positions, and how these positions infl uence actions and outcomes. 
Examples are presented of programs that have conservation and sustainability goals in 
forest and other high-diversity systems. These cases illustrate how diverse framings 
and values approach issues of justice and governance and infl uence conservation and 
sustainable management programs.

To minimize confl icts and achieve more balanced actions and outcomes, it fi nds 
that value systems present in discourses and policies be recognized and that dialogue 
among them be enhanced. This is important not only for interdisciplinary work, but for 
dialogues aimed at integrating the questions, concerns, and tools of different frame-
works to construct more holistic, inclusive, and effective approaches to socioecological 
realities.
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Introduction

The relationship between power and knowledge pervades the production of 
discourse and practice, including environmental knowledge and policies. The 
power–knowledge balance infl uences the construction of framings and frame-
works1 and shapes the defi nition of those discourses and practices regarded 
as legitimate. From the perspectives of various environmental framings and 
diverse academic fi elds, biodiversity and forests are regarded as key contem-
porary themes and intertwined issues. The ways in which they are perceived 
and the salience of their inherent dimensions and aspects varies according to 
the diverse representations of environment and society as well as to the optics 
of the diverse conceptual frameworks that are used to research and understand 
the processes under analysis.

While recognizing the relations among framings and frameworks in diverse 
realms of environmentalism, the systemic analysis of some of the most promi-
nent contemporary environmental framings (Dauvergne 2016; Escobar 2008; 
Martinez-Alier 2011) and “environmentalities” (Agrawal 2006)2 is outside the 
reach of this work. Our aim is more limited as we focus on the ways in which 
different environmental frameworks treat and regard biodiversity and forests, 
the questions and problems they raise, the concepts and models used to explain 
phenomena, and the prescriptions derived from these diverse frames.

Our main proposals are:

• Forests and other high-biodiversity regions are valued (and therefore 
sought to be conserved) for different reasons and values: intrinsic, in-
strumental (for a variety of benefi ts they provide at different scales), 
and relational.

• Defi nitions of “forest” (or “good forest”), “deforestation,” and espe-
cially “degradation” vary because the defi ners hold different values.

• Although conservation may be the dominant discourse for forests, dis-
courses of sustainable use and of justice have also emerged signifi -
cantly over the last few decades.

• Different disciplinary perspectives within academia are not only in-
fl uenced by different values, they also involve different assumptions 

1 We understand framings as a set of concepts and perspectives based on how individuals, 
groups, and societies organize, perceive, and communicate about reality. It involves a social 
construction of social phenomena. Framing selects certain aspects of an issue and makes them 
more prominent so as to elicit certain interpretations and evaluations of an issue (Goffman 
1974). In very general terms, a theoretical framework is regarded as a set of concepts, criteria, 
proposals, and assumptions that are relationally organized, together with their defi nitions and 
reference to relevant theory. Frameworks seek to explain the meaning, nature, and challenges 
associated with a phenomenon, often experienced but unexplained in social life, so that this 
knowledge and understanding enable more informed and effective actions.

2 The concept of “environmentality,” as proposed by Agrawal (2006), refers to environmental 
policies that are dependent on the nature of constituting elements such as knowledge, politics, 
institutions, and identities.
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about human behavior and hence about how forests and biodiversity 
should be governed.

We recognize that real-world “conservation” interventions vary in the amount 
of attention given to concerns for sustainable use and justice. They also vary in 
the assumptions made about human behavior. Although academic perspectives 
and implementation approaches may share common ground, implementation 
efforts must confront the diversity of values among stakeholders and face the 
need to become more inclusive over time.

We begin with a discussion of defi nitions and values attached to the con-
cepts of biodiversity and forests. We address the primary challenges for 
biodiversity and forest sustainability and relate the defi nitions and policies to 
different value systems. Thereafter we review, from our perspective, the most 
relevant contemporary frameworks used in the understanding of problems re-
lated to biodiversity and forests, policy design, and social action. Using diverse 
cases of programs with conservation and/or sustainable management goals, we 
analyze the values that have impacted their design and implementation, and the 
type of governance systems in place.

Biodiversity and Forests: Defi nitions and Values

It is generally agreed that diversity of life is a key feature of planet Earth that 
should be preserved for the continuity of the presence and evolution of life. 
The meanings of biodiversity and conservation tend to be taken for granted, 
but in reality there are multiple understandings which differ in conceptual 
and technical approaches, value bases, and policy implications (Redford and 
Mace, this volume). The term “biodiversity” is a successor to the broad and 
poly semic notion of “nature,”3 in particular the post-1960 view of nature op-
posed to the idea of nature largely prevalent in the Western world as some-
thing that humans have to dominate. The term “biodiversity” was fi rst used in 
the 1950s in American and British academic circles. Some years later it was 
adopted by international NGOs and U.S. government agencies and became 
central in conservation discourses and policies. As in the case of “nature,” the 
defi nition of the concept of biodiversity has proved complex to operational-
ize. The Convention on Biological Diversity (2014) defi nes biodiversity as 
“the variability among living organisms from all sources including, inter alia, 

3 Whitehead (1920/2007) proposes to distinguish different meanings of “nature”: nature as the 
essence of a thing, nature as the “natural world” object of study of natural sciences, nature 
as opposed to artifi cial, nature as opposed to culture, nature as wilderness, and nature as ex-
pression of the divine. Whitehead (1920/2007) reviews the process of social construction of 
“nature,” distinguishing three related meanings: nature as a cultural construction, the cultural 
management of the environment, and the relations between humans, animals, and plants. More 
recently the Inter-Governmental Panel for Ecosystems and Biodiversity positions “nature” as 
a central category for diagnosis and policy making (Diaz et al. 2015).
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terrestrial, marine and other aquatic ecosystems and the ecological complexes 
of which they are part; this includes diversity within species, between species 
and of ecosystems.” For conceptual, methodological, and policy purposes, this 
defi nition refers to variation of genes, species, and ecosystems occurring in lo-
cal, regional, and global scales (see Redford and Mace, this volume).

Over the last half century, “conservation” has been understood in differ-
ent ways:

• Conservation of nature, wilderness, and positions achieved mainly 
through protected areas

• Conservation oriented to prevent extinction, threats and threatened spe-
cies, habitat loss, pollution, and overexploitation

• Through strategies such as logging vans and prohibition of extraction 
and commercialization of endangered species

• With an emphasis on ecosystems, ecosystem services, and economic 
values by promoting policies such as Payment for Ecosystem Services 
(PES), green taxes, and certifi cation of sustainably produced goods

• In the context of environmental change, looking to build resilience 
and adaptability of socioecological systems, recurring to varied policy 
multiscale and multisectorial tools

Nevertheless, most nature conservationists and wildlife managers understand 
biodiversity as “all life on Earth” and/or as “species richness” (Redford and 
Mace, this volume). The concern for the loss of species, particularly in tropical 
forests, has been an important orientation of biodiversity conservation policies 
for a long time. From this perspective, the focus on “hotspots” (i.e., places 
with a high number of species and under signifi cant threats) was regarded as 
a central problem and a priority for action (Vandermeer and Perfecto 2013). 
It remains a persistent feature of conservation policies. Other aspects, such 
as genetic and biocultural diversity, tend to receive much less attention. The 
complexity of this theme and the specialized knowledge it demands leads to 
the generalized perception that biodiversity is a fi eld for scientists and conser-
vation biology that is primarily science driven in spite of its highly normative 
approach.

Among the high-diversity ecosystems (e.g., deserts, grasslands, wetlands, 
and oceans), forests are particularly important as they host more than 80% 
of the terrestrial biological diversity (statistics from The World Bank). Thus, 
forest conservation is a main component of biodiversity conservation. The 
category of forests includes a wide variety of ecosystems. Different types of 
ecological communities with prevalence of perennial vegetation are currently 
classifi ed as forests (humid tropical, dry tropical, temperate, boreal, and cloud 
forests). Vegetation in different conditions and successive stages (e.g., old 
growth forests, degraded forest, managed and secondary forests, and forest 
gardens) fall into this broad category. There are also various defi nitions of 
forest that incorporate factors such as tree density, tree height, land use, legal 
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standing, and ecological function (Convention on Biological Diversity 2014; 
UNEP 2010). The most widely used defi nition is the one provided by the Food 
and Agriculture Organization (FAO). It defi nes forests as areas with more than 
0.5 ha and more than 10% of tree forest canopy, and trees as plants capable of 
growing more than 5 m (FAO 2015).

Deforestation is broadly understood as the disappearance of forest vegeta-
tion and is mostly used as a binary concept. The concept of degradation is more 
diffi cult to assess as it is related to losses of various environmental values, 
which are more diffi cult to capture and measure. In 1990 the FAO estimated 
that the world had 4128 million ha of forest (31.6% of the global land area). 
By 2015, twenty-fi ve years later, forest extension had decreased to 3999 mil-
lion ha (30.6%) (FAO 2016). From 2005–2015, the global deforestation rate 
halved in relation to the previous decade. Deforestation is a complex process 
with losses in some regions and gains in others. Forest recovery took place 
in much of the developed countries during the last decades of the nineteenth 
century and the beginning of the twentieth century. During the last decades, 
regions in developing countries have experienced processes of forest regrowth 
(Hecht et al. 2013).

Forests have been and are contested landscapes that bring to the fore ten-
sions in values systems, economic goals, and social movements—tensions 
of environmentalisms that refl ect justice, diversity, and sustainability issues. 
According to Hecht (2014), ideologies about forests, imagined histories, 
iconography, institutional arrangements, and competing knowledge systems 
structure the understanding of the social nature of forests. Forests—long re-
garded as remote areas, frontiers of civilization, wasteland, and unproductive 
lands—are home to local groups that are often externally or weakly controlled 
by central colonial powers. For the last 30 years, forests have been central to 
the framing of environmentalism: the isolation of forest ecosystems and for-
est dwellers has been associated with conservation of natural areas and biodi-
versity. Forests have also played a fundamental role in the debate on climate 
change, mitigation, and policy making.

Different stakeholders hold diverse instrumental, intrinsic, and relational 
values of forests and biodiversity. For local communities, forests are key pro-
viders of food, wood fuel, fodder, and medicines (Vira et al. 2016),4 and they 
are often a source of cultural identity. Forests provide important sources of 
revenue and raw materials for central authorities and corporations that largely 
control commercial extraction of timber5 and minerals from the mountain-
ous subsoil of forest regions (Boyer 2015; Putz and Redford 2010; Scott 

4 The United Nations estimated that 300 million people live in forests and 1.6 million people’s 
livelihood depends on forest resources (UN 2011).

5 Trade in forest products was estimated at $327 billion in 2004, most of this production comes 
from public forests under concessions to private fi rms, 80% of the world’s forests are publicly 
owned (UN 2011). 
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1998). More recently, forests are valued as providers of various ecosystem 
services, including provisioning services already mentioned but also key sup-
porting, regulating, and cultural services: soil formation, carbon sequestra-
tion, hydrological services, ecotourism, and so forth (Millennium Ecosystem 
Assessment 2005).

Problems arise when values held by different actors are not compatible when 
translated into actions toward nature that often diverge and confl ict. Shifting 
cultivation is considered by some to be a sustainable management strategy that 
enables the presence of patches of vegetation in different successional stages; 
for others it is simply regarded as deforestation. Commercial forestry, which 
has largely been regarded as “rational” and “scientifi c,” is associated with the 
homogenization of forest systems. Strict conservation through restrictive pro-
tected areas are considered by many to be the best way to preserve forests and 
the biodiversity they host, whereas for others forest conservation should be 
achieved in the context of forest land-use planning and biocultural landscapes, 
which combine conservation with various forest uses.

Biodiversity and Forests through the Lens of 
Different Conceptual Frameworks

Over the last three decades, the conceptualization of forests and biodiver-
sity has been enriched by insights and analytical tools from the ecological 
as well as social and economic sciences. In this section, we briefl y describe 
the most relevant contemporary theoretical frameworks that we fi nd useful 
to emphasize aspects of real problems and explain the main causes of forest 
and biodiversity losses or conservation, and build proposals aiming to revert 
environmental deterioration. We are fully aware that our review is far from 
exhaustive; however we hope that it will spur a more comprehensive reading 
of socioenvironmental realities. Following Lele and Kurien (2011), we review 
the perspectives of conservation biology, ecological economics, political ecol-
ogy, and collective action theory. For each of these frameworks we refl ect on 
their thematic/conceptual focus, their understanding of the causes and driv-
ers of forest and biodiversity losses, and the general proposed prescriptions in 
terms of technical management and/or governance and the values explicitly or 
implicitly held. Thereafter, we review the extent and the ways in which these 
frameworks treat the themes of justice as well as biological and sociocultural 
diversity, which are increasingly relevant for conservation and sustainability 
movements and policies.

Conservation Biology

Conservation biology is the oldest and most established approach used to de-
fi ne biological diversity, and the natural sciences (biology, ecology, genetics) 
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are its primary contributors. This framework distinguishes different compo-
nents of biodiversity—ecosystems, species, and genes (Redford and Richter 
1999; Redford and Mace, this volume)—that are considered and evaluated in 
terms of composition (identity and variety of constituent elements), function 
(evolutionary and ecological processes acting among elements), and struc-
ture (physical organization pattern of elements). Different methodological 
and conceptual approaches are used to study biological diversity: Ecologists 
tend to focus on forms and functions of organisms in a given place, aiming to 
understand functions and dynamics of systems within communities and eco-
systems. Evolutionary biologists focus on dynamics but with an emphasis on 
historic or inherited variations; that is, on genetic and phylogenetic attributes. 
Conservation biologists consider function and processes to be of primary con-
cern for the preservation of species, genetic diversity, and to reach achiev-
able solutions. Different metrics have been developed for the assessment of 
biodiversity in conservation planning; generally, all include attributes such as 
richness of species, intactness, native-ness, endemism, and risk of extinction.

Impacts of human activity (primarily implying redirection of matter, energy, 
and fl ows) in one or more biodiversity components are generally unknown and 
unappreciated (Redford et al. 2003). In terms of richness of species, the current 
rate of diversity loss is estimated to be 1000 times higher than the (naturally 
occurring) background extinction rate, and this is expected to continue to grow 
in the future. Another classifi cation of biological diversity is the distinction 
between alpha diversity (the mean species diversity in sites or habitats at a lo-
cal scale), beta diversity (the differentiation among those habitats), and gamma 
diversity (the total species diversity in a landscape). Given the wide variety 
of values, purposes, and contexts, there is no single simple measure of biodi-
versity. This complexity creates important challenges for the establishment of 
policy goals and targets.

The most relevant values from this framing are intrinsic (inherent) “from 
their uniqueness to their rights” (Pascual et al. 2016), making nature’s con-
servation justifi able and valuable in itself. Forests are intrinsically valued as 
high-diversity ecosystems whose preservation responds to the recognition of 
the rights of nonhuman species and to the importance of maintaining the evolu-
tion of life for which diversity is an integral dimension.

Biodiversity and forest losses are regarded as mainly consequences of 
“anthropogenic” behavior and activities. Social processes are conceptualized in 
a very general, homogenizing way, without systemic refl ection on their structure 
and dynamics. “Anthropogenic presence” tends to be treated as a general 
analytical variable with negative impacts, leaving aside the role of societies in 
the protection and construction of natural landscapes and the complexity of the 
interactions between nature and societies. This framework distinguishes direct 
and indirect drivers of deterioration of natural systems. Direct drivers include 
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human activities6 and natural processes that interact with natural landscapes 
in ways defi ned as negative (Salfsky et al. 2008). Indirect drivers refer to a set 
of socioeconomic conditions (e.g., population growth, poverty, development) 
related to environmental performance based on overgeneralized, often 
ideological assumptions (e.g., population growth and poverty unavoidably 
lead to natural destruction). Explanations of environmental degradation lack 
a systemic approach that ignores fundamental social phenomena related 
in multiple ways to ecosystem conditions (e.g., production systems, power, 
heterogeneity–inequality, livelihoods, property, rights, governance, economic 
externalities, institutions, and knowledge systems).

Based on the notion of pristine nature as being distinctive and opposed to 
society and culture, proposals derived from this concept tend to recommend 
the reduction, ideally the absence, of human activities (even human presence) 
in areas of interest of biodiversity conservation. To achieve this purpose, this 
approach relies mostly on centralized governance schemes such as highly 
restrictive protected areas controlled by central governments (Dellas and 
Pattberg 2009; Mascia et al. 2014). Around the developing world, particularly 
in countries with tropical forests, the implementation of these policies carries 
severe social costs, often ignoring the rights of indigenous peoples and local 
communities. This approach is mostly held by global conservation agencies 
and national governments in conjunction with national academic conservation 
groups, but very rarely by local stakeholders (Hecht et al. 2013).

As discussed above, this framework has traditionally been concerned with 
the conservation of biological diversity: cultural and social diversity are usu-
ally external to its conceptual limits. The same is true for the consideration of 
justice. Nevertheless, the work of some conservationists in countries of the 
Global South, which has the largest share of global biodiversity, has led them 
to the recognition of local needs and of the necessity to embed them within 
conservation goals. In this sense, the scope of conservation biology within 
certain academic circles has started to include the understanding of local mean-
ings and uses of nature, as well as the relational values that sustain the links of 
local societies with their natural surroundings.

Ecological Economics

Typically, markets fail to address forests and other high-diversity ecosystems 
as sources of marketable goods and nonmarketable services (positive external-
ities) essential for human life (Angelsen and Kaimowitz 1999; Doupe 2015). 
Economics and knowledge of ecosystem services are the scientifi c disciplines 
that contribute predominantly to the framework of ecological economics.

6 Mainly those that imply vegetation removal and pollution of ecosystems and natural resources 
(agriculture, cattle raising, urban development, etc.) and “natural” or socioenvironmental phe-
nomena (e.g., climate change, forest fi res and pests, ocean acidifi cation).
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Forest and biodiversity losses are considered to result from market failures: 
diffi culties of markets to internalize the whole range of values provided by 
forests and biodiversity. These failures lead to the absence of incentives for 
the users and/or owners of natural resources to commit to the maintenance and 
protection of forests and other natural systems over time. Threats created by 
market failures are more sensible when preservation of natural systems im-
plies high opportunity costs, defi ned as “the loss of potential gain from other 
alternatives when one alternative is chosen” (Buchanan 2008). This is often the 
case in contexts where actors have subsistence or developmental options that 
confl ict with conservation of natural systems (Angelsen and Kaimowitz 1999; 
Geist and Lambin 2002; Muñoz-Piña et al. 2008).

Proposals infl uenced by ecological economics are directed to the creation of 
market-oriented conservation/sustainability tools and aim to “internalize” the 
value of environmental goods in the pricing of natural resources and services. 
These proposals and policies seek to create incentives for local users and 
landowners to commit to sustainable management and conservation measures. 
Because of the diversity of goods and services provided by forests as well 
as the global concerns associated with deforestation, most of these tools and 
practices have been applied primarily to forest ecosystems.

PES schemes represent one of the most common strategies derived from 
this approach. Their aim is to compensate landowners for the environmen-
tal services provided by their lands (mostly forests); in exchange, landowners 
must commit with management measures defi ned by the paying parties, which 
generally include the abandonment of production on the lands involved in the 
programs (Pagiola 2008; Wunder 2005, 2015).7 Despite the emphasis given to 
the need for environmental service markets, these markets have been diffi cult 
to create. To date, many instances of PES rely on government subsidies, not on 
real markets. Other cases, mostly those working on carbon sequestration and 
climate change, have engaged in the creation of international markets for this 
service with the participation of international agencies and banks, NGOs, and 
corporations. Other diffi culties of PES programs relate to their additionality, 
effective, and permanent impacts (Calvet-Mir et al. 2015).

Another mechanism oriented toward the creation of incentives for sustain-
able practices is the certifi cation of forest products resulting from sustainable, 
nature-friendly production processes. These practices (e.g., the Forest 
Stewardship Council or Rainforest Alliance) are geared mostly to niche mar-
kets, where consumers agree to pay premium prices. For some forest products, 
certifi cation can be diffi cult as the premium prices for sustainable forest pro-
ducers in global markets are frequently hard to achieve (Molnar et al. 2003). 
Products destined for direct consumption (e.g., coffee, cacao) show more 

7 PES covers mostly hydrological “services” provided by forests and carbon storage in forest 
biomass; biodiversity is considered to a lesser extent.
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favorable tendencies. Other schemes involve the disappearance of subsidies to 
unsustainable activities.

Challenges that result from the implementation of some PES programs 
include local “sovereignty” issues of communities taking part in these pro-
grams, where people’s autonomy to decide about their lives and territories 
is increasingly challenged. Some interventions result in perverse incentives 
(e.g., paying people for what they are supposed to do, or paying them for 
doing nothing, crowding out prosocial behavior). These challenges may be 
related to the top-down, centralized nature of the policy design, implementa-
tion, and evaluation.

The values behind the environmental economics framework are predomi-
nantly instrumental and related to ecological effi ciency: the maintenance of 
the fl ows of ecosystemic services and the provision of economic incentives for 
local users and/or landowners. Concerns about cultural diversity and justice 
generally fall outside the scope of this framework though recent critics expose 
the convenience and need to include considerations of equity into the refl ec-
tion and practice of PES programs and certifi cation initiatives (Calvet-Mir et 
al. 2015; Pascual 2010; Pascual et al. 2014). Stakeholders who sustain this ap-
proach are mostly international agencies working on sustainable development 
policies and national governments looking for alternative conservation tools 
for protected areas. Some NGOs and local businesses also take part in both 
PES and forest certifi cation. In the search for viable policies to mitigate global 
climate change, this approach has gained in importance.

Political Ecology

Political ecology addresses the relationships between nature and society, and 
characterizes the human environment (as a social fi eld) as a set of power re-
lations involving confrontation, domination, and negotiation. The analytical 
framework of political ecology has been enriched by collaborations between 
political economists, ecologists, anthropologists, and historians. This transdis-
ciplinary research fi eld hosts different approaches that share central themes 
and concerns: questions about social marginality and unequal access to natural 
resources, the political causes and effects of resource allocation, the attention 
to the cultural, socioeconomic, and political contexts that shape human use 
and control of nature (Bryant and Bailey 1997). Blaikie and Brookfi eld (1987) 
suggest that political ecology “combines the concerns of ecology and a broadly 
defi ned political economy.” Focus on contentions and struggles over land and 
natural resources, power asymmetries, and social inequalities are critical points 
of departure. Analysis of capital accumulation and political economy provide 
the overall framework for understanding dispossession and displacement of 
local communities by global forces of state and market (Bengt 2015).

Over the last two decades, the fi eld of political ecology has expanded con-
siderably to include detailed examinations of politics as well as recurring 
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historical and ethnographic approaches. The adoption of a poststructuralist 
orientation8 (Escobar 2008; Peet and Watts 1996) has led to the recognition 
of different “environmentalisms” (representations, discourses, and practices), 
which result from different cultural and social experiences, as well as social 
positions that hold different, often incompatible, world views (Agrawal 2006; 
Dauvergne 2016; Hecht 2014; Martinez-Alier 2011). Hegemonic environmen-
talism justifi es the prevalent distribution of costs and gains of different actors, 
and tends to reproduce political and economic inequalities both in national 
contexts and at the global level.

Justice is a central concern, treated as the search for (a) equity, recognition, 
and fair procedures in socioenvironmental realities and (b) fairness in the dis-
tribution of environmental assets, gains, and costs of economic activities and 
consumption patterns. The proposals of some political ecologists give promi-
nence to the recognition and devolution of rights over forest lands and access 
to natural resources to marginalized and disempowered actors (notably indig-
enous groups, local rural communities, and dwellers of poor urban neighbor-
hoods), emphasizing the need for decentralization and empowerment of local 
governments and actors as a possible means to revert exclusion and environ-
mental deterioration (Ribot 2009; Ribot et al. 2006; White and Martin 2002). 
Values embedded in this framework can be characterized as “relational,” given 
the importance of the relations of local communities with nature in contexts of 
equity and justice.

Forests and other high-diversity ecosystems are regarded as places of sig-
nifi cant human action. Complex institutions, ecologies, and economies have 
transformed these landscapes in the past and continue to shape them in the 
present (Hecht et al. 2013). These landscapes are often contested, subject to 
different and even confl icting meanings and claims, objects of struggle over 
appropriation among opposed stakeholders.

Environmental deterioration and environmental confl icts are seen as 
closely related (Boyer 2015; Merino 2004, 2016). The central causes are the 
absence of internalization of the enormous environmental impacts and costs of 
contemporary production processes (including high impact activities such as 
mining, fracking, and industrial agriculture); consumption patterns with high 
ecological footprint; and the political capacity of corporations, governments, 
and national elites to impose these costs on those with weaker political voices 
(i.e., vast numbers of people who live in developing countries as well as future 
generations) (Dauvergne 2010, 2016). Over the last decade, environmental 
injustice and deterioration have worsened under the global schemes of land 
grabbing and neo-extractivism. These harmful activities are enabled through 

8 A new relation between agency and structures, and an attention to different knowledge systems 
and their infl uence in theoretical reading of socioenvironmental processes. Focus has expanded 
from rural issues to include environmental politics in urban settings and addresses contempo-
rary questions: climate change, genetically modifi ed organisms, food industries, pollution, city 
planning, and infrastructure development.
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economic incentives: governments of developing countries rely on the fi scal 
revenues received from extractive transnational corporations working in their 
countries (Campodónico 2007).

A frequent critique to political ecology points out its rather limited focus 
on the analysis of confl icts and denouncement of environmental injustice. 
In addition, not enough attention is given to the construction of sustainable 
socioenvironmental strategies and policies, neglecting the comprehension of 
ecological dynamics and viable governance schemes engaged in fair and sus-
tainable management.

Stakeholders that use this framework tend to be some international and na-
tional NGOs and groups advocating for human rights and traditional rights of 
indigenous people, federations of indigenous groups, local rural communities, 
as well as groups of those affected by the environmental impacts of industrial 
agriculture and extractive activities. Currently, an increasing amount of schol-
arship is studying local stakeholders’ notions of environmental justice in con-
servation interventions (Sikor et al. 2014). This is an important way forward in 
understanding where problems of justice arise.

Collective Action and Institutional Analysis Theory

The framework based on collective action and institutional analysis theory is 
strongly infl uenced by contributions from political science, natural resource 
economics, and experimental economics. Its focus is on themes such as col-
lective action (coordination and cooperation), property rights, governance, so-
cial capital, and institutions (understood as rules in use) involved in shared 
resources, as natural resources tend to be. This conceptual proposal gained 
broad international attention in the early 1990s, when Elinor Ostrom, the lead 
proponent in this fi eld, responded to proposal ofset forth in the “Tragedy of 
the Commons” (Hardin 1968), which was widely accepted in the conservation 
and development fi elds. Hardin proposed that this tragedy was a universal and 
unavoidable destiny of common goods characterized, in his view, by unre-
strained access to natural resources. One of Ostrom’s main arguments held that 
Hardin confused community property/management and open access to natural 
resources effectively associated with the deterioration of the resource systems. 
Based on ample empirical evidence, including cases of community property/
management of pastures, rivers, irrigation, forests, and fi sheries, Ostrom and 
colleagues demonstrated that when collective users were able to communicate, 
self-organize, and had control over the natural resources upon which they de-
pend, they often created rules that enabled cooperation and sustained use of 
common resources (Ostrom 1991).

Ostrom’s fi ndings refuted the universality of the “Tragedy of the Commons” 
without denying its reality. She recognized that these tragedies were present in 
many cases and proposed that they were caused by the inability to collaborate 
around common purposes and shared resources: this inability to cooperate and 
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coordinate around use and management of common environmental resources 
was the root of environmental deterioration. Adequate responses to these chal-
lenges of shared resources face dilemmas concerning collective action—this 
refers to a wide range of situations with confl ict between individual short-term 
profi ts and collective long-term benefi ts (Cardenas 2009; Ostrom 2005). Lack 
of information and understanding of the resource system, absence of commu-
nication and trust, elite capture, and weak or null incentives to cooperate are 
all obstacles to collective action. Key conditions enabling collective users to 
self-organize successfully and sustain their commons include the existence of 
meaningful levels of autonomy, local participation in rule making, monitoring 
systems accountable to local users, shared understanding of the resource sys-
tems, and trust among group members.

Sustainable use of resources requires addressing appropriation and provi-
sion needs: the fi rst refers to the sustainability of harvesting, and more gener-
ally use practices; the second to the investments (of work, time, knowledge or 
money) needed to maintain resource systems. Ostrom’s well-known typology 
of goods permits an understanding of the types and levels of pressures deriving 
from the conditions of excludability and subtractability/rivalry. Private goods 
with high subtractability and high excludability face potential appropriation 
problems and provision needs, but no collective action challenges. Pressures 
for club goods tend to be low because rivalry is low and excludability is high. 
Public goods are those with low excludability and low subtractability. Even if, 
in principle, the use of these resources faces limited appropriation problems, 
their maintenance poses provision needs that are diffi cult to address as col-
lective action dilemmas among often anonymous actors (the public). Finally, 
common-pool resources (CPRs)9 have high rivalry and low excludability: they 
face important appropriation and provision challenges as well as collective 
action dilemmas that need to be resolved by communities and user groups 
whose members often share rights and duties (in regard to the commons) and 
frequently know each other. Because of these pressures and challenges, the 
need for agreements and rules is particularly important for the sustainability 
of CPRs.

The distinction between types of goods, property regimes (attentive to 
the nature of the resource holders), and property rights has a heuristic value 
for this framework. Property rights are regarded as “bundles of rights”: use 
rights (withdrawal, access) and control rights (exclusion, management, and 
alienation) (Schlager and Ostrom 1992). From an institutional perspective, 
property rights are important for sustainability as they provide incentives for 
rights holders to commit to the use and maintenance of the resources based on 
long-term perspectives, and to participate in the construction of governance 
systems that are capable of responding to sustainability challenges (Dietz et 

9 Ostrom rarely referred to the term “commons,” instead she used the more technical concepts 
of CPRs and public goods when referring to shared resources.
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al. 2002). As the distribution of rights varies within the frames of property re-
gimes (private, collective, or public) and different agents (owners or not) can 
hold diverse property rights, no property regime constitutes an environmental 
or social panacea. The distribution of property rights among different social 
actors, rather than the property regime, is weighted more for collective action 
and sustainability. The concentration of property rights and imposition of pri-
vate, public, or even collective property regimes as panaceas may lead to mis-
use and deterioration of natural systems and resources. From the perspective 
of this framework, forests and other high-diversity ecosystems (e.g., prairies, 
wetlands, costal zones) are CPRs with important appropriation and provision 
problems under public, private, and public property. The diverse distribution 
of use and control rights involved create incentives and disincentives for dif-
ferent actors to engage in sustainability.10

One frequent criticism of this framework is that while focusing on the con-
struction of collective action and governance, institutional analysis neglects 
the themes of confl ict, power, and inequality. In fact, Ostrom and colleagues 
aimed to develop and follow comprehensive analytical frames such as the in-
stitutional analysis and development framework and the social-ecological sys-
tems framework, which attempts to integrate different theories and categories 
(e.g., actors, contextual socioeconomic conditions, institutional arrangements, 
governance systems, and interactions) (McGinnis and Ostrom 2014; Ostrom 
2005; Poteete et al. 2009).

As in the case of political ecology, the proposals derived from collective 
action and institutional analysis underline the importance of recognizing the 
rights of local communities to use and manage natural resources. The analysis 
of the relations and asymmetries among different actors with stakes in use 
or conservation of the resources is considered fundamental for environmental 
governance. Procedural justice—the fair access to political decision making—
is a prominent concern, as participation of local communities in rule making 
has a prominent role in robust governance systems. Nevertheless, local control, 
stewardship, or community property are not regarded or proposed as panaceas. 
Collective action is costly to achieve, and sustainable management of natural 
resources is a complex task that requires local governance capacities nested 
in polycentric governance systems11 as well as the use of different knowledge 
systems (traditional and local knowledge as well as scientifi c understanding 
and recommendations). The values assigned to nature by this framework can 

10 White and Martin (2002) document that the vast majority of the forests in the world are public 
property under concessions to transnational corporations which have acquired use and man-
agement rights, and whose incentives are mostly oriented to maximize short-term profi ts. Tra-
ditional property rights over forests are denied in conditions of public property, particularly in 
forests under concession. Local people often lose incentives to invest in provision measures 
and to follow appropriation rules that limit their access to important means for livelihoods. 

11 Polycentricity is understood as governance systems based on multiple decision-making centers 
operating at multiple scales (Aligicia and Tarko 2012).
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be instrumental, scientifi c, and relational: individuals engage in cooperation 
for sustainable use of nature when they depend on natural goods, but it is also 
acknowledged that the sense of sacredness, belonging, identity, and knowledge 
that people develop in relation to nature and landscapes provides powerful in-
centives for conservation and uses based on long-term horizons (Berkes 1999). 
Finally, the relationships that people establish with territories and between 
themselves create a sense of community and identity.

Important challenges for conservation, sustainability, and justice signaled 
by research oriented within this framework include uncertainty over property 
rights as well as incomplete or fragmented property rights. This includes coun-
tries where communities lose their rights to minerals but have rights to lands, 
forest, and trees, or governments that hold rights over minerals and gas in the 
subsoil.

This framework has largely remained in academic circles. However, since 
2000, a vast array of groups demanding democratization of environmental, 
urban, and knowledge governance in developed and developing countries have 
increasingly adopted the idea of the commons (Bollier and Helfrich 2012; 
Capra and Mattei 2015; CAPRi 2010; Hess 2008; Iaione 2013), as a result of 
social mobilization and often social creation.

Conservation Programs, Framings, and Values

To enhance our understanding of the values and frameworks present in differ-
ent environmentalisms (infl uenced by values and frameworks), we selected 
and analyzed a set of eight initiatives from the fi eld that represent different 
approaches to biodiversity conservation (Table 4.1). Our analysis has three 
objectives: (a) to understand what kinds of normative concerns drive these 
initiatives, (b) to explore ways in which interaction of different frameworks 
and different values interrelate in concrete cases, and (c) to analyze how these 
diverse conceptual and ethical framings relate with the main challenges faced 
by initiatives seeking conservation and/or sustainability.

Conservation biology is the dominant paradigm for the oldest initiatives as 
well as for those with conservation purposes created by externally driven in-
terventions (Yellowstone, Monarch Butterfl y Biosphere Reserve, and The Gulf 
of Mannar Biosphere Reserve). Intrinsic values related to the preservation of 
nature tend to be predominant in these cases. Local appreciation of natural sys-
tems involved in these cases depends largely on the livelihoods that local resi-
dents are able to obtain from them. Confl ict between local and external values 
is common, and is enhanced in national contexts characterized by power and 
economic asymmetries, lack of communication, and trust. Confl icts are acute 
in cases where there is a high concentration of decision-making capacities in 
the hands of agencies external to local populations. The criticisms of protected 
areas often emanate from the perspective of political ecology and collective 
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action theory, underlining aspects of frequent undemocratic decision-making 
processes, disempowerment, and alienation of local communities.

In seeking to achieve sustainability through policy schemes with lesser 
political and social costs than traditional protected areas, more recent 
initiatives (e.g., National Parks and Biosphere Reserves) have found an 
important orientation in ecological economics. This framework attempts to 
achieve a sustained fl ow of ecosystem services while taking into account the 
incentives, needs, and instrumental values held by local actors. In many cases, 
these initiatives have failed to introduce context-specifi c elements in the design 
and implementation of PES programs, leaving aside critical aspects of elite 
capture, inequality, and poverty (e.g., lack of access to land property rights) 
that challenge the results of these interventions (Rodríguez and Merino 2017). 
PES and particularly REDD+ programs often rely on governance schemes that 
tend to re-centralize control rights in central governments. Participation of local 
stakeholders and marginalized groups in PES/REDD+ programs is limited or 
null, thus increasing the risks for confl ict as these groups’ values are poorly 
taken into account. It is rare for PES and REDD+ programs to incorporate 
elements of frameworks different to ecological economics that may enable 
more context-sensitive environmental policy schemes.

The perspective of actors involved in the only intervention driven by lo-
cal actors considered in this work (UZACHI) has widened over time to in-
clude different values from those originally adopted. This intervention, which 
initiated opposition to a forest concession in communal lands, brought about 
sustainable forest logging, forest certifi cation, diversifi cation of forest uses, 
conservation, and the adoption of intrinsic and relational values.

The wide national program of PES in Mexico, with more than a decade of 
experience, has yielded mixed results that vary in different contexts: When ap-
plied in lands under protected areas, it has helped to support social costs of re-
strictions imposed on local communities. In other places, it has complemented 
the revenues that local communities obtain from commercial forestry, thus 
contributing to local livelihoods and stewardship of natural resources. Still in 
other cases, it has confl icted with local livelihoods and affected the most vul-
nerable groups. A similar process seems to be taking place in the new REDD+ 
project in Kasigau Corridor, Kenya.

Over the years, most initiatives have widened the framings and values that 
guide their actions, incorporating incentives, values, and sometimes the partici-
pation of local stakeholders (e.g., visitors in the case of Yellowstone Park): The 
management of Yellowstone has actively incorporated environmental education 
to increase public relational values of the Park. The English initiative of the 
restoration of Blanket Bog promotes conservation and restoration with a strong 
base of local civic actors. In addition, UZACHI has incorporated elements of 
collective action and institutional analysis theory, conservation biology, and 
ecological economics in the participatory land-use planning, community by-
laws, and conservation strategy. This development has been made possible 
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through sustained community participation and the collaboration between na-
tional and international actors engaged in sustainable development programs.

The claims of the Tsimane people over their traditional lands and forests 
fall within the framework of political ecology. Nevertheless, the isolation of 
this group, which gained formal rights over an enormous territory, and the lack 
of governmental capacity to back up indigenous rights in the face of loggers 
abusing the forest and indigenous people, are key factors which threaten this 
initiative and restrain further socioenvironmental innovation.

The outcomes of these initiatives, in terms of ecological, economic, and so-
cial sustainability, varies: from the highly successful case of Yosemite National 
Park, to the fragile socioenvironmental conditions in the Tsimane Territory or 
the Monarch Butterfl y Biosphere Reserve, which faces challenges of illegal 
logging, drug-traffi cking, and crime. Some of the strongest challenges cur-
rently being faced derive from international, even global, expectations that 
confl ict with local livelihoods and rights not considered when many of these 
initiatives were fi rst implemented.

Conclusions

Frameworks are epistemic developments constructed and used to understand 
the world. Following Entman (1993), we assume that frameworks involve the 
selection of “some aspects of a perceived reality and make them more salient 
in a communicating text, in such a way as to promote a particular problem 
defi nition, casual interpretation, moral evaluation and/or treatment recommen-
dation.” Research questions and hypothesis, data collection and interpretation, 
as well as interventions and policy proposals are produced within the limits of 
particular frameworks. Disciplines provide paradigms, theories, and concepts 
that name, defi ne, and explain certain dimensions of reality. Worldviews are 
always shaped by formalized, informal, explicit or implicit theories, under-
stood as concepts related in systematic patterns. Theories spotlight phenom-
ena viewed as valid and relevant, leaving aside other dimensions, receiving 
less importance or not even considered. This process of discursive delimita-
tion and problem defi nition takes place within particular social and historical 
contexts and dynamics, where values and power relations play signifi cant roles 
(Foucault 1969/2008; Piaget and Garcia 1982). Research methodologies and 
validation criteria are developed and established within the fi elds of particular 
disciplines, theories, and knowledge systems—modern Western science being 
just one of them (Foucault 1971; Poteete et al. 2009). In addition, theories are 
infl uenced directly or indirectly by the values and visions of different stake-
holders, through various infl uences and mechanisms of prestige and funding 
(Fairhead et al. 2012), as well as those of the researchers themselves (Lele and 
Norgaard 2005).
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Evaluation criteria utilized to evaluate the outcomes of conservation and 
sustainability policies and programs are also infl uenced from specifi c frame-
works and framings. They are determined by academic traditions, disciplinary 
and theoretical perspectives, as well as values held by different stakeholders 
(Fairhead and Leach 1996; Foucault 1969/2008). Consequently, these criteria 
are generally limited, even subjective. Thus, researchers need to be conscious 
about the relativistic nature of their knowledge, not only of their strengths but 
also their limits, and their conceptual and policy implications (Fairhead and 
Leach 2006; Fairhead et al. 2012).

In academic and policy fi elds, we fi nd different defi nitions of what biodiver-
sity and forests are, a varying focus on socioenvironmental processes and un-
derstandings of what is being lost, and diverse ideas of what should be done to 
revert deterioration. Recognizing the different frameworks and values held by 
different stakeholders taking part in particular forest or biodiversity programs 
constitutes a fi rst step in efforts to build more inclusive, potentially better ac-
cepted policies, minimizing confl ict, and ultimately increasing the possibilities 
to achieve socioecological objectives.

Values are principles associated with a given worldview or cultural context, 
a preference someone has for something, and the importance of something for 
itself or for others (Pascual et al. 2016). The value of nature or biodiversity is 
a contested domain and a source of confl ict over the way humans relate in and 
through nature (O’Neill et al. 2008). There is no conceptual agreement on the 
value of biodiversity. Values of biodiversity and nature (including forests) are 
commonly classifi ed as intrinsic, instrumental, and relational. Thus, emphasis 
can be placed on the instrumental role of biodiversity to support a good quality 
of life through the capacity to provide material (e.g., food, fi ber) and immate-
rial (e.g., recreation, mental health) benefi ts. Alternatively, emphasis can be 
on honoring Earth as sacred (Diaz et al. 2015). Sustainability, diversity, and 
justice are common values in the academic and policy approaches to forests 
and biodiversity. Such a wide spectrum of values is rarely taken into account in 
environmental decision making. Instead, a struggle over dominance regarding 
monistic worldviews over nature is a constant feature. This is often manifested 
in global confl icts over resources, a sense of environmental injustice, and un-
sustainable development (Pascual et al. 2016).

The struggles over worldviews and associated values and the resulting con-
fl icts are a direct manifestation of environmental injustices perceived and felt by 
disempowered actors in society, such as those whose worldviews and values are 
dominated. Likewise, harmonization of social, environmental, and economic 
goals inherent in sustainability goals are hard to achieve if proper institutions 
are not designed and put in place to help resolve environmental confl icts and in-
justices over time. It is thus impossible to detach the issue of worldviews and 
associated values from institutions, understood as norms, rules, and strategies 
which determine the normative views on the appropriateness of policy interven-
tions (Ostrom 1991).
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Over the years, frameworks for biodiversity conservation have expanded 
substantially, shifting from diversity-based frameworks to integrating sustain-
ability, including the human dimensions of well-being and livelihoods. This 
is in line with the realization—by way of contestation—that conservation can 
be undermined if local livelihoods, rights, and needs are not integrated into 
conservation and sustainable management programs. However, strategic issues 
such as participation, representation, and the distribution of benefi ts and bur-
dens of conservation and sustainability are issues that deserve more discussion 
and recognition in policy making. If forests and other high-diversity ecosys-
tems are to have a future, justice needs to be incorporated into biodiversity 
frameworks for a more holistic understanding of the social outcomes of con-
servation and, importantly, a more realistic design of actions for conserving 
biodiversity.
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City Limits
Looking for Environment and 
Justice in the Urban Context

Amita Baviskar

Abstract

As cities have overtaken the countryside as habitat for most of humanity, their envi-
ronmental politics have become all the more critical. However, the contours of urban 
environmental politics—their discursive frame and ultimate aims, their authorized cast 
of actors, and modes of action—often have little to do with ecology or justice. Why is 
this so? This chapter argues that the power to defi ne and address an issue as an “envi-
ronmental problem” is unequally distributed. Social location and cultural capital shape 
interpretive frameworks and capacities to act. Selective and superfi cial framings of en-
vironmental issues derive from urban inequality. Indeed, the urban environment poses 
a peculiar perceptual problem because it does not seem to be composed of commonly 
understood features of “nature.” That is, the predominantly artifactual aspect of the ur-
ban environment complicates understandings of ecological issues based on the template 
of rural environments. Historically, urban environments have been managed in terms of 
securing spatial and social order. This logic continues to dictate environmental politics 
in the city, to the detriment of ecology and justice.

The City: Two Views

Anuj Gupta, 45, senior manager with a corporate fi rm in Gurgaon, a suburb of 
Delhi, stood at the window of his luxury apartment in Malibu Towne, looking 
down at the scene below, he recounted:

This used to be all green. Trees and fi elds of wheat and yellow mustard in winter. 
That’s why we moved here. Because of the fresh air and peace. But now it’s a mess.

Pointing to the glass and steel skyscrapers that punctuate the distance, he 
continued:
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It’s all built up. I drive out of the gate of the colony and I’m stuck in traffi c for 
hours. There’s no order, no discipline. The air is so bad that my son has severe asth-
ma. We have air purifi ers installed at home and his school bus is air-conditioned 
but he has to carry his inhaler with him all the time. Half the kids in his class do 
the same.

Turning back, as a maid served us glasses of lemonade, he gestured at the cool, 
marble-fl oored room:

This apartment, too. You’d think this was worth it but we have no water. We pay 
a fortune for private tankers to fi ll our reservoir and we buy fi ltered water for 
drinking and cooking from another supplier. We’re supposed to have 24-hour 
electricity but the power supply is so bad that our generators work overtime. 
The maintenance charges are through the roof. The only thing I can say is that 
at least it’s safe. Out of the colony gates, it’s another story, but inside we’re all 
right. The security guards have strict instructions to check everyone who comes 
in; we have CCTVs (closed-circuit television) and intercom. All the maids and 
drivers have ID cards issued by our RWA (Residents’ Welfare Association) and 
verifi ed by the police. It’s OK here, safetywise. We don’t go out much, only to 
work, school or the shopping malls. The malls here are good, at least there’s that: 
nice stores, lots of places to eat. But the rest of it is rubbish. All these people. So 
much congestion. The government does nothing at all. In fact, it only encourages 
them. We pay taxes but who listens to us? Our RWA has had to fi le a court case 
to get that slum next door removed. It’s fi lthy; their children shit out on the street; 
you can’t even walk in the colony park because of the stink from across the wall. 
Who knows what disease we might get? Last year, we paid extra to raise the 
boundary wall; you hear of theft and murder in the news all the time. Gurgaon 
is a mess, I tell you.

Across the wall from Anuj Gupta’s apartment, Sarita Devi, 32, sits outside her 
jhuggi (shack) chopping onions and potatoes, every now and then swatting at 
the mosquitoes that swarm up from the open drain that runs alongside. Even 
at dusk, the tin-walled shed in which she lives with her husband and three 
children is stifl ing; they have a watercooler but when the power cuts out—
which it does frequently—there’s no respite from the heat. The cooler and a 
television set are Sarita’s prized possessions, purchased from her earnings as 
a domestic worker cleaning homes and washing dishes in the Malibu Towne 
apartments across the razor wire-topped wall. She earns a steady wage, all the 
more essential because her husband Manoj does not have a steady job, as she 
describes:

He used to work in a factory but they fi red him when he missed a few days be-
cause he had to go back to the village to help his brother. Then he thought he’d 
start his own business and sell vegetables, but that didn’t work out either. He 
then became a helper to a mason on a construction site and got good money but, 
for the last two years, there’s been no demand. Now he drives a cycle rickshaw 
but that doesn’t bring in much. If I didn’t work, how would we feed ourselves? 
Everything keeps getting more and more expensive.
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Tilting her head toward the tiny room behind her, a tidy space in which pots and 
pans gleam on a shelf beside wall calendars showing Hindu deities and a bed—
the sole item of furniture—is pushed up against the wall, Sarita continues:

And this jhuggi: we bought it and built it up with our own hands but they keep 
saying that our basti (settlement) is illegal and we’ll be evicted. We’ve been here 
for twenty years, how can they remove us? The Councilor says he’ll look after 
us, but you can’t trust anyone these days; they’re only looking after their own 
interest. If we had to leave this place, where would we go? Where would I work? 
As it is, life is hard. I queue up at 5:30 every morning to fi ll up pots of water; 
every day there’s a fi ght at the tap. The toilets are so fi lthy it turns my stomach. 
In the monsoon last year, the drains overfl owed and sewage entered my jhuggi. 
My youngest daughter had diarrhea for two months. We spent three thousand 
rupees on getting her treated. But I say, all right, at least we’re not starving. At 
least we have a roof over our heads. This is the fate of poor people. What can 
we do? But if they take away even this, what’s left for us? I can’t sleep at night 
I’m so worried.

Though only a wall separates them, Anuj Gupta and Sarita Devi seem to in-
habit different worlds. The contrast is most vivid in the physical spaces in 
which they live. Gupta’s home is at least twenty times larger than Sarita’s 
shack. It has running hot and cold water, three bathrooms, and six air con-
ditioners. The apartment block sits amidst lush lawns and frangipani trees, a 
swimming pool, and children’s play area. Sarita’s home is squashed between 
other shacks, each a tangle of tin sheets and rough masonry, along a potholed 
lane bisected by a drain where young children squat to relieve themselves and 
pigs snuffl e around in the wet muck. Dogs root through heaps of waste, dirty 
plastic bags, and decaying organic matter. There’s nowhere to play so kids 
crowd the street, dodging between passing rickshaws and motorbikes. At each 
end of the lane there is a public tap that supplies water for two hours in the 
morning and evening; it’s usually at low pressure and the number of waiting 
people high. There is one mobile toilet with ten cubicles for the entire lane of 
more than two hundred households: by common consent only women use it; 
men defecate in a scrubby wasteland nearby.

Despite these obvious differences, Gupta and Sarita’s observations about 
the places in which they live also contain some telling parallels. Take water 
and electricity, for instance. Both complain about shortages and unreliability. 
However, Gupta is able to buy his way out of the problem, whereas Sarita 
must make do with the little that comes her way. Both are concerned about 
their children’s well-being and the burden of disease to which they are ex-
posed. However, while Gupta junior has access to the best health care, Sarita’s 
child almost died because of a preventable gastrointestinal infection caused by 
drinking contaminated water. Both worry about safety. Gupta frets about bur-
glaries and violent crime, anarchy on the streets, and ensures that his college-
going daughter is chauffeured everywhere. Sarita spends the second half of her 
working day wondering if her eight-year-old daughter came home from school 
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all right and whether her neighbor is keeping an eye on her as she promised. 
Along with this, however, is an ever-looming anxiety that Gupta will never 
have to face: Sarita’s fear about losing her home. More than the precariousness 
of her husband’s earnings, it is the threat of eviction that constitutes the core 
of Sarita’s worries: that this modest yet precious home will be razed by bull-
dozers, its contents scattered, her family’s life shattered.

Gupta’s and Sarita’s lives crisscross in other ways. For one, Sarita cleans his 
apartment, wiping down its marble fl oors with rose-scented detergent, dusting 
the knickknacks on its shelves, washing dishes. For another, when Gupta’s 
chauffeur impatiently honks at a rickshaw to move out of his way on the street 
outside, he could be honking at Sarita’s husband, Manoj. And of course, the 
jhuggi basti that so disgusts Gupta, and that his RWA has mobilized to evict, 
happens to be Sarita’s home.

What Is the Environment?

How do we interpret these sometimes confl icting, sometimes converging nar-
ratives in terms of environmentalism? For most people in cities in the Global 
South, the popular understanding of “environment”—one that cuts across so-
cial classes—centers on its meaning as habitat. That is, the surrounding land-
scape within which one lives—its physical characteristics, social relations, as 
well as the ideas and sentiments associated with it—represents the sum total of 
one’s environment. The concerns that emerge from this environment may vary: 
for Gupta, spatial order and physical safety matter most, whereas Sarita’s pri-
orities are security of shelter, job opportunities for her husband, and her chil-
dren’s health. The “structure of feelings” that the environment evokes for them 
may be different: pride, disgust, fear, comfort, hope. Yet both share the notion 
of “environment” as related to amenities and infrastructure—water, electric-
ity, housing, sanitation, roads—that constitute the essentials of a decent life in 
the city. Several of these are understood to be public goods and a shortfall in 
their provisioning is felt keenly as a breach of the contract between state and 
citizens. The language of claiming these “environmental” amenities therefore 
uses the vocabulary of civic rights.

This all-encompassing notion of “environment” as habitat—a tangible place 
imbued with intangible yet powerful relationships governed by the state—is 
narrowed down within the fi eld of urban studies. Here, the “environment” is 
defi ned in terms of the characteristics of physical space, especially land use—
density of built-up areas, quality of housing, extent of green cover, but also 
infrastructure in the form of transport and sanitation. Within this literature, 
then, one comes across an explicit discussion of “environmental problems”: 
air pollution from factories and motor vehicles, water pollution from untreated 
sewage and industrial effl uents, the shrinking of green areas and the conges-
tion of the built environment. Historically, urban studies took a wide-angle 
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view aimed at understanding (and engineering) an ideal relationship between 
environment and society, including within its sweep the moral as well as mate-
rial well-being of city dwellers as shaped by their physical setting. The work 
of scholars and planners such as Patrick Geddes, Lewis Mumford, and Jane 
Jacobs exemplifi es this perspective (Tyrwhitt 1947; Jacobs 1961; Mumford 
1961). However, “environmental issues” in contemporary urban studies are 
usually studied in isolation and the socioeconomic processes in which they are 
embedded are treated as given. And when changes in urban land use and politi-
cal economy are the focus of analysis, ecological aspects are mentioned only 
in passing, if at all (e.g., Desai 2012).

Public perception largely regards polluted air and water as externalities, 
unfortunate by-products of the wealth-generating processes that make cities 
engines of economic growth to which municipal authorities turn a blind eye 
because of the powerful players involved or because they are pressed with 
providing more “basic needs” such as water, roads, and waste disposal. This 
is the case with almost all towns in India where industrial manufacturing is 
a major part of the economy (Varghese et al. 1998). Only when urban elites 
distance themselves from dirty production processes—for instance, when the 
economic base of a city shifts from industrial manufacturing to services—do 
they mobilize against particular environmental ills, especially those that af-
fect their “quality of life.”1 Besides air and water pollution, green areas and, 
increasingly, wetlands are also the focus of analysis and action but, notably, 
ecological arguments are mobilized in a manner that brackets them off from 
a wider consideration of environmental fl ows (Baviskar 2017). Gupta, for ex-
ample, is active in a campaign to protect a patch of wilderness on the edge of 
Gurgaon that is threatened by real estate developers. The campaign highlights 
the ecological importance of the area as a refuge for biodiversity and as catch-
ment for groundwater. However, the campaigners do not recognize or address 
the fact that they themselves are largely responsible for what they defi ne as 
Gurgaon’s environmental problems: they were the fi rst to buy and occupy the 
luxury apartments that were built on farmers’ fi elds and village commons; their 
water-intensive lifestyle plunged aquifers into the dark zone; buildings and 
roads that cater to them created heat islands that cry out for relief. Protecting 
the last remnant of Gurgaon’s greenery then is a token, a talisman to denote 
the desire for a landscape that includes urban forests as well as shopping malls, 
never mind the contradictions.

Thus, it is a select social group that explicitly invokes ecological arguments 
and mobilizes them to pursue interests that they deem to be “environmental.” 
In practice, environmentalism as an ideology centered on ecological protection 

1 In the late 1990s and early 2000s, public interest litigation against pollution led the Delhi 
High Court to order the closure of older manufacturing industries in the metropolis. This was 
not, however, an instance of environmental concerns overriding economic ones. The extensive 
lands vacated by mills were profi tably repurposed as higher-value real estate for building of-
fi ces, shopping and entertainment malls, and luxury residences (Baviskar et al. 2006).
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for the benefi t of present and future human generations, nonhuman species, 
and planetary biophysical processes is a resource available primarily to those 
who have the cultural capital to leverage it. This cultural capital is not immo-
bile or impregnable: in some cases, it has been eroded by sections of the rural 
underclass through their struggles to secure rights to land, forests, water, fi sh-
eries, and other resources. Their claims have succeeded when they have high-
lighted how ecologically sustainable their practices are and how their cause 
aligns with social justice. Such social movements, classifi ed in the literature 
as the “environmentalism of the poor,” have curbed the power of dominant 
institutions that frame and prosecute environmental agendas by deploying the 
language of scientifi c rationality and economic effi ciency to dispossess vulner-
able populations (Guha and Martinez-Alier 1997). Yet, in the urban context, it 
has been far harder to challenge the cultural capital of these institutions and the 
elite social groups associated with them. While the dominant framing of urban 
“environmental issues” pertaining to noxious externalities has sometimes been 
successfully used by poor people to oppose specifi c projects—the location of 
a solid waste incinerator near African American and Hispanic neighborhoods 
in South-Central Los Angeles, for example—it has rarely been questioned or 
replaced by another that represents poor people’s priorities (Bullard 1990; Di 
Chiro 1995). Those who share Sarita’s social location are scarcely able to artic-
ulate their rights to water and sanitation—or, for that matter, secure shelter and 
jobs—in the vocabulary of environmentalism.2 Furthermore, they are rarely 
able to use an ecological frame to mount a critique of the resource-intensive 
lifestyles of the residents of Malibu Towne.

Why is this? There are two aspects to this puzzle. First, ecology is of-
ten hard to see in the city. The concentration of concrete and tarmac, brick 
and glass, seems to squeeze it out of existence. The built environment over-
whelmingly appears to be an artifact of human manufacture, of materials 
transformed by technology. For minds socialized to separate “nature” from 
“culture”—a long-standing intellectual distinction made across the world—it 
seems evident that there is not a lot of ecology in the city, except in the attenu-
ated form of gardens, birds, and insects (Williams 1980).3 Unlike rural land-
scapes where nature is palpably visible in the form of soil and water, plants 
and animals, and is valued as a productive resource, the urban environment 
fails to yield such recognizable indices to which productive value may be 
ascribed. In rural areas, social movements have been able to fuse the vocabu-
lary of citizenship and environmentalism to fi ght for productive resources 

2 The only exception to this rule is the recent attempt by waste-pickers who collect and recycle 
paper, plastic, and other scrap, to demand a place in the city because of the environmental 
services they provide. I shall discuss their case later in this essay.

3 Thus, a recent book on Bengaluru, Nature in the City (Nagendra 2016) focuses entirely on 
trees, public parks, and private gardens without considering the larger set of biophysical pro-
cesses and material transformations that urban “nature” encompasses. In this book, as in com-
monsense understandings, “nature” is uncritically equated with green spaces.

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Looking for Environment and Justice in the Urban Context 91

and livelihoods as embodied in and deriving from nature. In urban areas, pro-
ductive resources—factories, fi rms, and fi nancial capital—seem unrelated to 
nature. Visible only in isolated units (and not as the underlying foundation of 
economic and social well-being) and valued primarily in terms of consump-
tion, urban ecology becomes a concern mainly for elites who can afford to 
pursue such “minor,” “nonessential” causes.

The second reason why the urban poor have not been able to wield envi-
ronmentalism as a discursive resource to secure their interests has to do with 
legitimacy. Environmental debates are almost always framed in terms of pub-
lic interest. That is, an environmental good is held to be universally benefi -
cial, transcending the interests of particular sections of society. Poor people’s 
quest to secure the environmental resources that matter most to them—shelter 
and sanitation, for instance—are viewed by the state and its reference publics 
as particularistic interests, of concern primarily to the affected group. This is 
especially so when these interests come up against those of more powerful 
groups who claim to represent the wider social good. In the last fi fteen years 
in Delhi, public interest litigation by environmentalists and RWAs like that 
of Gupta’s colony has brought about the eviction of settlements, such as the 
one that Sarita inhabits, on the grounds that they were an “environmental nui-
sance” or were polluting the river Yamuna. The courts came down on the side 
of “clean and green Delhi,” dismissing pleas that their orders would deprive 
vulnerable groups of basic shelter and subsistence. Instead, they castigated 
slum dwellers for occupying land illegally, a crime born out of compulsion in a 
city that provides little affordable, legal housing for its underclass near places 
of work. At the same time, portraying the poor who lived along the riverbanks 
as environmental villains in the Yamuna case was a spectacular miscarriage 
of justice since the untreated waste released into the river came from better-
off neighborhoods that were connected to the sewage system. Evicting squat-
ter settlements along the embankments didn’t solve the pollution problem; it 
only allowed land in Central Delhi to be made available for redevelopment 
(Baviskar 2011b). A similar pattern of public interest environmental activ-
ism adversely and unfairly affecting the poor prevailed in the case of Delhi’s 
drive to deal with air pollution caused by vehicular traffi c (Véron 2006). On 
the other hand, the same courts have condoned environmental violations by 
powerful corporate organizations and by the government, on the grounds that 
these projects involved a lot of money or were “prestigious.” Thus, a clutch 
of shopping malls and luxury hotels on a tract of forest in South Delhi, and 
a grand temple complex and luxury apartments on the Yamuna fl oodplain in 
East Delhi, were retrospectively legalized. Ghertner (2015) argues that, along 
with the fi nancial capital at stake, what moved the judges was the notion of 
environment-as-aesthetics: glittering shopping malls and opulent luxury hotels 
look good, they enhance the appearance of a “world-class city,” so they are to 
be preferred over forests and fl oodplains. Court decisions refl ect the hierarchy 
in how public/private interests around the environment come to be organized 
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in the public mind: fi rst come “economic growth” and “national prestige” as 
represented by corporate capital (state and private), while clean air and water 
or green areas languish far below. And at the bottom, stigmatized by their lack 
of cultural capital, fl ounder the urban poor.

The notion that “what is good for General Motors is good for America” con-
tinues to dominate perceptions of public interest across the world. Economic 
growth is the hegemonic ideology of national development; ecological issues 
are relegated to second-order concerns. The state promotes capital-intensive 
projects that generate short-term revenues, licit and illicit, for state actors as 
well as “infrastructure” for further economic growth: this is believed to be 
synonymous with the “public good.” When the state does take note of environ-
mental damage by powerful actors—as was the case in March 2016 when the 
politically well-connected Art of Living Foundation organized a giant event on 
the fl oodplain of the river Yamuna in Delhi—it fi rst makes minatory noises and 
then soft pedals on punitive action.4 These modes of thinking also regard the 
urban poor as illegitimate or, at best, irrelevant actors in environmental mat-
ters. By the rules of this game, capitalism usually trumps ecology, and equity 
is a particularly low-value card. So, in an unequal city, elite notions of environ-
mental good prevail as the public interest, and elite projects override ecological 
concerns. The pursuit of apparently universally desired goals by the state and 
public-minded citizens grievously hurts the most vulnerable residents. How 
could the rural poor occasionally overcome a similar hegemonic stranglehold? 
As noted above, it requires considerable cultural capital to be able to insert 
oneself into an elite conversation bristling with class bias. Even when activist 
organizations working with the poor muster legal arguments and the facts to 
support them, they fi nd themselves handicapped. However, in all cases where 
the rural poor have been successful in asserting their rights to resources, they 
have done so by mobilizing a counter-narrative about the superiority of their 
conservationist ethics and practices, often performing the role of the “virtuous 
peasant” or “ecologically noble savage” (Baviskar 1995).5 Organizations of 
the urban poor fi nd it very diffi cult to marshal similar moral claims that marry 
ecology with justice. For there they are: slum dwellers, living in squalor and 
condemned for it. When their claims to their habitat are unsupported by law or 
long usage (compared to their rural counterparts) and they cannot demonstrate 
a conservationist ethic, how do they assert their ecological virtue? Among their 
numbers, only waste pickers and recyclers are now trying to repackage their 

4 Analyses of environmental administration and litigation show a clear and consistent record 
of corporate fi rms being let off the hook for environmental crimes. Compounding the state–
industry nexus is the fact that those crimes could not have been committed without the com-
plicity of the state. This willingness to turn a blind eye to corporate crimes and, when forced to 
take cognizance, to condone rather than condemn, pervades the political economy of environ-
mental law (Narain et al. 2014; Sethi 2016).

5 This is also the case with the 2006 Scheduled Tribes and Other Traditional Forest Dwellers 
(Recognition of Forest Rights) Act, achieved after sustained political mobilization.
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public image as upholders of urban ecology and it remains to be seen whether 
they will be able to use environmentalism as a lever to prise open the door to 
the status and security so long denied to them (CERAG 2009). For the rest of 
the urban poor, the notion that the public interest might include their rights to 
space, shelter, jobs, and civic amenities remains not only out of reach but out 
of the realm of possibility.

Order in the City

The responsibility for creating and managing cities so that all citizens have 
access to a healthy environment rests mainly with governments. Political sur-
vival requires that the state secure legitimacy for its rule by supervising stable 
conditions for capital accumulation. Historically, the state’s push to regulate 
urban environments has been prompted by the desire to shape model citizens 
who would be willing subjects in this project of rule (Joyce 2003). The threat 
of a restive urban underclass seizing power has been around for centuries, but 
was realized most dramatically during the French Revolution in 1789, lead-
ing to a drastic rethinking of how city spaces were used and organized. Baron 
Haussmann’s demolition of dense neighborhoods and the insertion of wide 
boulevards throughout Paris in 1853–1869 was aimed at making the city “more 
governable, prosperous, healthy, and architecturally imposing” but, above all, 
“safe against popular insurrections” (Scott 1998:59, 61). The logic of urban 
planning was to simultaneously create spatial and social order. In colonial 
India, this imperative was at work in the redesign of Delhi (Gupta 1981) and 
Lucknow (Oldenburg 1984) after widespread revolt against British rule in 
1857. When the British built their imperial capital of New Delhi, spatial seg-
regation between white and native populations, as well as a strict code assign-
ing housing on the basis of rank and status, was the norm (Legg 2007). The 
strategy of regulating physical spaces for social control, whether in the form 
of explicit policies of apartheid or the unspoken yet all-pervasive rules of class 
and ethnicity that govern gated communities and the like, continues to prevail 
into contemporary times (Caldeira 1992; Fischer et al. 2014).

Along with the imperative of social control, there were other, more liberal 
ideas of social welfare at work in the imposition of spatial order. The notion 
that urban spaces should be designed for the physical, social, and moral im-
provement of all citizens, especially the most deprived, lay behind the fi rst 
experiments in town planning initiated by Victorian philanthropists in Britain 
(Macqueen 2011). Social engineering via spatial fi xes was attempted on 
a larger scale when Ebenezer Howard’s Garden City model was adopted in 
Britain and the United States, and was subsequently imported to the colonies, 
infl uencing the layout of Lahore, New Delhi, Quezon City, Canberra, and parts 
of Sao Paulo (Howard 1902/1946; Glover 2013). Concerns about public health 
were central to these plans: since the early nineteenth century, the threat of 
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contagious disease epidemics had led to increasing attention to the quality of 
urban water, air, and waste disposal, as well as to monitoring hygiene in places 
of public dining and homes. Soliciting the cooperation of citizens was crucial 
for this enterprise. It was continuously reiterated that cities could be clean and 
healthy only if their citizens were; civic compliance was sought through laws 
penalizing the “nuisance” of littering, urinating, and spitting in public. Thus 
the two organizing principles of environmental regulation were hazard and 
nuisance.

From its inception, then, urban environmental management has been gov-
erned by anxieties around health, hazard, and social order (see Kaviraj 1997; 
Chakrabarty 2002). It has privileged an aesthetic that values capital-intensive 
buildings and manicured green areas (Baviskar 2018). These concerns and sen-
sibilities have precedence over issues of life and livelihood that are central to 
“the environmentalism of the poor.” Since angry and resentful poorer sections 
may constitute a threat to political order, an array of disciplining techniques 
in the work economy, social welfare system, and public spaces are deployed 
to keep them on the defensive and defuse collective mobilization (Chatterjee 
2004). Thus, a 1988 cholera and gastroenteritis epidemic that killed more than 
150 people in East Delhi slums led to improved municipal supply of water and, 
eventually, sewerage (Hazarika 1988), but larger questions about citywide dis-
tributive justice in access to water and sanitation went unaddressed, as did the 
issue of vulnerability to disease aggravated by the poverty of people who had 
been evicted from their homes in Central Delhi and forcibly settled on fl ood-
prone land on the edge of the city. This continues to be the case even today; 
a brief phase of populist welfare policies in the early 1990s gave way to two 
decades of economic liberalization policies that have worsened inequalities in 
Indian cities and created a harsher, more intolerant climate for poor people’s 
livelihood security.6 For the government, resource politics in the city is about 
regulating spaces and managing social order such that economic growth and 
accumulation can continue without disruption from below. In this context, it is 
bourgeois environmentalists with their quality of life concerns that decide what 
constitutes an environmental issue (see also Mawdsley 2004).

Conclusion

As I have argued above, environmentalist action in Delhi—and in several other 
cities in the Global South—is guided neither by the principle of ecological sus-
tainability nor social justice. The dominant form of action has been driven by 
the ideology of bourgeois environmentalism which has had perverse effects on 

6 Saajha Manch, “Manual for People’s Planning: A View from Below of Problems of Urban 
Existence in Delhi” (unpublished manuscript, 2001). It remains to be seen whether the Aam 
Aadmi Party government in Delhi, elected in 2015 with overwhelming support from poorer 
sections of society, will succeed in improving living and working conditions for its supporters.
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air and water quality, and has penalized the poor while ignoring the culpability 
of other classes and their “luxury emissions” and discharges (Baviskar 2011a, 
b). In some instances, ecological values have been pursued, as in campaigns 
to protect wetlands and areas of wilderness, but in a manner hostile to the 
poor communities who rely on these areas for shelter and subsistence. Only 
in exceptional cases do we fi nd urban environmental action aimed at securing 
ecological sustainability as well as social justice. Remarkably, this is achieved 
by one of the most deprived and discriminated against social groups in urban 
India; namely, those who collect and sort solid waste for recycling (Gill 2010; 
Gidwani 2013).

Those who gather and process urban waste bring into the environmental 
frame a notion that has been missing so far: urban metabolism or ecology as 
the sum of stocks and fl ows of materials and energy, which includes those em-
bodied in the built environment as well (Demaria and Schindler 2015). If urban 
environmentalism were to be based on such a metabolic matrix, the fact of the 
city as “nature’s metropolis” would overcome assumptions about the nature/
culture divide (Cronon 1991). By showing the presence of “natural resources” 
in productive practices in the city, and by revealing the glaring inequalities in 
the ownership and distribution of wealth derived from nature, such an analysis 
would allow ecology to be made accountable to equity. (I refer here to the no-
tion of urban metabolism as a metaphor for understanding environmental poli-
tics, and not as an actual model for computing quantifi ed/monetized fl ows.) 
If Sarita and her fellow basti-dwellers could show how light their ecological 
footprint is compared to Gupta’s resource-guzzling lifestyle, and how the lat-
ter’s privileges have been facilitated by preferential treatment from the state, 
they too could claim environmentalism as an ideological resource, just as it 
has been used by some of their rural counterparts to challenge forestry, mining, 
and dam projects. At the same time, the systematic misrecognition of public 
interest would stand revealed for what it is: the pursuit of interests and ideas 
that serve powerful private players.

To be truly disruptive, however, such an ecological framing would have 
to be supplemented by a wider defi nition of “environmental resources.” For 
instance, space is an environmental good that may also generate livelihoods—
the space of the street enables not only walking and sociality but also vend-
ing goods and selling services (de Certeau 1984; Baviskar 2011a). The social 
value of streets cannot be approximated by a computation of ground rent, but 
neither can it be subsumed within a mapping of material and energy fl ows. 
Such a calculus would have to be incorporated within a cultural matrix of what 
counts, where the concerns of the poorest citizens—those who lack access to 
private spaces and resources and rely all the more on urban commons—would 
have priority. This is the challenge posed by dominant notions of the city: what 
exactly qualifi es a resource/problem to be classifi ed as “environmental”? If it 
is its ecological component, where does ecology begin and end and what does 
it encompass? If it is about “natural resources” like land and water, how do we 
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discern them in the highly mediated forms in which they appear? Is a munici-
pality’s crackdown on street vendors an environmental issue? Is a basti’s bid to 
get piped drinking water an environmental campaign? These questions about 
defi nition are important because they allow and disallow not only what can be 
talked about but who can do the talking.
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Nature of Cities and 
Nature in Cities

Prospects for Conservation and Design 
of Urban Nature in Human Habitat

Nancy B. Grimm and Seth Schindler

Abstract

Cities have scarcely been considered in the environmentalist agenda, except when they 
are invoked as examples of environmental degradation. This should change because 
human beings and their creations, of which cities might be the m ost prominent or 
obvious, are an inextricable part of the natural world. The way our species has distributed 
itself on the planet and how it will do so in the future has great implications for its 
impacts on the global environment, not all of which are gloom and doom. This chapter 
introduces a broader conception of nature in cities and nature of cities, inclusive of 
issues relevant to both the Global North and South. Cities certainly confront challenges 
owing to old and decrepit infrastructure, or needed infrastructure that remains unbuilt as 
cities expand with massive in-migration. Infrastructure of all types, including its social, 
ecological, and technological dimensions, provides services to urban residents but can 
also yield disservices, hazards, and risk. These features demand new thinking about 
services in cities, the role of nature, the meaning of conservation and possibility of 
restoration, as well as urban design that is appropriate for urban systems in the Global 
North and South. A broader concept of nature in cities, as well as a vision of the nature 
of cities, holds promise for justice, diversity, and sustainability of this future habitat for 
most of humanity.

Introduction: Cities and Their Changing Environments

The human imprint on the natural environment is massive, extending to nearly 
every piece of the Earth’s land surface, oceans, and atmosphere (Vitousek et 
al. 1997; Kareiva et al. 2007). This impact is such that a new geologic epoch 
is under consideration—the Anthropocene—to refl ect the pervasiveness of 
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human infl uence on patterns and processes of the Earth system (Zalasiewicz et 
al. 2011; Ellis and Trachtenberg 2014). Humans have rapidly come to domi-
nate all ecosystems (Boyden 2004; Ellis 2015) and the continued pressure of 
the extractive, manipulative, and productive activities of this keystone species 
portends severe consequences for Earth’s species and nonhuman nature unless 
the trajectory is deliberately changed.

Of all ecosystems on Earth, cities arguably display the imprint of human 
design and intention to the greatest extent. Cities are places where human ac-
tivities are concentrated, where the majority of the world’s human population 
makes its home, and where the creative work of people is most evident (Grimm 
et al. 2008; Seto et al. 2012). Yet many cities in the Global South exhibit star-
tling inequality, and many southern urban ecosystems are under tremendous 
stress (Baviskar, this volume; Swilling and Annecke 2012; Schindler 2017). 
Cities feature the infrastructures constructed for provision of food, water, shel-
ter, energy supply, and transportation, and these constitute the form of an ur-
ban area. There is an unseen portion, such as the built infrastructure that is 
deliberately buried (e.g., sewers, electrical cables, or gas lines) as well as the 
social, political, and institutional components of society. Cities also feature 
urban nature. Encouraged or even designed, urban nature provides food or 
shade, or simply recreation and enjoyment. Preserved, produced, or “restored” 
(as in a remnant forest patch or a coastal wetland), as well as unrecognized or 
“accidental,” urban nature persists or is reestablished by ecological and evolu-
tionary processes in hidden places.

Cities are home to the majority of the world’s population, and that propor-
tion is projected to increase to 70% by 2050 and perhaps to near 90% by the 
end of this century (UN 2014). The history of urbanization, beginning 7,500 
years ago with urban settlements in Mesopotamia (Redman 1999), has been a 
story of increasing perceived independence from nature, harnessing the ben-
efi ts of technology and exploiting emerging hierarchies of wealth and power to 
replace the services once delivered by surrounding ecosystems—or the need to 
access them directly (Elmqvist et al. 2013b).

Cities have historically been dynamic centers of innovation and culture. 
At the same time, the emergence of impersonal and instrumental social rela-
tions in cities and the concomitant weakening of “traditional” social relations 
and institutions characteristic of agricultural communities has been met with 
trepidation in many societies. These changes in social order or social norms 
coupled with the obvious environmental problems accompanying a sudden rise 
in population density in rapidly urbanizing areas mean that cities are com-
monly perceived as dirty, dangerous, and centers of vice. Examples fi tting both 
extreme images can be found among the world’s cities. In fact, large cities 
have been shown to be centers of innovation out of proportion to their popu-
lation (Bettencourt et al. 2007). Environmental conditions in many cities of 
the developed world have improved dramatically as industrial activities have 
relocated and governmental regulations on air and water quality have been 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Nature of Cities and Nature in Cities 101

implemented. A trend toward greening of these cities is refl ected in the expan-
sion of parklands and open space, “million tree” programs, and installation of 
“green infrastructure” projects (Tzoulas et al. 2007; Pataki et al. 2011; Hansen 
and Pauleit 2014). Yet in other parts of the world, particularly cities in de-
colonized societies, the extreme rapidity of urban expansion driven by massive 
migrations to cities by the rural poor and high intrinsic rates of increase in 
urban populations (Fox 2012) have outpaced the capacity of local governments 
to provide basic infrastructure (UN 2014). Such cities are suffering from air 
pollution, poor sanitation, and lack of clean water, among other stresses. The 
growth of urban populations without a concomitant expansion of infrastruc-
ture and services has indeed contributed to the production of dangerous and 
unhealthy urban environments.

The urban century—one in which we will see the movement of the vast 
majority of the Earth’s human population to cities—coincides with other ac-
celerating changes in the environment. Perhaps most urgent among these are 
climate change and increases in the frequency and severity of extreme events. 
The resulting collision course is one that presents opportunities and in which an 
ecologist’s perspective—along with the perspectives of social scientists, plan-
ners, designers, engineers, and builders—has potential to move cities along 
a trajectory toward greater livability, resilience to extreme events, and sus-
tainability (Childers et al. 2015; McPhearson et al. 2016). The ecologist who 
clings to an environmental protectionist view, however, presents a perspective 
in confl ict with the needs of the twenty-fi rst (urban) century. At the very least, 
protection of unaltered nature (if there is such a thing) involves trade-offs that 
may be untenable within urban centers and even suburban areas. Further, most 
urban ecosystems and urbanization processes are resource intensive; hence cit-
ies displace environmental problems to commodity frontiers and waste sinks, 
extending trade-offs beyond city boundaries to regional and global hinterlands.

An urban ecosystem includes all of the swatches of green that may be rec-
ognizable from an airplane window, here interchangeably termed green in-
frastructure or urban nature, but also the designed and built parts—the gray 
infrastructure—and the designers and builders themselves. This entire urban 
ecosystem is worthy of intentional care by urban residents and managers. It 
also is deserving of the attention of ecologists, environmentalists, designers, 
engineers, and others who are engaged in the process of envisioning, build-
ing, reforming, retrofi tting, and managing the human habitat of the twenty-fi rst 
century—the city.

We will explore the current and projected trends in urbanization and the 
issues those trends raise concerning equity, access, and services provided by 
cities in the Global North and South. The distinction between industrialized 
states in the North and developing countries in the South was made by the 
Independent Commission on International Development Issues (Brandt 1980). 
While we recognize the shortcomings of this distinction given the increasingly 
blurry boundaries between North and South, and the existence of many cities 
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and neighborhoods that disrupt this neat classifi cation, we retain it as a heu-
ristic device refl ecting an objective trend. In short, cities in the Global South 
persistently exhibit higher levels of inequality with regard to urban nature and 
services, as well as incomplete infrastructure systems that serve only a fraction 
of the population.

We review the causes of environmental degradation in cities, which are 
well understood. We then ask, what is the role of urban infrastructure and 
urban nature in providing services to people or protecting them from haz-
ards? What are the prospects for managing unplanned-for risks of the future? 
Finally, we consider how the traditional views of conservation and restoration 
must be modifi ed to apply to cities, by explicit acknowledgment of the impor-
tance of human design and human intention in the concept of urban nature. 
The concepts of diversity, justice, and sustainability are woven throughout 
the chapter.

Trends in Urban Development

The urban population is growing as the rural population stabilizes or even de-
clines. The number of very large (>10 million) and large (5–10 million) cit-
ies is increasing globally, although cities of 1–5 million inhabitants have the 
fastest growth rate. An excellent special feature in Science illustrates some of 
these trends (Wigginton et al. 2016). As urban populations grow, the extent 
of urban areas grows even faster (Seto et al. 2012) so that more land is being 
transformed to urban uses than ever before. In 1950, 24% of the world’s 233 
countries were urbanized (i.e., the urban population was greater than the rural 
population) and only 8% had urban populations that were >75%. In 2014, these 
proportions increased to 63% and 33%, respectively; by 2050, over 80% of 
countries are projected to have more than half of their population living in cit-
ies, with about half of these countries being >75% urbanized.

Perhaps obvious, but still sobering, this grand transition to urban living will 
essentially be complete by the end of the century. When the vast majority of 
the world’s population is concentrated in cities, urban land use will most likely 
occupy less than 5–10% of Earth’s land surface, leaving vast areas sparsely 
populated (Brondizio and Le Tourneau 2016). Does this represent the most 
sustainable confi guration for both Earth’s ecosystems and its human popula-
tion? Currently, the mean population density on Earth1 is 97 individuals/km2 
and if all of these people were concentrated into cities occupying 5% of the 
land surface, mean urban population density would be 970 people/km2—or-
ders of magnitude lower than the world’s densest cities and comparable to 
most U.S. cities today (Figure 6.1). Even with global population rising to 11 
billion by the century’s end as some of the highest projections suggest (Gerland 

1 Assuming population of 7.3 billion and land surface area of 150 million km2, of which half is 
habitable.
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et al. 2014), if concentrated across the world’s cities (we use the range 5–10% 
of the Earth’s habitable land surface), population density would be ~725–1550 
people/km2. The world’s cities today vary tremendously in their population 
size and density. Median urban population density is 5800 people/km2, equiva-
lent to the population density of Shanghai, China (Fig. 6.1), with a minimum of 
500 people/km2 in Knoxville, TN, U.S.A., and maximum of >44,000 people/
km2 in Dhaka, Bangladesh. Nevertheless, this arithmetic exercise illustrates 
that projections for city size and land area could feasibly accommodate the 
urban population surge, all else equal. Of course, all is not equal, a point we 
shall explore in more detail later.

A second important question is raised that is perhaps more central to the 
goals of this volume. What will the environment of cities, and the external 
ecosystems on which they depend, be like when the vast majority of the 
world’s population lives in cities? Must expanding cities in previously ru-
ral countries experience the stages of environmental degradation and hazard 
seen in the early twentieth century in today’s urbanized countries, or will 
they implement measures to improve local urban conditions? Will recent 
trends toward urban greening, urban agriculture, and open space preserva-
tion take hold in these developing cities, or will the simple provision of basic 
clean air, water, and sanitation overwhelm them? Will all urban populations 
have access to the external resources required to keep them functioning? 
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Figure 6.1 Frequency histogram of population density for the world’s cities, showing 
several well-known cities. Data from Demographic 2016; city defi nitions were for large 
metropolitan regions including, in some cases, multiple cities. Standard box plot with 
mean, median, confi dence intervals, and outliers is shown at right.
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How will cities vary in their dependence upon external ecosystems, and how 
distant will their reach extend? What measures can be taken to reduce this 
dependence while ensuring the adequate provision of services to urban popu-
lations? These questions have been asked and answered before, in part. For 
example, Asian cities in China, Korea, and Japan have traced evolutionary 
paths from poverty-related problems to pollution-related problems to con-
sumption-related problems at different paces and points in the past decades 
of rapid urbanization (Bai and Imura 2000). As cities aspire to reach a more 
sustainable “ecocity” phase, Bai argues that strong leadership and planning 
can allow them to circumvent less desirable states (Bai and Imura 2000; Bai 
2003). In contrast, for many cities in weaker economic regions, where meet-
ing basic human needs in cities is still a priority concern, the question of how 
to accelerate transitions is urgent but not well understood. These examples 
serve to illustrate the wide variability in developmental challenges for cities 
of the Global North and South.

The foregoing discussion on density is relevant to these questions because 
the distribution of people among the world’s cities and the distribution of 
those cities and their associated power and wealth is now heterogeneous, and 
the resulting inequality between and within large regions of the Earth (i.e., 
Global North and South) may persist or worsen. Today’s transition to urban 
living is not experienced evenly across the globe, with trends favoring rapid 
urbanization in the Global South and fastest growth in African, Asian, and 
Latin American cities with less than one million inhabitants (UN 2014). North 
America, the Caribbean, and Europe are already >75% urban; most increases 
in the urban population are expected to occur in low-income and lower- to 
middle-income countries. For instance, low-income countries are now 30% 
urban and expected to become 40% urban, while lower- to middle-income 
countries that are now 39% urban will rise to 57% urban by 2050 (UN 2014). 
Most of these lower-income countries are in the Global South and many are 
in warmer climates, where problems of excess heat, inadequate sanitation, and 
vector-borne diseases already, and will increasingly, challenge public health.

Other trends associated with urbanization exacerbate problems of resource 
scarcity and environmental deterioration. One in particular is the proliferation 
of informal settlements in the world’s fast-growing cities. The expansion of 
these settlements can be attributed to migration from rural areas by people 
seeking refuge from confl ict and/or environmental degradation, and natural 
increase (i.e., births minus deaths) (Fox 2012; UN 2014). Informal settlements 
are commonly situated in peri-urban areas or hazard-prone areas, such as on 
steep slopes, or in stream or river fl oodplains. As a result, informal settlements 
are particularly vulnerable to global environmental change (Romero Lankao 
and Qin 2011). In addition to their disproportionate exposure to environmental 
hazards, residents of informal settlements typically lack access to resources 
(e.g., drinking water and electricity), services (e.g., waste collection and public 
transportation), and economic opportunity (Figure 6.2).
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(a)

(b)

(c) (d)

Figure 6.2 Informal settlements, sometimes called slums, favelas, or shantytowns are 
a common feature of rapidly urbanizing regions in the Global South: (a) A town in 
Northern Mexico where residents have appropriated power by hooking in their own 
lines (photo by Nancy B. Grimm). (b) Favela da Rocinha, a shantytown built on a steep 
slope in Rio de Janeiro, Brazil (photo by Donatas Dabravolskas). (c) This stormwater 
“drain” in San Juan, Puerto Rico does not connect to a storm sewer system (represent-
ing inadequate infrastructure) and rapidly overfl ows during rainstorms (photo by Nancy 
B. Grimm). (d) An informal settlement in Marrakech, Morocco, with a discontinued 
sewer infrastructure project (photo by Seth Schindler).

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



106 N. B. Grimm and S. Schindler 

Today, there are thousands to tens of thousands of cities distributed widely 
across the habitable world that vary in population size, demographics, city age, 
urban growth rate, history, spatial extent, percentage open space, urban form, 
as well as in the sociocultural, geographical, ecological, and political envi-
ronment in which they are evolving. As yet, there is no consistent or agreed-
upon typology of cities, no “urban biome” (Pincetl 2015) that can be used 
to predict how cities might drive or respond to global environmental change. 
But we know that human activity drives environmental change and, under the 
current sociotechnical regime, the consumption and fossil-fuel burning that 
is concentrated in cities contributes to climate change. Collectively, cities are 
responsible for over two-thirds of greenhouse gas emissions, for example, al-
though those in the Global North are vastly more prominent contributors. We 
can expect that as urbanizing countries continue to develop, they will have im-
proved access to fuel and transportation and will consume greater amounts of 
meat, all of which are associated with increased intensity of fossil fuel burning. 
Cities also are important contributors to land degradation associated with food 
production and extraction of natural resources, given that they largely depend 
upon external ecosystems for these services.

Urban areas increasingly experience the impacts of global environmental 
change. Many of the most populous and rapidly growing cities worldwide are 
located in low-lying coastal areas and along river fl oodplains (Mansur et al. 
2016). While affording the benefi ts of water delivery and access to transporta-
tion and trade, these regions are at increased risk from sea-level rise and coastal, 
riverine, and urban fl ooding, which are exacerbated by extreme weather-re-
lated events like typhoons or hurricanes, tsunamis, river fl ooding, and storm 
surges (De Sherbinin et al. 2007). Others are located in water-scarce regions, 
such as the North American West, where water must be appropriated—often 
from afar—and where extreme drought and heat events are substantial risks 
(IPCC 2012; Pachauri et al. 2014). Indeed, urbanization and climate change 
are on a collision course. Extreme events are the most immediate way that 
people experience climate change and urban areas are particularly vulnerable 
to such events, given their location, concentration of people, and increasingly 
complex and interdependent infrastructures (IPCC 2012). Infrastructure offers 
the possibility for protection from extreme events, but evidence suggests the 
vulnerability of outdated infrastructure (in the developed world) and the in-
adequacy or even absence of infrastructure (in the rapidly urbanizing world) 
to provide resilience in the face of an uncertain future climate. We assert that 
a resilient infrastructure is one that incorporates ecological, social, and tech-
nological elements. This concept of social-ecological-technological systems 
(SETS) (Grimm et al. 2016; Redman and Miller 2016) is foundational to a 
new sustainability research network focused on urban resilience to extreme 
events (McPhearson et al. 2016), recognizing the capacity of people and their 
institutions to not only harness and invent new technological solutions but to 
coproduce services with the natural environment.
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The Urban Social-Ecological-Technological System

The creation of an urban ecosystem is fi rst and foremost about transforming 
land from what was there previously to a new system state (Grimm et al. 2017). 
The reasons for this transformation may be obvious, but should be stated: peo-
ple need places to live and work (shelter), a means to get around (transpor-
tation), a steady supply of food and water, and energy sources to carry out 
their work and enjoy the comforts of modern life. Waste products need to be 
removed rapidly and effi ciently and protection afforded from natural hazards. 
Such needs are met by infrastructure: the basic fabric of the urban built system 
(Ramaswami et al. 2016). These infrastructure systems have specifi c purposes, 
usually the provision of basic needs (e.g., water provisioning) or the solution 
to environmental challenges associated with concentrations of people (e.g., 
waste removal).

Initially, urbanization might involve pushing back nature, disrupting and de-
grading existing ecosystems, but cities continue to be ecosystems nevertheless 
(Golubiewski 2012), albeit dramatically transformed ecosystems. Sometimes 
nature is left in place or invited back in: some rivers, lakes, forest patches, 
or coastal wetlands may remain relatively unaltered; gardens and parks are 
planted with trees, shrubs, grass, and fl owers; artifi cial ponds are created, and 
feeders are set out to attract birds. These components of the urban ecosystem 
continue to perform their functions (meaning: the ecological processes associ-
ated with their existence, such as primary production or pollination), perhaps 
less robustly than before, but blithely unconscious of human intent.

Together, the elements we think of as nature, the blue, green, and turquoise 
infrastructure (Childers et al. 2015), as well as the built environment and the 
beings who built and arranged it all, make up an urban SETS. Over time, urban 
SETS evolve and change, experiencing increases or decreases in human popu-
lation, introductions of new technology, changes to urban form, continued loss 
or degradation of urban nature, or sometimes reversals of those trends through 
restoration of wild nature. Yet, there is a basic urban identity: the prevalence of 
built infrastructure; the concentration of people, their activity, and the products 
of their enterprise; the dependence upon external systems; and the production 
of wastes that are discharged to air, soil, and water and often transported to 
external ecosystems.

The Urban Environment: Benefi ts and Services

Cities provide for the basic needs of their inhabitants via built infrastructure 
(an expanded defi nition of infrastructure includes the knowledge systems and 
institutions responsible for decisions about infrastructure, as well as the bio-
physical underpinnings of the system). Ecosystem services, usually defi ned 
as the benefi ts derived by society from natural ecosystems, also contribute to 
human needs and well-being (Elmqvist et al. 2013a; Haase et al. 2014; Grimm 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



108 N. B. Grimm and S. Schindler 

et al. 2016). Does the alteration of the preexisting system during urbanization 
always mean that nature’s services are lost or degraded? Are infrastructure 
services necessarily more or less valuable than nature’s services? Can ser-
vices from green infrastructure (nature-based or ecosystem-based services) 
replace the services of gray infrastructure, and if so, under what conditions? 
Because most literature on ecosystem services in cities primarily addresses 
the services derived from ecological functions of urban nature, such as parks 
and remnant patches (e.g., Gómez-Baggethun and Barton 2013; Haase et al. 
2014; McPhearson et al. 2015; but see Grimm et al. 2016) ), there are scant 
data available to compare the multiple values of services delivered between 
the built and nonbuilt, although such a comparison is a common means of 
valuation of nature’s benefi ts (i.e., replacement value) (NRC 2004). A simple 
overview of services (Table 6.1) suggests that services from infrastructure and 
services from nature are interdependent and extend to scales much larger than 
the city itself, thus revealing its ecological footprint (Rees and Wackernagel 
1996). Scholars of urban ecosystems are converging on ideas of ecosystem 
services in cities that recognize the following:

• Ecosystem services of urban nature are different from those of nonur-
ban nature; they often are considered to be degraded.

• People are actively involved in the production, management, and ex-
traction of ecosystem services from urban nature (Reyers et al. 2013; 
Andersson et al. 2014).

• Ecosystem services are often inequitably delivered.
• Built infrastructure provides services that in some cases substitute for 

local ecosystem services (i.e., shelter; see Table 6.1).
• Most ecosystem services in cities are the product of ecosystem pro-

cesses that are modifi ed by infrastructure and the built environment.
• Services in urban SETS are often dependent upon processes that take 

place far from the urban center where they are consumed.
• Urban residents are usually unaware of the prominent role external 

ecosystems play in providing the benefi ts that they enjoy in their cities.
• Protection of urban nature is challenged by the high cost of land in cit-

ies (a conformational and historical inertia), competing needs (multiple 
other urban problems), and a lack of connection with and understand-
ing of the potential benefi ts of urban nature.

Making the conservationist case for nature preservation in cities based on their 
value in providing benefi ts to people is thus complicated by at least two issues. 
First is the broad perception that urban nature is degraded and that it is there-
fore unable to provide services. Although demonstrably oversimplifi ed, until 
recently this has been a common view. The second challenge is the complex-
ity of what constitutes “services” from urban nature and urban infrastructure, 
whether gray, green, or in between (Grimm et al. 2016), and whether they can 
substitute for one another. The service-providing elements listed in Table 6.1 
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are purposefully contrasting; clearly, no one would propose that the use of 
rivers and soils should replace sewerage and wastewater treatment for sanita-
tion. Yet, in some cities constructed wetlands (which contain elements of both 
built environment and nature and thus are hybrid green-gray infrastructure) are 
used to further purify water below wastewater treatment plants (Sanchez et al. 
2016). In contrast, cities like New York are choosing (or at least debating) the 
restoration of coastal wetlands, dunes, and oyster beds (green infrastructure) 
for protection over sea walls (gray infrastructure) (Rosenzweig et al. 2011).

Nature-as-infrastructure should not be embraced as a second-best option 
for residents of informal settlements, and hence a justifi cation for unequal 
exposure to environmental hazards. Nevertheless, there is a diverse range of 
ways in which informal settlements and their residents are related to infrastruc-
ture and integrated into the urban fabric (Bishop and Phillips 2014). In some 
instances, residents of informal settlements develop complex infrastructure 
systems incrementally on an ad hoc basis (Silver 2014) and informal yet vis-
ible and institutionalized systems mediate the relationship between formal and 

Table 6.1 A list of purposefully contrasting elements of built infrastructure and (non-
urban) nature that provide some basic services, defi ned as benefi ts derived by people 
from either built infrastructure or nature. Service delivery to urban populations nearly 
always involves some combination of the two extremes. Note that all services ulti-
mately are derived from nonurban ecosystems as the original source (e.g., water supply) 
or for raw materials to construct infrastructure. Most services from built infrastructure 
require large inputs of energy to construct, maintain, or operate.

Service Built infrastructure Nonurban nature
Water supply Dams, wells, interbasin trans-

fers (pipes, canals)
Streams, springs, rivers, lakes

Water delivery Canals, pipes, plumbing Streams, springs, rivers; gravity
Water quality 
assurance

Water treatment plants Protected lakes and reservoirs, 
wetlands, rivers

Shelter Housing, other buildings Caves, trees*
Food provision Food processing and storage 

plants, delivery systems
Farms, orchards, animal 
populations

Transportation Roads, canals, public transit 
lines

Rivers, lakes, oceans,* land 
routes,* and human-powered or 
passive transport systems

Energy supply Power grid, power plants, 
delivery systems

Fire and biofuel, sun,* wind*

Protection from 
fl ooding

Sea walls, river levees, drain-
age canals

Coastal wetlands, dunes, fl ood-
plains, natural terraces 

Sanitation, waste re-
moval and processing

Sewers, wastewater treatment 
plants, solid waste incinerators

Rivers,* soils*

Recreation and expe-
rience of nature

Parks, zoos, gyms, gardens, 
swimming pools, cinema, 
television, virtual reality

Forests, deserts, grasslands, riv-
ers, lakes, streams, beaches, etc.

*minimally useable without built infrastructure
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informal infrastructure systems (Demaria and Schindler 2016). Thus, as urban 
residents experiment with the materiality of the city and incrementally expand 
infrastructure systems in innovative ways (driven by need, availability of re-
sources, and capacity), a complex urban landscape emerges. This landscape 
is characterized by the interconnection of hybrid infrastructure systems and 
uneven distribution of access, which combine core gray infrastructure systems 
with informal subsystems that in turn incorporate nonhuman nature in a range 
of ways (Bjö rkman 2015). The planting of trees to provide shade, the develop-
ment of community gardens and compost to support urban food production—
even the installation of multiple, distributed, constructed wetlands to reduce 
discharge of pollutants—all may provide moderate solutions to problems of ur-
ban heat, food security, and waste disposal in absence of infrastructure devel-
opment by local governments. In sum, a wide range of potential services is be-
ing discovered and increasingly promoted, albeit not necessarily by municipal 
authorities—as alternatives to the unifunctional, gray infrastructure approach.

The Urban Environment: Disservices, Hazards, and Risks

Urban nature provides quantifi able benefi ts to residents of the world’s cit-
ies (Haase et al. 2014), as does built infrastructure. Both urban nature and 
built environment, however, can be associated with harmful outcomes to 
people. Design of infrastructure and urban nature must consider both benefi ts 
and costs in terms of human health and well-being as well as trade-offs and 
synergies between distinct classes of services (Bennett et al. 2009). In most 
cities of the Global North, air quality has dramatically improved over the 
past decades. Yet, despite careful planning, many growing Asian cities are 
struggling with air pollution resulting from expanding vehicle ownership and 
increased consumption of fossil fuels. Worsening air pollution continues to 
present a serious public health risk as industrialization fuels urban growth in 
other parts of the world.

Changes to the land surface also may have negative outcomes. For example, 
the coverage of large areas of land with heat-absorbing materials like asphalt 
and concrete, along with concentrated energy use in urban areas, can result 
in local climate change called the urban heat island that is far in excess of 
any increases in temperature yet experienced globally. The same impervious 
surfaces rapidly convey rainwater that falls on them, resulting in damaging 
fl oods. Even urban nature can be detrimental to human health and well-being: 
wetlands may attract insect pests, unmanaged streams and lakes can become 
polluted or eutrophic, unpoliced parks and open space may become dumping 
grounds or provide cover for criminals.

Often, it is the absence of human intervention that degrades urban nature, 
given that pollutants and waste produced in cities can become concentrated in 
areas that are not actively managed. Streams and rivers are integrators of the 
landscapes they drain, and lakes and wetlands as low places in the landscape 
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receive the materials transported by streams and rivers. For example, Hale 
et al. (2014) report a dominant signal of residential landscape fertilization in 
stormwater of Phoenix, Arizona (U.S.A.) whereas Kaushal et al. (2008) show 
that leakage from sanitary sewers dominates the chemistry of stormwater in 
Baltimore, Maryland (U.S.A.). While entire cities can be subject to environ-
mental hazards (Mansur et al. 2016), they are commonly borne disproportion-
ately by the poor (Baviskar, this volume; Bullard 2000; Zeiderman 2016).

Sanitary solid waste disposal in the world’s slums is haphazard at best, put-
ting populations at risk of disease associated with inadequate sanitation (UN 
2014). Complex informal systems of solid waste management have evolved 
in most cities in the Global South, as waste management has been somewhat 
of an afterthought for municipal offi cials who prioritize economic growth. 
Informal-sector waste workers tend to mediate the fl ow of recyclable material 
from small and ineffi cient formal-sector waste streams to formal and informal-
sector recyclers. Informal-sector waste workers were historically not recog-
nized by authorities in many cities, but their contribution to waste management 
was tacitly encouraged. This changed as the proportion of recyclable material 
in municipal solid waste increased over the course of a decade of increasing 
commodity prices. The result has been confl ict over access to waste between 
large-scale, capital-intensive, waste-management fi rms and informal-sector 
waste workers (Demaria and Schindler 2016). The challenge is to integrate 
these systems in ways that ensure livelihoods for waste workers as well as 
sanitary and environmentally sustainable waste-management outcomes. Of 
course, sustainable outcomes with regard to solid waste are not assured in the 
Global North, given that some waste management consists of shipping the haz-
ards elsewhere, often to poor regions.

Alteration of the natural environment and installation of infrastructure are 
sometimes intended to provide a measure of protection for urban residents 
against hazards. The service “protection from harm” is encompassed in a mas-
sive literature on disaster risk reduction. Hazards to which urban populations 
are exposed include natural hazards, such as storm surge or tidal fl ooding in 
coastal cities, riverine fl ooding, earthquakes, or fi re; and anthropogenic haz-
ards (either caused or exacerbated by human activity), such as urban fl ooding, 
water pollution, or contamination from wastes. In most cases, gray infrastruc-
ture is built to withstand all but the rarest of such events. Yet when these pro-
tections fail, the consequences can be severe. There is increasing interest in 
using urban nature to bolster or even replace the protective function of gray 
infrastructure through the use of what are called ecosystem-based approaches, 
nature-based solutions, or ecosystem-based adaptation (Royal Society 2014), 
and in the United States are generally encompassed by the preferred term green 
infrastructure. Green infrastructure includes stormwater retention features such 
as rain gardens, green roofs, bioswales, wetlands, and retention basins, but also 
street trees and parks maintained for aesthetic reasons.
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Risks to urbanites from hazards are increasing. Urbanization itself some-
times removes natural protective ecosystems, such as coastal wetlands. 
Exposure to coastal fl ooding under future climate scenarios without protec-
tive ecosystems is estimated to be double the exposure with such ecosystems 
left intact (Arkema et al. 2013). As the frequency and magnitude of extreme 
weather-related events increases (Munich RE 2017), our sense of security from 
infrastructure designed for a 1% probability event is likely misplaced. Under 
climate change, the future is uncertain (Milly et al. 2008; Miller et al. 2011) 
and a 1% event may actually happen as frequently as once in fi ve or ten years. 
A recent study using proxy records for historical sea levels (to AD 800) shows 
that coastal fl oods that occurred once every 500 years in the past are now oc-
curring once every 24 years in New York City (Reed et al. 2015). Thus, the 
capacity of extant urban infrastructure to provide protection against hazards 
that are increasing in frequency and/or magnitude is to some extent itself un-
certain. Finally, hazard risk is increasing in some areas of the world because 
more people are settling in exposed places, and the rate of population increase 
in these areas is outstripping the capacity of local governments to provide ser-
vices. Thus, there are both detriments and potential benefi ts to urban nature, 
the former usually arising from lack of management and the latter, which will 
be taken up in the fi nal section of this chapter, representing a suite of potential 
solutions to the challenges of global environmental change.

Conservation and Restoration in Cities

Nature preservation, conservation, and restoration are the challenges that an 
environmentalist takes on. But what is it that we want to preserve or restore in 
cities? What is nature in cities? Do we include green infrastructure such as a 
green roof or a curb cut or a rain garden in this conception? Does our backyard 
qualify? Is the neighborhood park or a community garden worthy of preser-
vation? Or are just the forest patches, remnant grasslands, unburied streams, 
or surviving wetlands eligible for the environmentalist’s concern? In fact, the 
traditional nature protectionist doesn’t even ask these questions; these pieces 
of urban nature are “fake nature” (Ross et al. 2015) and unworthy of preserva-
tion or restoration.

Cities are thought to have “novel nature” (Pincetl 2015) or “middle nature” 
(Tanner et al. 2014), concepts that recognize the idea that culture and nature are 
coevolving (Boyden 2004; Barthel et al. 2010). Much of urban nature fi ts the 
description of “designer ecosystems” proposed by Ross et al. (2015), refl ect-
ing the control that people as the designers exert and the extent to which they 
intentionally alter pattern and process. But some urban nature is “accidental”; 
that is, it arises independently of human intention (Palta et al. 2017). Examples 
include the grass and weed expansion in abandoned home lots (Ripplinger et al. 
2016) and wetlands that have arisen in the once-dry channel of the Salt River in 
Phoenix as a result of increased outdoor water use and altered hydrodynamics 
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in the river channel (Palta et al. 2017). Promoters of the intrinsic value of na-
ture as a sole rationale for its preservation, “nature protectionists” (Miller et al. 
2011), may have trouble with these concepts and may refuse to acknowledge 
urban nature as nature. A value inculcated in many conservation groups, and 
possibly in much of ecology, is that nature is virtuous and humanity profane 
(Ross et al. 2015), and that humans are a threat to nature. If this is so, how can 
urban nature, with only the occasional “accidental” escape from control by 
humanity, be thought of as nature?

When we ask these questions, it is instructive to think about how our species 
came to be so dominant on the planet. In a brilliant and fascinating conceptual 
treatise, Ellis (2015) argues that it is “sociocultural niche construction” and the 
long-term intertwined processes of human cultural evolution and engineering 
of the environment that underlie our species’ transformation of the biosphere. 
He states: “It is no longer possible to understand, predict, or successfully man-
age ecological pattern, process, or change without understanding why and how 
humans reshape these over the long term” (Ellis 2015:287.) Whether one agrees 
with the mechanism or not, Ellis’s admonition to incorporate an understanding 
of social and cultural drivers is most certainly relevant to the coevolution of 
society and urban nature (see also Boyden 2004), and is probably good advice 
for nonurban nature as well. We should target urban nature in our conservation 
efforts, both for its intrinsic value as nature and for its utility as a provider of 
services to urban residents. The intrinsic value of urban nature may be called 
into question, but as Hartig and Kahn (2016) note, we must both “experience 
nature in cities and experience cities as natural.”

In an urban world, daily exposure to nature is reduced compared to that 
of early hunter-gatherers or even early agrarian societies. This reduction is 
particularly severe in the United States, where awareness of the perils of the 
so-called “nature-defi cit disorder” (Louv 2008) has spurred the “No Child Left 
Inside” movement. Research shows a clear benefi t to people’s health and well-
being from nature exposure. Opportunities for people to interact with nature 
can benefi t their health through improvements in air quality, encouragement 
of physical activity, increased social interactions leading to a greater sense of 
community, and stress reduction with direct impacts on health and performance 
(Hartig et al. 2014). Even views of green space from classrooms have been 
shown to reduce stress and improve scholastic performance in high-school stu-
dents (Li and Sullivan 2016). Recognizing this, many cities are working to 
both reduce urban sprawl and increase the amount of green space, two objec-
tives that may at times confl ict with one another. The challenges of “renatur-
ing” cities (Hartig and Kahn 2016)—affording people greater opportunity to 
interact with nature—include not just enhancing the amount and quality of 
urban nature but ensuring access to it, a way for people to connect (Shanahan 
et al. 2015). Citizen science or “civic ecology” (Krasny and Tidball 2012) en-
gages people in gardens, tree planting, or as friends of parks, resulting in posi-
tive outcomes from contact with nature as well as helping to change people’s 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



114 N. B. Grimm and S. Schindler 

thinking about their relationships with nature. A study of community gardens 
in Stockholm has shown how people’s interaction with ecological systems has 
evolved over many years, resulting in a “socioecological memory” that builds 
resilience (Barthel et al. 2010).

Management of urban nature has mostly focused on remnant ecosystems 
(which may be refuges for species that cannot survive in urban habitats), parks, 
and open space. This approach targets a small portion of the total urban land 
area and as a result, does not address the larger issue of the absence of nature 
from the fabric of cities and city residents’ daily lives. To some extent indi-
vidual landowners address this through their own decisions about local nature 
(i.e., in their gardens or yards), but a broader, landscape-scale management 
paradigm is seldom applied. Our understanding of the spatial and temporal 
scales of how ecosystem services are provided is underdeveloped (Andersson 
et al. 2014) and failure to understand the history of ecosystem service change 
may lead to inaccurate assessments of trade-offs (Tomscha and Gergel 2016). 
Recent work suggests that large tracts of undeveloped land are necessary to 
preserve ecosystem services while small, distributed bits of nature may be 
needed to ensure nature contact for urban residents (Stott et al. 2015). Does 
this necessarily apply, however, to all situations and all cities? For example, 
how urban nature can be woven into the too-rapidly developing fabric of ex-
plosive urban growth in Asia and Africa is an open question, but we have little 
to go on (McHale et al. 2013) with respect to cultural attitudes that shape eco-
system services, the kinds of designs that might be effective in these settings, 
the interactions between immigrants and the places in which they settle, and 
whether the governance structures exist to ensure the place of urban nature in 
an ever-expanding city.

The conservation of urban nature raises multiple issues of environmental 
equity and justice (see also Baviskar this volume). For example, the creation 
of extensive natural amenities can drive poor people from their neighborhoods 
as land prices increase or homes are demolished to make way for parks. The 
largest housing demolition in Delhi’s history resulted in the displacement of 
approximately 150,000 people, whose community on the banks of the Yamuna 
River ostensibly posed an environmental hazard and was ultimately trans-
formed into a park (Bhan 2009). In San Juan, Puerto Rico, proposed dredging 
of a long-abandoned canal and the creation of a wide riparian area will be put in 
place at the expense of several homes. This large riparian park could be a new, 
attractive amenity in a city at risk of gentrifi cation. However, a local commu-
nity organization has been working to ensure that the displaced home owners 
will be relocated within their neighborhoods and that access to new housing 
and amenities will be restricted to current residents, mostly poor homeowners 
in eight neighborhoods that border the canal.

Across many cities, vegetative cover, which provides shade and respite 
from heat, habitat for birds, and other benefi ts, varies tremendously among 
neighborhoods. Hope et al. (2003) found that vegetation abundance was 
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correlated with wealth in Phoenix, Arizona (U.S.A.); this relationship was 
recently supported for multiple neighborhoods in Southern California, where 
tree species’ richness was signifi cantly higher in wealthy than in less affl uent 
neighborhoods (Avolio et al. 2014). Schwarz et al. (2015) went so far as to 
say the “trees grow on money” when they found support for the relationship 
between tree cover and income across seven U.S. cities.

Who benefi ts from the conservation of urban nature? The above studies 
suggest that in many cities it has been the wealthy—presumably people liv-
ing in already clean, healthy neighborhoods with few other problems. The 
trend toward urban greening, it appears, is often unevenly applied. Further, 
the question must be asked, both at scales of individual cities as well as across 
the broader spectrum of world urbanization, whether conservation of urban 
nature can be given a high priority when confronted with the plethora of 
other issues with which the urban poor and the world’s slums have to cope 
(Baviskar, this volume). We believe the answer lies in fully embracing the 
utilitarian view of urban nature, but even more importantly the view of social-
ecological-technological coproduction of services as a means of building re-
silience to shocks and stresses. We address this in the next section on design.

Restoration has been conceptually challenging for ecologists confronted 
with altered ecosystems with no clear “natural” or “reference” analog. This is 
certainly the case for urban systems, and yet there continue to be efforts at 
restoration in cities. Efforts to restore streams, especially the excellent work of 
Australian stream ecologists and hydrologists (Walsh et al. 2005, 2012; Burns et 
al. 2012), involve the reduction of damaging peak fl ows that are a consequence 
of impervious surfaces in cities that are directly connected (through water fl ow) 
to streams. Yet, much of the literature on stream restoration concentrates on 
scarcely urbanized watersheds, since impervious areas over ~30% are consid-
ered too “far gone” to be restored. Note that most cities have >50% impervious 
cover, and many European cities are in the range of 70–80% impervious cover. 
While these restoration efforts should certainly continue, there also is reason to 
rethink the concept of restoration in highly altered urban environments. Instead, 
designing waterways with combinations of technological and ecological fea-
tures specifi cally intended to be multifunctional (i.e., deliver multiple benefi ts) 
—that is, intentionally creating urban SETS infrastructure—may ultimately 
represent a more sustainable pathway (Ahern 2011; Larson et al. 2013).

Design of Urban Nature for Services and Resilience

Imagine a city that is a part of nature, not apart from nature. —P. Mittenmeier2

The challenges facing cities of both Global North and South are massive, 
and against that backdrop, focusing on environmentalism—in the traditional 

2  https://twitter.com/Conserve_WA/status/647100689756262402 (accessed Sept. 27, 2017).

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



116 N. B. Grimm and S. Schindler 

sense—can seem the height of hubris. Yet the strengthening of ecological ele-
ments in cities may be key to enhancing their chances of weathering these chal-
lenges. First, however, we have a long way to go in changing the attitudes and 
deeply embedded biases of ecologists, managers, and urban residents about 
what is nature and what is natural, in cities. Second, urban residents must be 
sensitized to the impact that their consumption patterns have on their regional 
and global hinterlands, that is, their role as drivers of global change. We need 
concerted efforts at environmental education that take on ecology in and be-
yond the city (Elser et al. 2003; Banks et al. 2005; Bestelmeyer et al. 2015) and 
civic ecology opportunities that engage citizens (Krasny and Tidball 2012), 
improving their environmental literacy, and perhaps moving them closer to 
stewardship that reconnects urbanites with the biosphere (Andersson et al. 
2014). In both cities of the North and South, the interaction of residents, deci-
sion makers, and planners with regard to the design and promotion of urban 
nature’s services holds potential to foster resilience and sustainability in the 
face of an uncertain future.

Designing Urban Nature in Northern Cities

It is probably no accident that the rise of interest in green infrastructure and 
nature-based solutions has occurred in cities of the United States and Europe, 
where transition from the industrial city to the sanitary city occurred during 
the last century (Grove 2009). These cities have enjoyed improved local en-
vironmental conditions including cleaner air, expanded and protected parks 
and open space, the best available wastewater treatment, and so on. Several 
cities are at the forefront of conceiving and implementing changes to institu-
tions like zoning and park management, restoring urban streams, improving 
public transportation, offering bike lanes and pedestrian zones, and other posi-
tive trends for enhancing livability in cities. Initiatives like the World Wildlife 
Federation’s Earth Hour City Challenge asks cities to reduce their emissions, 
and the Rockefeller Foundation’s 100 Resilient Cities provides funds for 
cities to hire a Resilience Offi cer to implement changes in city structure to en-
hance resilience. There is much to be learned from Scandinavian cities, which 
consistently are at the top of the world’s greenest and most eco-friendly and 
sustainable cities. Indeed, developing concepts of using coproduced ecosystem 
services from urban nature and its stewards to build urban resilience through 
the strengthening of people’s connection to their local environment and pro-
motion of ecological processes that underpin services emanate from urban 
ecology programs in Sweden (e.g., Andersson et al. 2014).

In many cities of the Global North, however, particularly where the transi-
tion to urban living occurred in the last century, urban infrastructure is aging and 
in need of replacement. A recent report in the United States gives infrastructure 
a failing grade for providing adequate protections for city populations (ASCE 
2013). Furthermore, zoning and other protections are proving inadequate in 
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the United States. In many fl ood-prone areas, new development has sprawled 
into fl ood plains, where federally funded levees and national fl ood insurance 
afford a false sense of security (for an analysis of recent fl ooding in Louisiana, 
see Colten 2016). Traditional risk-based engineering approaches to infrastruc-
ture design that focus on minimizing the risk of failure by investing in hard, 
structural, resistant elements—fail-safe designs—are inappropriate in the fast-
changing environment of the Anthropocene. Instead, more ecologically based 
designs, which may be viewed as safe-to-fail (Ahern 2011), allow for some 
failure but minimize its consequences (Park et al. 2013). These designs should 
be appropriate to place, equitable (neither disproportionately benefi ting nor 
putting at risk any particular segment of the population), and incorporate eco-
logical as well as technological elements. For example, the combination of sea 
walls in highly built-up segments of a coastal city with restoration of marshes 
along less built-up coastlines may help to reduce the impacts of storm surge 
on neighborhoods.

Building resilience to climate extremes, that is, the capacity of SETS to ex-
perience and weather shocks from extreme climatic events without losing fun-
damental structure and function (Walker et al. 2004; Folke 2006), is urgently 
needed if we are to avoid, or even minimize, the debilitating impacts of such 
events in uncertain futures. This concept of resilience emphasizes multifunc-
tional, diverse, participatory, and fl exible solutions, which are best achieved 
by incorporating nature into design (Ahern 2011; Childers et al. 2014; Grimm 
et al. 2016).

Designing Urban Nature in Southern Cities

Rapidly growing cities in the Global South present serious social and ecologi-
cal challenges, particularly as they attempt to meet basic needs for the urban 
poor and in doing so, exacerbate air and water pollution. The rapidity of ur-
ban growth has resulted in increasing fl ows of energy and material to sustain 
cities and this has strained local and regional ecosystems. Most cities in the 
Global South exhibit signifi cant informal expansion, and in some cases mu-
nicipal authorities have sought to connect informal settlements with formal 
infrastructure systems, while elsewhere they have sought to inhibit residents of 
informal settlements from accessing formal infrastructure systems. Regardless 
of whether municipal authorities decide to integrate or isolate informal settle-
ments, the design of infrastructure and the extent to which it is resilient to 
future shocks and stresses is likely to differ from northern cities. Furthermore, 
it is important to note that there is no compelling reason to assume that solu-
tions that have worked in the North can be effectively transplanted to the South 
(McHale et al. 2015).

There is an unequivocal necessity to enhance well-being and reduce en-
vironmental degradation in cities of the South. In developing regions, nearly 
one-third of urban residents live in informal settlements or slums, and in most 
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of these cases the basic infrastructure for water delivery and waste removal is 
inadequate or absent (UN 2014). Small-scale, distributed, green infrastructure 
that fi ts the particular setting may be a cost-effective solution that improves 
resilience (Schäffl er and Swilling 2013), certainly as opposed to the alterna-
tive, which is often the sluggish and uneven expansion of gray infrastructure. 
One problem, however, is that green infrastructure is typically not valued as 
infrastructure and its potential benefi ts in alleviating poverty, creating jobs, 
and ameliorating pollution are scarcely known (Schäffl er and Swilling 2013). 
Instead, ecological elements are seen as a nuisance (if they are not managed) or 
a luxury (if they are) rather than as infrastructure. Thus, a reconceptualization 
of what constitutes viable infrastructure is needed.

The trajectory of urbanization in the Global South is unlikely to mirror 
the urban experience of North America and Europe (Roy 2009; McHale et al. 
2013). This is in part because there is neither time nor resources to construct 
massive water treatment works, stormwater drainage systems, or wastewater 
treatment facilities. And, as we have seen in the case of Louisiana in the United 
States, a false sense of security can be associated with protective infrastructure 
constructed today based on traditional formulas of minimizing failure prob-
ability, given future increases in frequency and magnitude of extreme events. 
The urgency of the infrastructure needs in these situations argues strongly for 
the fl exible, multifunctional, low-cost, replaceable, safe-to-fail type of options 
that ecosystem-based or hybrid solutions can potentially provide. In other 
words, planners are not faced with an either/or choice between gray and green 
infrastructure, but they should try to incorporate elements of each to develop 
unique hybrid and fl exible systems that are city-specifi c and address localized 
contexts and challenges. Flexibility can be achieved through experimentation 
and continual monitoring and adjustment, as advocated by Ahern et al. (2014). 
In their transdisciplinary design and planning model, ecosystem services goals 
are stated and prioritized (decided by all stakeholders), an experiment is de-
signed (which means a project is actually constructed), indicators and metrics 
are chosen to measure goals, monitoring is used to assess effi cacy, and the 
process is iterated so that adjustments can be made when goals are not met. 
This kind of process is very similar to adaptive management used in natural 
resource management, but the design and construction of infrastructure has 
seldom involved all or even one or two of these steps. The pervasive view 
that infrastructure must conform to a standard design, usually gray or highly 
engineered and seemingly impervious to failure, must be reconsidered in favor 
of the more fl exible alternatives that green infrastructure or urban nature can 
provide.

Personal Refl ections

Schindler: Delhi’s ecology is under tremendous strain and this generates haz-
ards to which the poor are disproportionately exposed. The city and its ecology 
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have changed tremendously since my fi rst visit in 2006. Wasteland has become 
elite retail space, forests have become illicit landfi lls, landfi lls are slated to be-
come parks. One colony I have visited regularly over the years is home to scav-
engers that collect recyclable material from an adjacent mountainous landfi ll. 
The houses are made of tarpaulins and wooden beams and, until recently, the 
lanes were dirt which meant that they became impassable during the monsoon 
season. The colony was long and thin, sandwiched between rows of two-storey 
brick buildings on one side, and a major road on the other. However, between 
the colony and the road there was a meager strip of greenery that provided resi-
dents with some space to momentarily escape from their cramped quarters and 
relax or play cricket. This space has been razed to make way for the construc-
tion of a metro station, and a massive incinerator now looms behind the brick 
houses. The community is being squeezed and its residents are losing a com-
petition with the metro for space and with the incinerator for waste. For resi-
dents there is no escape from a localized ecology characterized by the absence 
of green space, leachate that fl ows out from the landfi ll toward the Yamuna 
River, and poor ambient air quality. Their exposure to environmental hazards 
is compounded by insecure livelihoods and lack of tenure security. Sadly, this 
sort of multifaceted vulnerability is all too common, and the livability of the 
future city depends on the emergence of novel human–environment interac-
tions. Urban nature is diverse and can take many forms, but when conceived as 
more than a resource whose exploitation can facilitate economic growth, it has 
the potential to augment livelihoods and enhance well-being.

Grimm: I have lived in the Phoenix, Arizona metropolitan area for nearly 
forty years, although I grew up in the verdant eastern portion of the United 
States. As I drafted this paper, I was enjoying a mini-sabbatical in Stockholm, 
the home of the only urban national park in the world. Walking through those 
woods with their majestic, several hundred year-old oak trees, I marveled at the 
social structures and care in this socioecological system that have, over cen-
turies, allowed these creatures to persist (Barthel et al. 2010). Phoenix seems 
to be a wholly designed and engineered city; even its fl ora is largely imported 
(Hope et al. 2003). Yet exposure, enjoyment, and recreation for its citizens and 
education about the desert environment are made possible by the recent forma-
tion of a community organization, the Central Arizona Conservation Alliance 
(CAZCA), dedicated to protection, education, research, and restoration of the 
Phoenix area desert mountain parks—a cluster of volcanic outcrops that have 
escaped the voracious sprawl of this desert metropolis primarily because of un-
suitability for rapid housing development. CAZCA may function as the middle 
governance entity envisioned in Andersson et al. (2007), because it can coordi-
nate the individual efforts of park managers, community groups, and conserva-
tion organizations and act as a representative in working to achieve protection 
goals through municipal and county governments. Indeed, a vision of county 
parks that ring the Phoenix metropolitan area with a hiking trail, the Maricopa 
Trail, passing through them uninterrupted, could emulate the urban national 
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park of Stockholm. Instead of centuries-old oaks, the area features centuries-
old giant cacti—saguaros—and other unique vegetation of the Sonoran Desert. 
This is urban nature on the wild end of the spectrum, but the necessity for so-
cial engagement among the four million inhabitants of the Phoenix metro area 
makes it urban nature all the same.

Conclusions

Our refl ections capture threads woven through this chapter, contrasting the 
challenges associated with ensuring fundamental environmental rights in cities 
of the South and the continuing trend of reintroducing nature (and ensuring its 
conservation) in cities of the North. Both challenges benefi t from a systems 
perspective that recognizes the interwoven SETS dimensions of cities, their 
infrastructure, and inhabitants. As the world’s population has become increas-
ingly urban, the distribution of wealth, urban density, and pathways of urban 
development have become extremely heterogeneous, leading to inevitable 
inequalities in the distribution of environmental problems both within and 
among the world’s cities. Increasing risk from global environmental change 
adds further stress. Amplifying the benefi ts and services that can be provided 
by a SETS infrastructure, while reducing the hazards and disservices, is a key 
imperative for cities in the face of such changes. Design of a SETS infrastruc-
ture that incorporates urban nature appropriate to the setting is likely to be 
more fl exible, multifunctional, replaceable, safe-to-fail, and cost-effective than 
the monumental gray infrastructure that characterizes urban development of 
past centuries. Both in terms of replacing the aging infrastructures of older cit-
ies and providing new infrastructures for rapidly urbanizing regions, multiple 
services and greater resilience may be expected from a SETS-sensitive design 
that incorporates urban nature.
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Abstract

Within academia, professional practice, and stakeholder groups concerned with envi-
ronmental issues, urban environment carries many meanings. This chapter demonstrates 
the framing of environmental problems, especially as concerns cities, is driven by dif-
ferent normative and theoretical positions. The various social, economic, and political 
contexts in place play a strong role in shaping the perception of how the problems are 
conceived, how they gain support, and who will be involved. Often, common dichoto-
mized perspectives underpin the conceptual and analytical framing used to examine 
urban socioenvironmental problems. To advance both future research and practice, this 
chapter argues that a more inclusive defi nition of the urban environment is needed and 
proposes a broad and inclusive framing that recognizes that these different, seemingly 
contradicting views actually refl ect the various aspects of its multifaceted nature.

What Are Urban Environments and What 
Is Urban Environmentalism?

The urban environment means different things to different academic disci-
plines, professional practices, and stakeholders. Conservation biologists and 
some urban ecologists are predominantly concerned with the urban environ-
ment that provides habitat for fl ora and fauna. For urban environmental man-
agers, air and water pollution, fl ooding, and other hazards often constitute the 
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primary concern. For slum dwellers in developing cities, the urban environ-
ment often entails the provision of fundamental needs in their immediate living 
environment: access to shelter, clean water, food sources, and sanitation. For 
those concerned about resource consumption or climate change mitigation, fo-
cus is on the extent of resources consumed or the amount of greenhouse gases 
emitted by the city.

We adopt a broad and inclusive framing of the urban environment, recog-
nizing that these very different, seemingly contradicting views refl ect different 
aspects of its multifaceted nature. Our conceptualization of the urban environ-
ment includes four dimensions:

1. The nonhuman nature of cities, such as parks, green areas, and urban 
biodiversity

2. The level of provisioning of and access to basic services, such as clean 
water or sanitation

3. Protection from hazards or adverse ambient conditions, such as fl ood-
ing and air and water pollution

4. Impacts beyond cities such as extraction of natural resources for con-
struction and emissions of pollutants and greenhouse gas

These dimensions differ within and across cities, often refl ecting political, 
economic, and demographic hierarchies as well as differences in levels of 
“development” or income distribution (Bai and Imura 2000; O’Connor et al. 
2001; UNDP 2013). Because of this, research that focuses on a single aspect 
is unlikely to generate suffi cient guidelines for planners, decision makers, and 
the citizenry. Even within a city, the composition and relative importance of 
these issues change over time, refl ecting dynamic internal and external social, 
economic, and environmental factors (Bai 2003). The mode and intensity of 
interactions with external regions also vary across cities (Guedes et al. 2009; 
Kennedy et al. 2007; Metson et al. 2015). Many fl uxes of resources, pollutants, 
and other materials across city boundaries are much larger than that within 
their own boundaries (Kaye et al. 2006; Metson et al. 2012). Thus, the environ-
mental impacts as well as the “responsibility” of cities (e.g., concern for their 
supply chains) extend far beyond their physical or administrative boundaries. 
Hence, when assessing the overall impacts of urban environments and policies, 
we need to think regionally and globally as well as locally.

Urban Environmentalism

Under an inclusive framing of the urban environment, almost all cities face 
one or more environmental “problems.” Once an issue is identifi ed as an envi-
ronmental problem, the issue becomes one of “environmentalism,” implying 
some active engagement with the environment for the purpose of solving said 
problem. Urban environmentalism can be triggered by certain environ mental 
disasters and associated health impacts, as demonstrated by the Minamata 
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disease in Japan, smog pollution in China, and municipal waste disposal in 
areas inhabited by people of color in Houston (Bullard 2000). Urban envi-
ronmentalism is also found in “urban greening” trends in many cities of the 
Global North, where communities and local governments work to increase the 
number of trees or parks (Grimm and Schindler, this volume). To some extent, 
dimensions of urban environmentalism mirror those of the urban environment: 
concern for the conservation of nonhuman nature; activism to ensure that the 
basic needs and rights of people to clean water, clean air, and sanitation are 
met; interventions designed to solve pollution problems and expose unequal 
exposure to hazards or pollution; and cross-boundary concerns that refl ect im-
pacts on nature or communities in external regions due to a city’s activities.

Different underlying perspectives or frames determine whether environmen-
tal issues are identifi ed as problems, and the ways in which they are ultimately 
addressed. These sometimes can seem to be contradictory. For instance, the 
nature conservationist’s agenda to save large tracts for parks that can support 
species diversity may confl ict with the environmental justice activist’s concern 
for access to affordable housing in hazard-free areas. Even if these concerns 
are not in direct tension, there is often competition for funds to support imple-
mentation of different agendas. In terms of cross-boundary concerns, a range 
of scales should be considered. The export of air pollutants from fast-growing 
urban areas, for example, impacts regional forest productivity (Innes and 
Haron 2000) which. in turn, may affect livelihoods. In Environmentalism of the 
Poor, Martinez-Alier (2002) highlights the differences between environmental 
concern as a postmaterialist luxury in the Global North and as fundamental to 
livelihoods in the Global South. Indeed, consumption patterns in cities of the 
Global North have driven resource extraction in the Global South, which has 
effectively transferred a range of environmental problems from North to South 
(Burger et al. 2012; Deutsch et al. 2013).

Given the linkage between different perspectives and framings of urban en-
vironmental issues and the various approaches to environmentalism, we seek 
two objectives in this chapter. First, we present and review fi ve dominant fram-
ings of the urban environment that exist in the literature and examine com-
monly used dichotomies that infl uence these framings: urban–rural, Global 
North–Global South, the brown–green agendas, environmental commons, and 
private common property rights. Second, based on the assumption that a trans-
formative change is needed for urban futures that are sustainable, diverse, and 
just, we explore whether it is possible to address multiple concerns through 
plural framings and environmentalisms, and to understand the role that urban 
constituents and global–local interactions might play in bringing about such 
desirable change.

Our discussion is organized according to four main sections: In the fi rst, 
we examine fi ve conceptual and analytical framings of the urban environment. 
Next, we discuss the way issues of sustainability, justice, and diversity in ur-
ban environments are addressed in these alternative framings, and expose the 
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commonalities, intersections, and divergences of different “environmental-
isms” as mobilizers. In the third and fourth sections, our focus shifts to ten-
sions, trade-offs, and synergies among different agendas or framings of urban 
environment. Here we consider the challenges posed by social, economic, and 
political power structures and legacies that underpin opportunities for transfor-
mative change in cities. In conclusion, we highlight the need for collaboration 
around integrated conceptual framings and analytical tools for reimagining ur-
ban futures.

The Urban Environment: Conceptual and Analytical Framings

Before going into the conceptual and analytical framings of the urban environ-
ment, it is important to frame the framing; that is, to understand the factors 
that infl uence the ways in which issues are framed as environmental problems. 
Conceptual and analytical framings are socially constructed: exactly who is 
able to identify and frame a problem or ignore issues considered problem-
atic by others is determined by sociopolitical power structures (Baviskar, this 
volume). In addition to the rather obvious infl uence of different theoretical or 
disciplinary perspectives, infl uences that stem from underlying value systems, 
the socioeconomic context, and lived experiences (with the caveat that even in 
the same urban environment, people can have drastically different lived expe-
riences) play a role in determining what is perceived as the dominant problem 
and the type of conceptual and analytical framing used to devise a solution. In 
this discussion, we refer to four common dichotomies that infl uence concep-
tual and analytical framings.

First, the urban–rural framing is one of the most commonly used dichoto-
mies to analyze the urban environment. From an environmental justice per-
spective, rural residents criticize city constituencies for overexploiting rural 
resources while ignoring the needs of rural areas for basic access to services 
and investments provided by the city (Brondizio 2016). Depending on the re-
gion of the world, rural and urban economies often compete, each claiming to 
be the economic engines of entire regions. The difference between rural and 
urban areas is, however, not as clear-cut as is often asserted and is better con-
ceived as a spectrum rather than as a dichotomy. It is also important to consider 
how the concept of “rural” and “urban” has changed over time as well as dif-
fers across regions. For instance, rural areas were once defi ned mainly by ag-
riculture and subsistence. However, an increasing number of so-called “rural” 
areas (defi ned in terms of administrative jurisdictions) are now industrialized 
or dedicated to resource extraction, or are sustained by service industries that 
are embedded in “urban” networks. Conversely, some urban areas currently 
encompass practices such as allotment farming, which previously may have 
been regarded as the mainstay of rural areas. Finally, trends of suburbanization 
and ex-urbanization prevalent in many areas extend “urban” processes (e.g., 
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land conversion, hydrologic modifi cation, and resource pressures) to much 
larger areas than the original city.

Second, is the Global North versus Global South. In its fi nal report, the 
Independent Commission on International Development Issues (Brandt 1980) 
highlighted inequality as one of the primary challenges for humanity. It noted 
that dividing the world into two groups was a simplifi cation, but maintained 
that “in general terms, and although neither is a permanent grouping, North 
and South are broadly synonymous with ‘rich’ and ‘poor,’ ‘developed’ and 
‘developing’ ” (Brandt 1980:31). Although dichotomizing North and South 
is a gross simplifi cation, this framing does draw attention to the persistence 
of fundamentally unequal power relations and living standards, as well as in-
equalities with regard to knowledge production. Most urban theory has been 
developed in cities from the Global North (Roy 2009), and thus it is impera-
tive to think critically before models from the North are applied to the South. 
Counter-trends and diversity within each of these categories must not also be 
ignored. For instance, many cities and regions in rapidly developing countries 
like China are diffi cult to classify according to this binary system, showing 
well that poverty is not only a feature of the so-called Global South, nor is 
wealth only a feature of the Global North. As discussed below and elsewhere 
in this volume (see Baviskar as well as Grimm and Schindler, this volume), the 
environmental justice literature shows that inequality within cities is as much 
a feature of the Global South as in many regions of the Global North. Thus, 
it is analytically more useful to think about a spectrum that stretches between 
Global North and Global South than a clear-cut dichotomy. Such a spectrum 
takes into account diversity both between and within cities.

Third, we must consider the brown versus the green agenda in cities. In 
the urban environment, the so-called brown agenda addresses issues such as 
access to housing, safe water, sanitation, and remediation of air and water pol-
lution, whereas the green agenda focuses on promoting urban green spaces, 
reducing greenhouse gas emissions, planting trees, and so forth. The confl icts 
or trade-offs between these two agendas can be very real, especially when 
competing for political attention or limited budgets, as it is often the power 
dynamic that identifi es which agendas/concerns get addressed and supported. 
It is also important to recognize that synergy is possible between these two 
agendas: air pollution control and reduced greenhouse gas emission may, for 
example, coexist in cities, contributing to both the brown and green agendas. 
Thus, exploring such co-benefi ts is sometimes more important than prioriti-
zation. Different power bases of these agendas, governance, and institutional 
structures, however, often hamper the real synergies from being realized.

Fourth is the private rights versus environmental commons. City landscapes 
are marked by the intersection of private and public property rights, yet func-
tion as a result of the fl ow of common-pool resources and public goods. Instead 
of a clear-cut distinction in property systems, urban landscapes represent com-
plex matrices and bundles of rights, such as those which defi ne spaces or who 
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has the right to access, manage, withdraw, exclude, and/or alienate property 
and benefi t from different types of resources. The spatial allocation of rights 
and access to common and public goods is mediated by social and political 
structures and is uneven across class, color, origin, and ethnicity lines. Yet 
while the distribution of harms may be associated with social inequalities, it 
also transcends property boundaries with consequences for urban collectives 
as a whole. For instance, lack of access to sanitation in one part of the city af-
fects waterways that are used by diverse social groups. While still common in 
urban analysis and planning, simple typologies of property systems and rights 
are insuffi cient to interpret the collective action dilemmas posed by urban en-
vironmental problems.

Five Conceptual and Analytical Framings 
of the Urban Environment

Conceptual and analytical frameworks provide a common structure and 
language to support the analysis of a given phenomenon and/or problem. 
Conceptual frameworks can be considered as metatheoretical tools: they 
explicitly identify relationships and directionality between components of 
a phenomenon without necessarily posing a predefi ned causality between 
them (Figure 7.1). Conceptual and analytical frameworks can be organized at 
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Figure 7.1 Depiction of frameworks and how they intersect with justice, diversity, 
and sustainability.
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different levels of generality, from showing broad components and relation-
ships underlying a phenomenon (e.g., land use and cover change) to describing 
more specifi c processes (e.g., land-use intensifi cation). Conceptual and ana-
lytical frameworks can be schematic (e.g., systems-based fl ow charts such as 
the Millennium Assessment framework) or narrative (e.g., a proposition defi n-
ing a political ecological approach). Over the past two decades, they have been 
instrumental as tools for interdisciplinary collaboration around complex and 
cross-scale problems. Here, we propose and review fi ve groups of conceptual 
and analytical frameworks used to examine different, but interrelated types of 
urban processes and problems.

Structure of the Urban System: The SETS Framework

To which urban environment does urban environmentalism apply? One fram-
ing of the urban environment derives from the ecosystem concept (Pickett and 
Cadenasso 2002) but is extensively modifi ed to encompass the urban system’s 
components of people, their varied systems, and the built environment: the 
SETS (social-ecological-technological systems) framework (Grimm et al. 
2016; McPhearson et al. 2016; Grimm  and Schindler, this volume). In SETS, 
cities are systems with social, ecological, and technological components that 
interact within a boundary as well as across this boundary with external sys-
tems (for an earlier manifestation of this framing, see Wang and Ma 1984). 
In SETS, the boundary must be defi ned, although it is less important where 
it is located; ecosystem scientists often locate boundaries for convenience of 
measurement. For example, in the United States, a “metropolitan statistical 
area” that includes the inner city, suburbs, and exurban areas may delineate 
an appropriate boundary for quantifying fl ows of materials or movements of 
people because of the availability of data for this unit, but it may not necessar-
ily match the boundaries of biophysical systems upon which it depends, such 
as a watershed.

The ecological components of cities (i.e., urban nature) provide both bene-
fi ts and detriments (services and disservices) to people in cities, often refl ecting 
social differences in relative economic and political power. Built infrastructural 
components of cities are designed and managed to provide specifi c services. 
Both urban nature and these built elements are enabled, designed, and man-
aged by people via their political institutions, economic systems, and so forth. 
Some urban nature and built elements exist in public spaces (e.g., parks, rivers, 
lakes, water treatment facilities), while others are in private spaces. Thus, the 
SETS framing of urban environment encompasses green-brown, private-public 
dichotomies. It also allows the analysis of inequitable distributions of services 
and disservices as well as differential access to nature and the built environ-
ment, which are primary concerns in urban environmental justice. Interactions 
with external systems are a defi ning feature of urban SETS. Some of these 
interactions produce negative impacts on those linked, external systems (e.g., 
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resource extraction from or pollution to distant areas). Thus environmental 
justice for cities, understood through the framing of SETS, might extend to 
intersystem justice because it incorporates these external interactions.

The SETS framing is fl exible and allows us to develop a new conception 
of the urban environment, since by defi nition the environment incorporates the 
service-delivering components of cities, whether natural or built. Potentially, 
this frame permits us to diagnose environmental inequity, alter thinking about 
the environment, and explore innovations that represent potential solutions to 
environmental problems and thus contribute to a transition to sustainability.

Understanding External Dependency and Impact: Urban Metabolism

There is a long history of conceptualizing cities in terms of their “metabo-
lism,” but current scholarship owes a signifi cant debt to Abel Wolman’s (1965) 
framing. Although Wolman inspired a proliferation of scholarship in a range 
of fi elds that conceived of cities as having metabolism analogous to an organ-
ism, considerable divergence and scant communication among disciplines was 
the result (Bai et al. 2016; Castán Broto et al. 2012). Here, we identify two 
main approaches to the concept of metabolism that emerged independently and 
without any notable dialogue.

Industrial ecologists have used the term “urban metabolism” (or “social 
metabolism”) to describe input, distribution, and output in terms of energy 
and materials that sustain a human settlement. This approach focuses on the 
circulation and absorption of some resources into the built environment as 
“stocks” and the transformation of others into waste. Terradas (2001) notes, 
for instance, that in Europe, a city with one million inhabitants requires a daily 
input of 11,500 tons of fuel, 320,000 tons of water, 31,000 tons of oxygen, and 
2000 tons of food. The same city will also produce 300,000 tons of wastewater, 
25,000 tons of CO2, and 1600 tons of solid waste as output. These fi gures tend 
to increase along with increasing levels of per capita consumption. In addi-
tion to quantifying the fl ows, research has focused on understanding the socio-
economic determinants of the fl ows and their distribution (Bai 2016). This 
framing, therefore, is useful for those seeking to situate cities within larger 
ecosystems, as well as city-level policy makers trying to reduce resource use 
within cities, understand structural determinants, and promote a sustainable 
mode of living.

Urban political ecology conceives of urban metabolism in a similar way 
but goes beyond an accounting of stocks and fl ows to ask why a city draws 
in resources and expels wastes as it does. Grounded in critical theory, it seeks 
to transgress the rigid dualism that separates society and nature, and show 
how unequal power relations shape urban resource distribution. Urban politi-
cal ecology frames cities as metabolisms through which fl ows of resources 
circulate to create cities as “socionatural” entities that are characterized by 
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multiple and often contradictory relationships; these shape their social, eco-
nomic, political, and infrastructural form (Swyngedouw 1996). Although these 
metabolisms are contingent on these relationships, they are often confi gured 
with the objective of accumulating capital, and this results in poor social and 
ecological outcomes (Gandy 2004). There is a clear concern with issues of jus-
tice, which has also been infl uenced by the pioneering work of environmental 
justice scholars (e.g., Bullard 1990; Schlosberg 2007). In contrast to the urban 
metabolism analysis by industrial ecologists, whose scale of analysis is typi-
cally the city, the suburbs, and more recently the household, much of this work 
is predominantly situated at the microscale and focuses on particular neighbor-
hoods or political confl icts (Demaria and Schindler 2016; McFarlane 2013). 
Recently, some studies have shown that intercity distribution of the fl ows and 
their determining factors (Bai 2016; Lin et al. 2013) can be linked to diversity 
and justice concerns.

Scholars have sought to bridge these fi elds and expand the scope of urban 
metabolism research in an effort to incorporate insights from ecology. Newell 
and Cousins (2014) refer to the “metabolism of the urban ecosystem,” as a 
means of identifying the points of intersection between the existing approaches 
to the concept of metabolism in cities and the relationship with the broader 
world. Similarly, Bai (2016) argues for the reconciliation of industrial ecology 
and urban ecology: the former benefi ts from being closely linked to concep-
tual advances within urban ecosystem studies, whereas the latter needs explic-
itly to include anthropogenic materials and energy fl ows. The large amount 
of empirical evidence that results can reveal key ecosystem characteristics of 
cities. Perhaps an underlying motivation for whole-system metabolism stud-
ies of industrial ecology and related mass-balance studies in urban ecosystem 
ecology is to understand how dependent the city is on external ecosystems; a 
consequent hypothesis holds that reducing this dependence will promote sus-
tainability (e.g., Metson et al. 2015).

Industrial ecology and urban political ecology are in a state of fl ux with 
regard to the conceptualization of urban metabolism. Nonetheless, there is in-
creasing willingness among scholars to expand the scope of their analysis in an 
effort to represent the complexity of cities as human-dominated, complex sys-
tems. To be successful, these hybrid approaches should include a focus on eco-
systems as well as the contingent nature of urban metabolisms. For instance, 
solid waste can be interred in a landfi ll or incinerated, and the ways in which 
material throughput is managed will have more or less sustainable and socially 
just outcomes. Rather than a “natural” phenomenon, the confi guration of an ur-
ban metabolism is unpredictable and commonly contested. Thus, metabolism 
can signal both an objective relationship between a city and its surroundings 
and be used as a heuristic device to draw attention to confl icts over access to 
resources and services. Both perspectives should inform analyses of the ur-
ban environment, which should be multiscalar and attend to regional, citywide 
(eco)systems as well as microscale events.
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Dynamic, Evolutionary, and Complex Urban Environments

The phenomenon of urbanization represents one of the biggest social transfor-
mations in human history (Bai et al. 2014) and is a dominant driver of global 
environmental change. Grimm et al. (2008) characterize current and future cit-
ies as protagonists in the Anthropocene, a human-dominated geological epoch 
where dynamism, nonlinear change, uncertainty, and complexity prevail (Bai 
et al. 2016; Brondizio et al. 2016). Thus, as many have argued, the theoretical 
principles of complexity science are most appropriate for understanding sys-
tems in this context.

 As human-dominated, complex, dynamic, evolving systems (Alberti et al. 
2008; Bai 2003, 2016; Batty 2007, 2016; Grimm et al. 2013), cities exhibit 
alternative stable states and emergent properties; they are not predictable in a 
deterministic sense and carry the potential for multiple possible futures (Bai 
et al. 2016). Each trajectory is somehow shaped by a unique combination of 
endogenous and exogenous forces, refl ecting both pressures from outside the 
system as well as responses from within the city (Bai 2003). Thus, although 
the study of patterns and trends of urbanization of the past may generate a gen-
eral set of expectations, history cannot be used in a predictive sense given the 
likelihood of nonlinear and abrupt changes. For instance, Bai and Imura (2000) 
have shown how the diverse environmental profi les and trajectories of Asian 
cities, as a case in point, are linked to their development stages, and how an 
evolutionary perspective can help explain the commonalities and differences.

Important aspects of urban dynamism tell the story of urbanization today: as 
mass movements of the human population, often the result of uneven distribu-
tion of opportunities and benefi cial or detrimental environmental conditions; 
as the phenomenon of shrinking cities in the Global North and expanding 
slums in the Global South, and diverse and novel urban forms, with expanding 
suburban and exurban development. Deterioration of rural environments, often 
a driver of migration to cities, is a concern that falls under the diversity dimen-
sion of environmentalism. Shrinking cities embody the reverse trend: loss of 
population from former centers of industry and/or commerce, often owing to 
economic globalization, can present opportunities for environmental improve-
ment (Haase 2008). The consistency of short- and long-term goals in urban 
contexts could also be assessed from an urban dynamism point of view (Zetter 
and Hassan 2002). As LeGates and Stout (2003:228) note:

What looks like a good solution to urban environment to one generation, such 
as a massive highway construction program to solve transportation problems, 
building identical suburban tract housing to deal with the housing crisis, or cre-
ating a nuclear power grid to meet urban energy needs, may not look so to the 
next generation.

Viewing cities as complex, adaptive, evolving systems acknowledges a 
range of possible futures and, in this sense, offers a framework that strongly 
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incorporates sustainability. From this perspective, it is undoubtedly possible 
for a city to be more or less sustainable, and managing the resilience of ur-
ban systems is one way to guide transitions toward more desirable futures. 
Resilience is a system property that refl ects the capacity to undergo shocks 
without substantially changing structure, function, feedback relationships, or 
its fundamental identity (i.e., a resilient city would still be recognized as a 
city after a major disturbance) (Walker et al. 2004). Awareness of this com-
plex, dynamic nature of cities supports the envisioning of plausible (based 
on current trajectories) and desirable (managed transitions) futures as well as 
transformative futures (Iwaniec and Wiek 2014), which may result from game-
changing drivers, unanticipated shocks, or even deliberate interventions (Bai 
et al. 2016). At the same time, however, resilience cannot be simply accepted 
prima facie as a “good thing,” since resilience could act to sustain undesirable 
socioenvironmental states (Anderson 2015; Turner 2014).

Environmental Justice

The environmental justice framing starts from the perspective that environ-
mental issues are fundamentally questions related to justice, and thus focuses 
on how environmental harm (externalities or “bad stuff”) and environ mental 
benefi ts (“good stuff”) are distributed through policies and actions. This fram-
ing (a) incorporates the principle of the “right” of all individuals to be equally 
protected from environmental harm, (b) assesses cumulative impact as op-
posed to assessing the impact of one chemical at a time, (c) shifts burden of 
proof to polluters who do harm, (d) redresses disproportionate impact through 
“targeted” action and resources, and (e) has historically adopted a public health 
model of prevention over a cure.

In the Global North, particularly the United States, where the environmental 
justice movement emerged through the work of Robert Bullard and collabora-
tors (e.g., Bullard 2000), the environmental justice framing points to issues 
common to other parts of the world, but more frequently employs a race and 
class-based lens to point out the injustices of how environmental harms and 
benefi ts are distributed. In the Global South, this form of environmentalism 
tends to focus on social justice, claims to recognition and participation, and 
efforts to defend indigenous land rights and preserve their livelihoods against 
mining, dams, land grabs, oil and gas exploitation. The manner by which the 
environmental justice framing emphasizes social justice concerns (which may 
be broader than specifi c urban environmental challenges) means that it aligns 
well with the livelihood focus of the “environmentalism of the poor” (Guha 
2000; Guha and Martinez-Alier 1997; Martinez-Alier 2002). The plight of 
slum dwellers for clean water (see Baviskar, this volume) illustrates a form 
of “environmentalism of the poor” as it applies to urban situations. In the end, 
neither the northern nor southern perspective subscribes to the “traditional” 
idea that environmentalism is rooted in a romanticized view of nature as 
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something to be enjoyed and protected and separated from humans (Grimm 
and Schindler, this volume).

It is thus important to avoid simplistic oppositions between northern and 
southern environmentalisms and to be critical of deploying this dichotomy to 
imply that these present coherent agendas or social movements. As much as 
“northern environmentalism” cannot be labeled as driven by affl uence or self-
indulgence, one should not slip into the trap of suggesting that the poor in the 
Global South are necessarily more likely to act in pro-environmental ways. 
In fact, local communities in the North or South have mixed views of devel-
opment, and they may be victims of pollution as much as they are complicit 
in it or even perpetrate it themselves. Finally, we should be cognizant of the 
complex dialogue created as environmental concepts move between academia 
and activist circles as well as across regions, through multiple networks and 
learning processes (Martinez-Alier et al. 2014, 2016).

Cities as Solutions

The environmental challenges faced by and created by cities are well known. 
Still, cities can also be framed as agents of positive change. They are locations 
of extraordinary social, political, and economic power and, as such, can play 
a pivotal role in transitioning to more sustainable modes of living. As Rees 
(1995:42) stated:

Paradoxically…while there is no hope for the city per se to achieve sustainability 
independent of its vast and scattered global hinterland, it is in cities that the great-
est opportunities exist to make the changes necessary for general sustainability.

In this sense, cities are well-suited focal points for experimentation and opera-
tionalization of sustainability (Selman 1996). The notion of cities as loci for 
sustainability experiments is increasingly being adopted by urban scholars as 
well as design and engineering professionals (Bai et al. 2010; Bulkeley et al. 
2015). New concepts and approaches, for instance, to climate change are well 
underway (e.g., smart cities, green cities, ecocities, low or zero-carbon cities). 
The role that cities play in climate change mitigation and adaptation is widely 
recognized (Bulkeley et al. 2015; Revi et al. 2014; Rosenzweig et al. 2010). 
Actions at the urban scale by a range of actors might be central to the ability of 
the world to circumvent the worst effects of climate change and forge produc-
tive solutions to the challenges it poses.

This framing needs to take into account the diversity of urban functions as 
well as social, economic, and political contexts. For instance, social justice and 
sustainability are affected by the size, population density, and extant infrastruc-
ture of cities as well as the type of political organization and level of inequality 
of its citizens. Although research shows that larger cities drive more innovation 
(Bettencourt et al. 2007), there is no single optimal urban morphology or popu-
lation density with regard to outcomes that are both ecologically sustainable 
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and socially just. Some cities show a positive relationship between density 
and inequality, whereas others with dispersed populations exhibit economic 
inequality and unevenly distributed environmental hazards. Social and eco-
logical outcomes are determined by many structural factors that are mediated 
or transformed by urban morphology. Thus, it is diffi cult, if not impossible, 
to establish universal prescriptions or normative assumptions with regard to 
city size and density in pursuit of ecologically sustainable and socially just 
outcomes.

Intersection or Diversity of Environmentalisms as a Mobilizer

In urban contexts, an important way to generate justice and sustainability is 
through the interaction and productive engagement of a diversity of environ-
mentalisms. To illustrate why this is productive, consider the example raised 
by Amita Baviskar in Chapter 5 (this volume). Baviskar frames her argument 
around two central narratives, both of which represent a form of environmental-
ism located in a particular place: Gurgaon, India. Anuj Gupta stands as a para-
digmatic case of the “traditional affl uent environmentalism” while Sarita Devi 
represents the paradigmatic case of Joan Martinez-Alier’s “environmentalism 
of the poor.” Baviskar’s analysis shows that these two environmentalisms re-
volve around issues of access to adequate, clean environmental resources; dis-
tribution of environmental resources, social and economic power, and political 
agency; and avoidance of harm.

The environmentalisms presented by Baviskar can be articulated with the 
environmentalism espoused by the environmental justice movement—from its 
roots as a mobilizing force against the racist and discriminatory positioning of 
toxic waste facilities in the southern United States (Bullard 2000:29; 2008:89), 
to more recent mobilizations that seek to frame climate change as inherently an 
issue of justice (Schlosberg and Collins 2014). Indeed, one of the key aspects 
of the environmental justice movement has been its commitment to a plural 
notion of justice (Schlosberg 2007), one that has recently tended to seek larger 
normative frameworks in which to situate its analysis, most notably Amartya 
Sen’s “capabilities approach” to justice. The implication of this shift has been 
an increasing tendency to theorize the “justice” of environmental justice in 
terms of well-being, an arguable departure from the earlier environmental jus-
tice movement, which sought to frame its justice demands in terms of estab-
lished, liberal notions of justice (Edwards et al. 2015).

In other words, mobilizing the actors’ portrait in Baviskar’s account requires 
framings that take into account diversity and justice as intrinsically linked to 
sustainability in cities. The challenge in this approach is for localized inter-
est groups to cohere into a movement that mobilizes the environmentalisms 
of both Gupta and Devi in unison, rather than playing them off against each 
other, as has historically been the case (and, indeed, how Baviskar’s analysis 
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seems to suggest the protagonists view their positions). How, for instance, can 
Gupta’s concern for water access or energy security be connected to the con-
cerns of Devi for green spaces, clean air, and landscape aesthetics in a fast-
developing urban area?

The Promise and Peril of Data in the Urban Environment

One of the key barriers in achieving a sustainable and just urban environment 
is the lack of reliable data, which is absent in some instances, and inaccurate or 
incomplete in others. Although there is a proliferation of schemes and projects 
that generate data on cities, these efforts typically prioritize standardization 
over accuracy.

The standardization of inaccurate, incomplete, and incommensurable city-
level data has the potential to disadvantage already marginalized populations 
and neighborhoods. In his now classic research on environmental racism in 
the United States, Robert Bullard (1990) showed that African-Americans 
were disproportionately exposed to environmental hazards. Their dispropor-
tionate exposure persisted unabated because, prior to the emergence of the 
environmental justice movement, data that exposed the unequal distribution 
of environmental hazards were lacking. The inexorable move toward repre-
senting cities as “big data” risks cementing similarly unequal urban systems 
by rendering informal fl ows and stocks illegal, not to mention people. One of 
the pillars of the environmental justice movement that emerged in the United 
States is that the people most exposed to environmental hazards must be able 
to speak for themselves. Self-representation becomes more challenging as the 
standardization of city-level data becomes an increasingly technocratic affair.

Global Capital Circulation and Environmental Agendas

Cities are embedded in a global context, connected in various ways to webs 
of regional and local resources as well as economic fl ows, power relations, 
conventions and regulations, population movement, and various types of 
displacements of pollution and waste. Cities infl uence and are infl uenced by 
these proximate and distant forces nested within a multitude of feedbacks and 
interactions that ultimately affect specifi c places and groups of people (Kok 
et al. 2006).

The actions of global institutions, such as multinationals, intergovernmen-
tal agencies, and regional and international bodies, are key drivers at global 
and regional levels. Multinational corporations relocated production from in-
dustrial centers in the Global North to emerging economies, thus giving rise 
to the so-called “new international division of labor” (Fröbel et al. 1980) as 
well as a redistribution of environmental impacts (Steffen et al. 2015). This 
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precipitated a crisis in many industrial cities, to which municipal authorities 
have struggled to respond (Bluestone and Harrison 1982; Schindler 2016), as 
well as in emerging economies, where cities suddenly faced new and complex 
challenges with regard to the emergent urban environment. The result has been 
paradoxical: cities are the key scale at which national and global events un-
fold (see Brenner 2000), yet global policy frameworks (e.g., Habitat III) and 
intercity competition make it increasingly diffi cult to defi ne objectives and set 
priorities at the local level (Cohen 2004). Overall, local strategies have to be 
formed and reformed, based on the logic of macro-level factors as to what is, 
or is not, feasible, and actors’ responses and political judgments about which 
values and interests they most wish to promote.

Mollenkopf (2003), while studying the urban political realm, argues that 
one should not underestimate the importance of urban politics and community 
action, and the role of agency should never fade out of the analytical picture. 
There is a broad literature that stresses the fact that grassroots mobilization 
has been a crucial factor in the shaping of cities (Esteva and Prakash 2004; 
Mollenkopf 2003). Of course, the plausibility or success of such reactions re-
lies on the stakes at hand as well as on the social actors’ ability to counterbal-
ance pressures from the larger context. In general, stakeholders differ in their 
agency capability, given local conditions. Whereas some stakeholders may 
have considerable lobbying power, be well versed in interactive action, and 
significantly oppose the system, others may be more easily affected by external 
influences.

Overall, it is possible to argue that national and international forces pro-
vide the framework conditions (both to benefi t from and to react to) and then 
localities do something about these systemic impediments: they resist, cooper-
ate, form alliances, adapt. What actually happens is a result of the dialectic of 
structural change and actors’ responses. It is thus important to understand the 
local dynamics as well. Overall, the nature of the linkage between different 
constituency interests and the roles that actors play at different scales must be 
understood for multilevel governance.

In linking the role of agents for change (in particular, the potentials and lim-
its of different constituents in cities) to the questions of sustainability, justice, 
and diversity, three related areas must be considered:

1. Who defi nes what change is desirable, and who has the power and 
knowledge to effect change? This question speaks to the themes of jus-
tice and diversity. A related question is: How should the sustainability 
of these changes be measured? Change happens at different scales, and 
different constituents may aim to effect change at different scales; this 
has to do, in part, with the limits (both real and perceived) to their 
power to effect change. Interventions that may be deemed sustainable 
or just at one scale may change completely when zooming in or out. 
Providing clean water to one region may seem just and sustainable, 
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but it is a question that must be evaluated in the context of the larger 
socioecological system.

2. Regional variation and interdependence must be taken seriously in 
urban analysis and planning. The political, legal, social, and environ-
mental opportunities available in one place may be starkly different 
from those in another. Cultural and moral norms affect the potential 
of cities and their inhabitants as agents of change, both positively and 
negatively. The stigma of “rocking the boat,” for instance, may work 
to silence mobilization unless a major critical event pushes people to 
act. Conversely, a strongly felt sense of equality and rights might push 
people to ask for better cities to live in, even where laws and regula-
tions themselves have not protected these rights effectively to date.

3. Intraregional and intra-urban variation is equally important in urban 
analysis and planning. Regional urban systems are often organized by 
economic, political, and demographic hierarchies, marked by differ-
ences in services, resources, and quality of life. Likewise, different so-
cial groups are unevenly positioned to benefi t from opportunities for 
gain and may experience different levels of environmental harm (see, 
e.g., Baviskar, this volume; Bullard 1990).

For constituencies that are typically endowed with little or no power, how 
might they be able to speak up and gain attention, or make their approach 
and demands heard and realized? The answers may sound idealistic and un-
realistic, but they are worth considering as ultimate aims. The most important 
aim resonates in the 17 principles of environmental justice, established at the 
First National People of Color Environmental Leadership Summit (1991): the 
people most affected must be able to speak for themselves [paraphrased]. To do 
so, they must be endowed with better tools, better networks, and more power 
to be heard. If formal institutions do little to assist them, alternatives must be 
considered. For instance, the Environmental Justice Atlas project, directed by 
Joan Martinez-Alier, documents and maps the global distribution of environ-
mental confl icts. Among other things, it shows how the terms that are used by 
local communities and campaigners to highlight the confl icts or injustices they 
face may travel to other localities, be adopted by academics, or vice versa. It 
also demonstrates how academic concepts may be embraced as tools by cam-
paigners to mobilize knowledge and gain recognition (Martinez-Alier et al. 
2014, 2016).

Another way of mobilizing knowledge is to enable people to collect their 
own data and, where necessary, to challenge scientifi c parameters. This citi-
zen science represents a growing trend: affected communities gather evidence 
to challenge data collected by industry or local governments (San Sebastián 
and Hurtig 2005). Louisiana’s bucket brigades provide an excellent example: 
they adopted a simple tool to measure air pollution among fenceline commu-
nities exposed to contamination and challenged the scant and inaccurate data 
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collected by industries and the environmental protection agency (see Allen 
2003; Lerner and Bullard 2006). The strategy has inspired similar efforts in 
other parts of the world. For instance in China, a Beijing-based NGO affi xed 
air pollution monitors on kites. Similar crowd-sourcing efforts have resulted 
in the creation and constant updating of maps of pollution to name and shame 
offenders. More often than not, their claims to legitimacy are based more on 
moral grounds than on scientifi c or legal arguments.

Of course, there are diffi culties faced in the model of popular epidemiology, 
which deserves particular attention. In their study of the childhood leukemia 
cluster in Woburn, Massachusetts, Phil Brown and Edwin Mikkelsen (1997) 
defi ed classic epidemiology methods and proposed mapping illness that ap-
peared in very small clusters—considered statistically irrelevant by classic epi-
demiology—onto local pollution. This approach seems very similar to Robert 
Bullard’s mapping of the overlaps between exposure to environmental harm 
and communities of color (Bullard 1990). The difference is that whereas the 
latter is diffi cult to deny, the former is still subject to scientifi c scrutiny. After 
all, just because cancer and pollution coexist in a small cluster does not provide 
incontrovertible proof, by epidemiological standards, that the cause of illness 
is pollution. The same challenge affects China’s cancer villages. In some cases, 
even if the entire village population died of cancer, it would still not be statisti-
cally signifi cant because data need to be aggregated at a larger scale, and at that 
scale, these small samples become invisible (Lora-Wainwright and Chen 2013).

Another important obstacle to communities acting as drivers of change is 
this: not only may their capacity and tools be limited, they may have come to 
accept their position since they have experienced the same sort of injustice for 
decades or more. There may be legal or political grounds for complaint, but 
unless communities feel empowered and entitled to speak up, they most likely 
will not do so. For several reasons, they may learn to normalize and accept 
pollution and injustice, and only challenge them on a very low scale, without 
demanding deeper change (Lora-Wainwright 2013). The only way for such 
communities to speak up is if they develop a stronger sense of their rights or 
have better access to tools to measure their exposure to harm; if they came to 
see their situation not as an accident of fate but as systemic injustice; and if 
they became connected to activists and campaigners who have faced similar 
challenges elsewhere.

How can we bring about change across places and communities? Should we 
adopt a universalist frame, argue that everyone should have the same rights to 
live in a clean environment, and expect and demand the same outcomes? The 
answer should be a strong, resounding, idealistic yes, albeit with a realistic 
sense that we need to adapt to local conditions and that the timelines for change 
will vary in different places. For instance, global pressure needs to be exerted 
on governments as they oversee communities exposed to lead contamination; 
compliance needs to adhere to a global standard of what is an acceptable level 
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to ensure health. This approach should help campaigners, even though imme-
diate compliance may not always be forthcoming.

To ensure that diverse perspectives are heard, promising tools for urban en-
vironmentalists include participatory planning, participatory scenario framing, 
and other similar approaches. Participatory workshops that bring together dif-
ferent stakeholders to consider options for a neighborhood, a district, a city, or 
a region offer a means to achieve consensus or, at least, to understand the op-
tions, trade-offs, and potential involved. The coproduction of future scenarios 
by academics, governmental offi cials, planners, and various groups of people, 
for example, is a powerful way to convert simple lists of aspirations or (more 
commonly) problems to be solved into living narratives that illuminate a suite 
of pathways to desired futures (Iwaniec and Wiek 2014; Özkaynak 2008; Wiek 
and Iwaniec 2014).

Final Remarks

How are different framings of environmental problems driven by differences 
in normative and theoretical positions? How might more inclusive framings 
enable more societally relevant and impactful research and more concerted 
action/practice?

Our discussion has demonstrated that in cities, the framing of environmen-
tal problems is indeed driven by different normative and theoretical positions. 
In addition, different social, economic, and political contexts play a strong role 
in shaping the perception of what the problems are and which ones may gain 
support and for whom. Some common dichotomized perspectives often under-
lie and infl uence the conceptual and analytical framing used to examine urban 
socioenvironmental problems.

However, frequently overlooked are the following: (a) the diversity of ur-
ban environmental agendas; (b) the tensions, trade-offs, or synergies among 
different framings of urban environment and development issues; and (c) the 
social, economic, and political power structures and legacies which underpin 
them. At the same time, commonalities or synergies across these agendas are 
even less commonly acknowledged or applied in practice. We note that there 
is a lack of fundamentally integrated conceptual framing and analytical tools 
to understand the complexity of cities and their place within various types 
of regional and global networks. We do not yet know how to study the com-
plex fl ows of capital, technology, ideas, and environmental goods and services 
within and across city and regional boundaries.

More and better data on cities are urgently needed, as is a fundamental reex-
amination of the nature and method of data collection and analysis. What will 
be the unit of analysis and data collection in cities? What is left out by conven-
tional urban data collection practices? The data that provide support to legiti-
mize action are often aggregated in a way that masks the vast inequality within 
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urban areas. Is citizen science the solution for more accurate and representative 
data collection? Or, should the recognition and legitimacy of such an approach, 
which can be infl uenced by political power structures and agendas, come fi rst?

In response to the issue of inclusive framings, we propose that the following 
three approaches may be more relevant in conceptualizing the urban environ-
ment, and thus more capable of advancing both research and practice agendas:

1. Utilize a more inclusive defi nition of the urban environment—one that 
merges justice with the green and brown agendas. We propose a con-
ceptualization that includes four main components: (a) nature in cities, 
(b) access to basic services, (c) protection from hazard and adverse 
ambient environmental quality, and (d) cross-boundary infl uences.

2. Recognize cities as complex, dynamic, and evolving systems with 
nonlinear trajectories, where various internal and external forces shape 
multiple possible futures. Since cities are an integrated part of global 
capital and environmental systems, they contribute to and are subjected 
to different types of impact displacements across and within regions. 
Such conditions render consideration of inter- and intraregional pro-
cesses central to urban analysis and planning.

3. Recognize the important role various urban constituencies play in 
bringing about desirable change, where the potentials of these constitu-
encies are not fully mobilized, and often limited by various factors such 
as the lack of legitimacy or political voice to act as agents for change.

Many elements of these approaches, including justice and systems-based prob-
lems, have been around and discussed for over twenty years, whereas others 
are relatively new. For those that have long been discussed, we note that dis-
course was often limited to particular disciplinary or stakeholder groups, and 
thus a broader engagement is still very much needed.

In our discussion of fi ve different framings, used to examine and act upon 
urban social and environmental problems, it is important to note that there 
are tensions between some of these framings. Although the framings typically 
address specifi c elements of urban environment, their purposes are often not 
dissimilar. The diverse nature or urban problems call for plural concepts and 
approaches with each contributing different but useful insights. It is also im-
portant to recognize that scholars and practitioners using different frames often 
do not talk to each other. More inclusive, open dialogue across disciplines 
and across concepts and value systems are needed, but may prove diffi cult to 
achieve due to persisting epistemological differences.

Looking ahead, few will disagree that a transformative change is needed for 
urban futures that are sustainable, diverse, and just. Cities are characterized by 
uncertainties, often subject to shocks that result in unintended and unevenly 
distributed consequences. Cities are also spaces where multiple possible and 
desirable futures can be envisioned, which in turn require closer attention to 
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participation and evaluation of benefi ts and trade-offs. As such, envisioning 
more diverse, sustainable, and just futures for cities calls for better understand-
ing of the dynamic interactions among different structural components affect-
ing urban systems, including those that structure social inequalities. In closing, 
several questions emerge as important to research and practice: How do we re-
imagine the urban future? Can city residents, in their diversity, articulate what 
futures they want, develop collective visions, and mobilize around common 
desirable goals? New knowledge and tools, as well as a commitment to engage 
those who are disproportionately affected by the ever-changing environment, 
are needed to support and enable such an approach.
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Social Movements for Climate 
Justice during the Decline 

of Global Governance
From International NGOs to 

Local Communities

Patrick Bond

Abstract

With political foresight, this Ernst Strüngmann Forum considered “how differences in 
framing environmental problems are driven by differences in normative and theoretical 
positions, as well as ways in which more inclusive framings might enable more soci-
etally relevant and impactful research and more concerted action/practice.” When this 
exercise began, the British electorate’s rejection of the European Union and the election 
of Donald Trump as President of the United States appeared inconceivable. Indeed, 
both the mid-2015 G7 summit and December 2015 Paris climate conference left the 
impression that a viable global governance arrangement had been accomplished, and 
that irrevocable steps toward economic decarbonization were being taken that would 
potentially save the planet from catastrophic climate change. In opposition to this elite 
consensus, an international nongovernmental organization (INGO), Friends of the 
Earth International, along with many “climate justice” movement components, con-
demned these two crucial instances of global climate governance. The climate justice 
opposition, however, had no impact whatsoever because the die appeared to have been 
cast for world climate policy, leaving intact several dangerous features of the Paris 
strategy: no legally binding responsibilities or accountability mechanisms; inadequate 
stated aspirations for lowering global temperatures; no liabilities for past greenhouse 
gas emissions; renewed opportunities to game the emissions-reduction system through 
state-subsidized carbon trading and offsets, soon moving from the European Union 
and North America to the emerging markets led by China; and neglect of emissions 
from military, maritime, and aviation sources. In mid-2017, Trump withdrew the United 
States from the Paris Agreement. The climate justice answer to both Trump and the 
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top-down policy regime—one overwhelmingly favorable to the United States, from 
where the strategy emanated—appears to be twofold: an intensifi cation of bottom-up 
strategies that aim to weaken the state of greenhouse-gas emissions and corporate tar-
gets through both direct action (disruptions) and fi nancial divestment. Given that the 
Paris deal is now in question due to Trump’s promise to abrogate U.S. participation 
in the overarching United Nations Framework Convention on Climate Change (UN-
FCCC), the climate justice strategy appears prescient: to undo the damage at local and 
national scales. As the forces of “extractivism” (especially petroleum and coal mining) 
are empowered again by Trump, there may be merit to climate justice activists utilizing 
one of the framing narratives of a “neoliberal nature”: natural capital accounting (so 
as to argue that net losses make fossil fuel extraction economically irrational). For the 
foreseeable future, the global balance of forces appears extremely adverse—especially 
with the rise of rightwing populism and the decline of the Latin American center-left re-
gimes—and no system-saving change appears possible at that scale. This could permit 
a decisive shift of orientation by INGOs toward the climate justice approach, especially 
because of the potential for unity against Trump at sites like Standing Rock. Evidence 
of this can be found in how Greenpeace and 350.org have taken up direct action and 
divestment strategies, respectively, to address climate change and related ecosystem 
breakdowns effectively and fairly during this rapidly closing window.

Introduction

We’re going to rescind all the job-destroying Obama executive actions including 
the Climate Action Plan....We’re going to save the coal industry [and] Keystone 
Pipeline. We’re going to lift moratoriums on energy production in federal ar-
eas. We’re going to revoke policies that impose unwarranted restrictions on 
new drilling technologies....We’re going to cancel the Paris Climate Agreement 
and stop all payments of U.S. tax dollars to UN global warming programs. 
—Donald Trump (2016)

We are the poor cousins of the global jet set. We exist to challenge the status 
quo, but we trade in incremental change. Our actions are clearly not suffi cient 
to address the mounting anger and demand for systemic political and economic 
transformation that we see in cities and communities around the world every day. 
— Dhananjayan Sriskandarajah et al. (CIVICUS 2014)

Is the die cast, must at this one throw all thou hast gained be lost?
The Worlds a Lott’ry; He that drawes may win;
Who nothing ventur’s, looks for nothing
— Sir Thomas Herbert (1634)

Ālea iacta est. On January 10, 49 BC, as he crossed the Rubicon River in Italy, 
Julius Caesar spoke of casting the die (rolling the dice) in a gamble that could 
not be reversed. That day he took a crucial step toward conquering Rome, an 
act that would leave the world changed forever.

By 2015, the importance of addressing climate change was so clear that the 
same metaphor was invoked in the World Bank’s Turn Down the Heat series: 
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“The die is cast. If we do not act now, rising temperatures will endanger crops, 
freshwater reserves, energy security, and even our health.”

The following year, the presidency of Donald Trump and the British elec-
torate’s rejection of the European Union appear to have cast the die for the 
demise of global governance, especially in relation to climate policy. With that 
comes the likelihood of runaway climate change. The political turn of 2016 
sets the stage not only for similar right-wing populist movements gathering 
pace in other European countries, joining dangerous authoritarian leaders in 
Turkey and the Philippines, but also an excuse for worsening pollution from 
the Brazil, Russia, India, China, and South Africa (BRICS) bloc.

What can be done? Is the new political situation appropriate for renewed 
attention to social-movement resistance, especially in the form of climate 
justice?

After all, the elite strategy associated with climate policy gambles at the 
June 2015 G7 summit hosted by Angela Merkel in Elmau and, six months later 
in Paris, at the United Nations Framework Convention on Climate Change 
(UNFCCC) would, like Caesar, change the world. This, however, was not 
due to decisive action, but rather the opposite: failure to grapple with climate 
change as an existential crisis for humanity (Bond 2016). In both sites, the as-
sembled world leaders’ economic, geopolitical, technical, ideological, and me-
dia powers were dedicated to what they presumed was an irreversible, logical 
proposition: marginal, market-driven changes augmented by a slight degree of 
state regulatory assistance will decarbonize the world’s energy, land-transport, 
and production systems as well as protect forests. (No one would deny that 
nothing of substance was offered at either summit to reduce climate change 
caused by air transport, shipping, the military, corporate agriculture, over-
consumption, and methane-intensive disposal sources.) The self-confi dence of 
those signing the Paris Climate Agreement was a refl ection of how far from 
reality global climate governance had roamed, and how quickly they would be 
given an unprecedented reality check.

The fl aws in the elites’ logic would lead to two reactions: (a) an initial left-
ist critique of the Paris Agreement’s reliance upon capitalism’s self-correction 
mechanisms, and hence the downplaying of climate justice; (b) a revival of 
climate change denial along with the rise of extreme petro-military complex 
power within the country most guilty of historic greenhouse gas pollution. 
Ironically, the United States is itself extremely divided as evident from its last 
presidential election: Trump won the presidency via electoral college, based on 
ca. 55,000 voters from four “swing states.” He lost, however, the popular vote 
by ca. three million votes, out of the 130 million votes cast. The same month, 
a poll by Yale and George Mason universities (Leiserowitz et al. 2017) found 
that 69% of U.S. registered voters endorsed the Paris Agreement (only 13% 
were opposed) and 78% supported taxes or regulations against greenhouse gas 
emissions (with 10% opposed). Thus, the grassroots will for “climate action” 
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was in place, even though it was not evident in presidential or congressional 
leadership.

Regardless of Trump’s impact, global climate policy as determined in 2015 
had become a very risky toss indeed. Starting at Copenhagen’s 15th UNFCCC 
Conference of the Parties (COP) in 2009, the U.S. State Department’s chief 
climate negotiator, Todd Stern, successfully drove the UN negotiations away 
from the four essential principles required in a future global governance re-
gime to achieve climate justice (Bond 2012b):

1. Ensure emissions-cut commitments are suffi cient to halt runaway cli-
mate change.

2. Make the cuts legally binding with accountability mechanisms.
3. Distribute the burden of cuts fairly based on responsibility for causing 

the crisis.
4. Offer adequate fi nancial compensation to repair weather-related “loss 

and damage” that occur directly because of that historic liability.

The Elmau goal was for “net zero carbon emissions” by 2100—50 years too 
late—and instead of full decarbonization, the G7 endorsed “net” strategies; 
these are based not on direct cuts but instead on offsets, emissions trading, 
reducing emissions through deforestation and forest degradation (REDD), 
and carbon sequestration (Reyes 2015). As for the rest of the world, includ-
ing the high-pollution emerging markets (especially the BRICS), the so-called 
“bottom-up” pledge-and-review strategy that Stern imposed in Copenhagen 
was once again endorsed by the major new emitters. Six months after Elmau, 
at COP21, the “Intended Nationally Determined Contributions” (i.e., volun-
tary pledged cuts) agreed upon by Paris signatories were so low that even if 
achieved, they would collectively raise the temperature goal set for 2100 more 
than 3 degrees Celsius, thus catalyzing runaway climate change (Bond 2016).

Given the extreme dangers to civilization and Earth’s species inherent in 
Trump’s regressive stance and the Paris and Elmau gambles, the role of a civil 
society countermovement is vital and must prevail against both climate change 
denial and the Paris climate policy within the next decade at the latest. But how 
is this countermovement to emerge?

This chapter assesses the differences between two major civil society 
forces within climate activism, whose divergences are continually reproduced 
in global and local settings: (a) international nongovernmental organizations 
(INGOs), which are part of the global governance regime, and (b) grassroots 
climate justice activists. Currently, both appear united against Trump’s threat, 
but the more durable divisions between the market-oriented climate politics 
favored by INGOs and the need for direct, democratic intervention posited by 
climate justice activists will determine the viability of life on Earth.

The critical question is whether either or both forces will be able to muster 
the oppositional power necessary to reverse Trump’s petro-military politics 
and the “marketization” of climate policy. Can global civil society generate 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Climate Justice during the Decline of Global Governance 157

the countermovement required? If not, both the Trump withdrawal from cli-
mate governance and the gambles made in Elmau and Paris will likely result 
in an ecological catastrophe, whether because of climate change denialism or 
because world elites anticipate that corporate self-survival mechanisms will 
kick in. As scientists point out, however, the lag times from greenhouse gas 
emissions mean that market reactions will be too little, too late.

How might INGOs, climate justice activists, or some combination move the 
world economy and society off the current trajectory? As shown below, civil 
society forces currently appear bogged down in an interminable confl ict over 
principles, analysis, strategies, tactics, and alliances (the “pasta” problem). The 
former include the most active Climate Action Network (CAN) members—
Worldwide Fund for Nature (WWF) and Greenpeace—but also a notable 
self-exiled group from CAN, the environmental justice movement Friends of 
the Earth International (FOEI), which typically allies closely with grassroots 
movements. The INGOs, even Greenpeace, are much more open to alliances 
with politicians and, in some cases, corporations and green business federa-
tions. To complicate matters, the leaders of CAN’s U.S. chapter have embraced 
climate justice with gusto. The two most savvy INGOs, 350.org and Avaaz, 
have become known largely through highly creative social media campaigns, 
and some provide well-recognized, visionary leadership: Bill McKibben from 
350.org, Kumi Naidoo from Greenpeace International (2009–2015), and Annie 
Leonard from Greenpeace U.S.A. Annie Leonard, for example, has probably 
been the most impactful in combining anti-racist and labor networks with cli-
mate justice.

By contrast, climate justice groups are committed to global critique while 
providing essentially local-level solutions, from militant strategies to “direct 
action” tactics described as “Blockadia” by their best-known proponent, Klein. 
To the extent that they tackle corporate power at its fi nancial Achilles’ heel, 
they support the divestment strategy catalyzed by 350.org. Their strength, 
however, especially in the wake of Paris, is in the use of a disruptive repertoire 
to defend land, water, and air against polluters. The peak moment of Blockadia 
was probably the Standing Rock defense of North Dakota “Treaty Land” and 
water, which the Dakota people had won generations ago and yet was threat-
ened by the Dakota Access Pipe Line (DAPL). By late 2016, opposition to 
DAPL was formidable and the Obama regime backed down. In February 2017, 
however, DAPL opponents were routed by the Trump regime and forced to 
leave the land.

Blockadia activists (depending upon circumstances) point out how the 
success of their local battles against oil, gas, coal, and major greenhouse gas 
emitters also benefi ts humankind and the planet. But the local climate activist 
movement is so broad—as witnessed in the diversity of signs that appeared at 
the 400,000-strong New York Peoples March on Climate in September 2014—
that all manner of interventions qualify as climate activism. Klein (2014) is 
correct that “this changes everything.”
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An authentic nomenclature for climate justice relies in part on the Climate 
Justice Now! network’s 2007 launch at the Bali COP13, in opposition to CAN 
which was seen as too market oriented. There were fi ve founding principles:

1. Reduce consumption.
2. Enable huge monetary transfers (funded by redirecting military bud-

gets, innovative taxes, and debt cancellation) from North to South, 
based on historical responsibility and ecological debt, to cover adapta-
tion and mitigation costs.

3. Leave fossil fuels in the ground and invest in energy effi ciency us-
ing appropriate, safe, clean, and community-led renewable energy 
sources.

4. Enforce rights-based resource conservation that ensures indigenous 
land rights and promotes peoples’ sovereignty over energy, forests, 
land, and water.

5. Ensure sustainable family farming, fi shing, and peoples’ food 
sovereignty.

By 2010, a conference of 35,000 people in Cochabamba, Bolivia, had devel-
oped these into concrete demands (in hundreds of pages of workshop reports), 
of which the following are of note:

• By 2017, reduce greenhouse gas emissions by 50%.
• Stabilize temperature rises to 1ºC and 300 parts per million.
• Acknowledge the climate debt owed by developed countries.
• Achieve full respect for human rights and the inherent rights of indig-

enous people.
• Universal declaration of rights of Mother Earth to ensure harmony 

with nature.
• Establish an International Court of Climate Justice.
• Reject carbon markets and commodifi cation of nature and forests 

through the REDD Programme.
• Promote measures that change consumption patterns in rich countries.
• End intellectual property rights for technologies useful for mitigating 

climate change.
• Payment of 6% of developed countries’ GDP to address climate change.

Some high-profi le climate advocates, such as Mary Robinson (a supporter of 
carbon trading), soon appropriated the concept of climate justice for use in 
a manner inconsistent with these demands. Other strategies for equity also 
came into dispute, such as “greenhouse gas development rights” and “con-
traction and convergence” approaches, which also advocated the sale of sur-
pluses on the markets. Climate justice critics argue that such markets have 
the tendency to turn a ceiling into a fl oor. Other concepts such as “common 
but differentiated responsibilities” between national states and “converging per 
capita emissions” were much more in the spirit of climate justice, as defi ned 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Climate Justice during the Decline of Global Governance 159

in Cochabamba. Most importantly, as Egardo Lander (2010) explained in his 
review of Cochabama, the conference brought together the main contemporary 
struggles in a constructive fusion of interests: justice/equality, war/militari-
zation, free trade, food sovereignty, agribusiness, peasants’ rights, struggles 
against patriarchy, defense of indigenous peoples’ rights, migration, the cri-
tique of the dominant Eurocentric/colonial patterns of knowledge, and strug-
gles for democracy.

With the contested rise of climate justice narratives in mind, I wish to con-
tribute to the debate about “how differences in framing environmental prob-
lems are driven by differences in normative and theoretical positions; and ways 
in which more inclusive framings might enable more societally relevant and 
impactful research and more concerted action/practice” (see Lele et al., this 
volume). The stereotypical premise is that the INGOs are pragmatic and hence 
correct in their normative approach: deal making within existing UNFCCC 
constraints. In contrast, climate justice groups are principled, radical, and 
unbending in their opposition to compromise on a matter as vital as climate 
change, and are increasingly unwilling to countenance the kinds of compro-
mises that the December 2015 Paris UNFCCC COP 21 summit represented. 
This is a simple dichotomy, one that begins to break down somewhat upon 
closer examination (e.g., Greenpeace’s direct actions).

In the fi eld of climate politics, however, conditions are becoming so desper-
ate that the more militant, localistic approach may be judged by future gen-
erations as the more pragmatic step required for basic civilizational survival, 
especially if the alternative is what can be termed “neoliberal nature,” a con-
ceptual framing implicitly adopted by both world elites and many INGOs. The 
reliance on market solutions is one of the main strategic impulses within what 
is sometimes termed the theory of ecological modernization, whose other fea-
tures include technological innovations, effi ciencies, and the management of 
externalities aimed at improving environmental outcomes in a rational manner 
(for a critical discussion, see Harvey 1996).

The basic thesis is that market imperfections (such as pollution) require mar-
ket interventions to get the prices right. In what may be its most advanced form 
of such self-correction within neoliberal capitalism, Deutsche Bank’s Pavan 
Sukhdev initiated “The Economics of Ecosystems and Biodiversity” (TEEB) 
within the UN Environment Program to “make nature’s values visible” and 
thus “help decision makers recognize the wide range of benefi ts provided by 
ecosystems and biodiversity, demonstrate their values in economic terms and, 
where appropriate, capture those values in decision making.” TEEB’s search 
for optimal resource use emphasizes “low-hanging fruit” that can achieve the 
least costly form of market-facilitated environmental management.

Climate justice networks, by contrast, use contrary framings of environ-
mental justice that are especially hostile to market strategies. To date, they 
have gathered insuffi cient strength to counter neoliberal nature advocates, 
beyond moralizing. One of the most important areas for this debate concerns 
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climate fi nance, ranging from carbon markets to the Green Climate Fund. 
As this chapter concludes, climate justice activists may be well advised to 
take on board some of the logic of neoliberal-nature INGOs, even on their 
own terms, so as to explore limits and confi rm the futility of reforming a 
thoroughly corrupt structure. The more serious INGOs, such as FOEI and 
Greenpeace, have redoubled efforts to link global and local action, as con-
fi rmed by their 2015–16 promotion of local campaigns that incorporate direct 
action. In other words, the two different environmental narratives have not 
yet achieved a necessary interconnection to pursue dialectical tensions and 
perhaps resolutions.

To make this case, the structure of the argument is fi rst aided if we personal-
ize these complex issues by considering climate debates involving several col-
leagues from Durban, South Africa. This is an ethnography of social struggle 
vignettes, informed by the fact that personal positionality is vital to the framing 
narratives chosen by INGOs and climate justice groups. The perspectives of 
these four individuals, profi led below, to the wider story of climate narrative 
construction, along with their similar origins, political perspectives, and subse-
quent placements in an INGO, a national NGO, a community organization, and 
academia provide an opportunity to assess where the climate justice movement 
(principles, analysis, strategy, tactics, and alliances) has taken them in relation 
to the UNFCCC.

Thereafter, we will explore the wider terrain of neoliberal nature. There we 
fi nd groups that adopt insider positions in relation to global power structures 
that broadly agree with the conceptual premises behind global incremental 
change—following market principles—as opposed to climate justice move-
ments that work locally and reject market strategies. A subsequent consider-
ation of vital issues like carbon trading and natural capital accounting clarifi es 
the complexities, and general principles begin to emerge. These principles are 
not, however, easily reduced to a “sustainable development” rubric. They are 
more contradictory, as we will see.

Finally, by considering how climate policy analyses, strategies, tactics, and 
alliances emerge to lend themselves to this dichotomy, we see INGOs and 
climate justice activists in confl ict over markets and technical solutions—or 
“false solutions” as climate justice activists would argue. This, in turn, allows 
us to reframe both INGO and grassroots climate justice argumentation. The 
rise of Trump makes the search for unity all the more urgent, but also more 
feasible if a world divestment movement picks up momentum.

For the lack of a better phrase, we might term the alternative “ecosocial-
ism,” respectful of the merits of valuing nature (though not counting it for the 
sake of marketization), while at same time confi rming the role of decommodi-
fying social movements, including those of indigenous people and ecofemi-
nists, in nature’s stewardship.
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Vignettes of Paris Seen from Durban

Four Durban friends of mine (Figure 8.1) are worth introducing: Kumi Naidoo, 
Bobby Peek, Desmond D’Sa, and Ashwin Desai. The stories they tell about 
climate politics illustrate the main framing narratives, the structurally delim-
ited locations they occupy at different scales, and the breakthrough potentials.

Naidoo was Greenpeace International’s leader from 2009–2015 and now 
works continentally in Africa on diverse civil society strategies. He also has led 
South African civil society organizations, the international network CIVICUS, 
and various initiatives during the mid-2000s global anti-poverty mobilizations. 
He holds a doctorate in politics from Oxford and is respected by many world 
leaders.

Peek directs the NGO “groundWork” (working nationally in South Africa). 
He won the Goldman Prize in 1998 and has established himself as one the 
world’s leading environmental justice experts and practitioners.

Working primarily at the local level with the South Durban Community 
Environmental Alliance, which he helped found with Peek in 1995, D’Sa has 
become the city’s conscience on matters ranging from climate change to anti-
drug, anti-gang, antipollution, and anti-privatization struggles underway in 
many neighborhoods, especially his toxin-saturated home base of Wentworth. 
D’Sa was also the recipient of the 2014 Goldman Prize.

Desai is a world-renowned sociologist. A professor at the University of 
Johannesburg, though mostly resident in Durban, his books on Gandhi, daily 
life in South African struggles, and sports racism are exceptionally well-read 
and furiously debated, since he fi nds every opportunity to slaughter holy cows, 
including his own traditions on the once-revolutionary left.

These extremely energetic, accomplished activists are about a decade’s age 
apart, ranging from late 40s to late 50s. All of them grew up during apartheid 

(a) (b)

(c) (d)

Figure 8.1 (a) Kumi Naidoo speaking to climate activists in KwaZulu-Natal, (b) 
Bobby Peek protesting against the BRICS in Durban, (c) Desmond D’Sa in front of a 
refi nery in South Durban, and (d) Ashwin Desai at a book fair.
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in Durban, within 20 kilometers of each other (in the suburbs of Chatsworth, 
Wentworth, Cato Manor, and the downtown Indian Quarter, respectively). 
They were infl uenced by highly principled anti-capitalist, anti-racist scholar-
activists of the earlier generation, such as the late Fatima Meer and Dennis 
Brutus. They all fought against the Pretoria regime with exceptional courage. 
Since freedom was won in 1994, they have regularly come together against 
injustice, for example, at the 2001 United Nations World Conference Against 
Racism in Durban and 2002 UN World Summit on Sustainable Development 
in Johannesburg.

At the Durban climate summit in December 2011, the four friends adopted 
insider-outsider approaches which included (a) high-profi le roles in disrup-
tive events (for which Naidoo and Peek were arrested) inside the lobby of the 
Durban convention center, (b) leadership of a 10,000-strong march by D’Sa, 
and (c) a ruthless, scathing critique of the whole process by Desai. With such 
similar backgrounds, they speak the same language of street-heat politics, they 
harbor fury at injustices big and small, and they possess enormous charisma 
that each draws upon regularly, extending from small strategy meetings to aca-
demic seminars to mass rallies. They are also regularly frustrated by power, 
so even when they win minor reforms, they immediately point out the bigger 
structural enemies they face.

Three of these friends, however, came together—and grew decisively (if 
temporarily) apart—in Paris in December 2015. Greenpeace International’s 
leader, Naidoo endorsed the deal as “progress,” even while viewing the Paris 
Agreement as “one step on a long road and there are parts of it that frustrate 
and disappoint me....There’s a yawning gap in this deal but it can be bridged 
by clean technology.” Like Greenpeace, the 42-million member clicktivist 
group Avaaz celebrated: “most importantly, [the Paris deal] sends a clear mes-
sage to investors everywhere: sinking money into fossil fuels is a dead bet. 
Renewables are the profi t center. Technology will bring us to 100% clean en-
ergy is the money-maker of the future.”

In contrast, Peek and D’Sa wholeheartedly denounced the Paris Agreement, 
as had Desai at the same summit four years earlier in Durban (in part because 
of the admittedly weak counter-summit organized by the other three plus this 
author; Bond 2012a). After the Durban COP17 concluded, Desai attacked “big 
name spectacle NGOs” which dominated the main protest march, including 
Greenpeace:

The local grassroots organizations were reduced to spectators, and were allowed 
only the occasional cameo appearance with most often a single line: “Amandla!” 
[Power!] The march delivered the Minister of International Relations and 
COP17 president Maita Nkoana-Mashabane to the masses gathered below. She 
used the opportunity to say how important civil society was and promised to 
study a memorandum. She was gracious and generous. I could see the NGOs 
on the truck preening themselves in the glow of this recognition and probably 
increased funding.
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Actually, D’Sa was mightily pleased about the crowd he led to the convention 
center that day (December 3, 2011) against COP15: in comparative terms it 
was a very large march for Durban. This was due to the many visiting activ-
ists and unfortunately not because Durban residents turned out to participate. 
When it came to his two-week sojourn in Paris in December 2015, however, 
D’Sa voiced his appreciation for the civil society mobilizations outside for in 
the wake of 130 murders by Islamic extremists two weeks before, the inside 
was hermetically sealed:

The stark reality is that the people who have the potential to create great changes 
are being excluded from the process. Instead, an elite minority with access to the 
COP make decisions for the masses outside. This is quite ironic, as it seems to 
be the same model which has intensifi ed the crisis. The leaders, who are elected 
by the people, together with the big corporations are in collaboration, halting the 
necessary measures needed to stop this runaway climate catastrophe.

For D’Sa, the essential problem was framed as one of participation, self-interest, 
and power relations. In Peek’s recorded comments on the Paris Agreement’s 
failings, the FOEI stance led him to express a North–South critique, namely:

...the draft agreement avoids recognition of the climate debt owed to the people 
of Africa. It sees the need for adaptation, but provides paltry resources. It ab-
solves the imperial powers of any liability for loss and damage resulting from 
climate change....We call on African governments to negotiate as if our lives 
mean something. If they cannot put a good deal on the table, we call on them to 
walk out of the Paris talks.

It was not to be. The African elites joined the world elites. They could have, 
instead, repeated the precedent of World Trade Organization summits in 1999 
and 2003, when Africa’s delegates walked out of those events to sabotage the 
neoliberal agenda. At the 2009 Copenhagen Accord, one African leader—
Lumumba di Apeng from Sudan, who coordinated the G77 countries—unsuc-
cessfully attempted a delegitimization strategy so as to gain more concessions.

Among the larger INGOs, FOEI (2015) was the only one to condemn the 
Paris deal, while also criticizing Avaaz for its collaboration (Bond 2016). As 
FOEI’s Asad Rehman explained, in relation to paying for climate damage:

The political number mentioned for fi nance has no bearing on the scale of need. 
It’s empty. The iceberg has struck, the ship is going down and the band is still 
playing to warm applause.

The rural advocacy movement Via Campesina, also possessing global conscious-
ness and anti-imperialist sensibilities, was even more scathing about COP21:

There is nothing binding for states. National contributions lead us toward a 
global warming of over 3°C and multinationals are the main benefi ciaries. It was 
essentially a media circus.
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The world’s best known climate scientist, James Hansen, called Paris, simply, 
“bullshit.” This was not only because of the nonbinding nature of the agree-
ment and its signatories’ inability to offer less than the emissions required to 
keep the temperature rise under 3 degrees—far off the 1.5 degree limit that the 
delegates claimed to aspire to—but also because Hansen’s favorite fi nancial 
solution—a “cap and dividend” carbon tax—was not contemplated. Even that 
mild-mannered idea (taxing externalities so as to “make the polluter pay”), 
raises concerns for climate justice on two levels: (a) whether small, marginal 
increases in carbon costs are capable of generating the radical decarbonization 
needed (because such taxes lead to marginal, not structural, changes and are 
passed on to consumers in any case); and (b) whether the commodifi cation of 
pollution represents the adoption of the neoliberal nature policy strategy often 
favored by INGOs. What, then, is neoliberal nature?

The Wider Terrain of Struggle: Neoliberal Nature

The very different climate framing narratives and the policy strategies that 
follow them do not represent a brand-new debate: distinctions in scale poli-
tics and the degree of political pragmatism date back decades within envi-
ronmentalism. Andrew Jamison’s 2001 contribution, The Making of Green 
Knowledge, identifi ed a distinct division between the modes of thinking and 
practice he termed “green business” and “critical ecology movements.” The 
former co-opted environmentalism into the nexus of capital accumulation and 
fl exible regulatory regimes while deploying rhetoric of sustainable develop-
ment and the “triple bottom line.” The green business ontology is grounded in 
faith in science and technology, instrumental rationality, and market democ-
racy (Jamison 2001).

In contrast, Jamison shows that “critical ecology movements” place empha-
sis upon the embeddedness of environmental processes with society, state, and 
market power relations. The various interest groups behind different types of 
environmental management strategies are highlighted. Their focus is on trans-
formative strategies that also improve human interrelationships, especially 
tackling racism, sexism, and class power in search of environmental justice. 
These movements resist the greening of business, demand stronger laws and 
enforcement, and engage in campaigns against corporations and states which 
despoil the environment.

Jamison posited four types of environmentalisms: (a) civic work on cam-
paigns and social ecology, (b) professional interventions based upon science 
and law, (c) militant direct action, and (d) personal environmentalism. Each of 
these has either reformist or revolutionary currents. Regardless, their politi-
cization of ecology runs counter to green business in virtually all issues and 
processes, as will be explored further below.
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Green business networks have been around for decades, and prominent ones 
today include the UN Global Compact, World Business Council on Sustainable 
Development, and World Forum on Natural Capital. Sector after sector, they 
continue to promote the notion that profi t can be reconciled with environmental 
stewardship. The Marseille-based World Water Council, for example, promotes 
the commercialization of the most basic element of life, water, as a means to 
achieve more effi cient, sustainable management of the resource. Such networks 
are dedicated to the strategies of “natural capital accounting” (up to a point, as 
we will see), payment for ecosystem services, cleaner production, green prod-
ucts, and environmental management systems.

A 2010 list of major environmental INGOs, compiled by a Greenbiz.com 
reporter, that work closely with the more enlightened businesses included the 
Carbon Trust (with a focus on product carbon footprinting), Ceres (the Global 
Reporting Initiative), the Clinton Climate Initiative (effi cient buildings and 
waste), Conservation International (biodiversity conservation, product sourc-
ing), EarthShare (workforce charities), Environmental Defense Fund (corpo-
rate reforms and effi ciencies), GreenBlue (Sustainable Packaging Coalition, 
CleanGredients and Green2Green), The Nature Conservancy (fresh water, bio-
diversity, forestry, and land management), Rainforest Alliance (sustainable for-
estry, agriculture, and tourism), and Rocky Mountain Institute (green business 
reengineering).

These relationships, however, are sometimes extremely thorny, as when 
from 2007–2010, the Sierra Club was given USD 25 million by Chesapeake 
Energy. Apparently, as a result Sierra’s leader at the time, Carl Pope, allowed 
the organization to endorse fracking as a “bridge technology” to lower green-
house gases, even though methane leakage means that fracking is as bad as, or 
worse than, coal.

Indeed, to unveil the true character of green business, investigative journal-
ists at “Don’t Panic” taped Conservation International (CI) in 2011 blatantly 
offering Lockheed Martin (or so CI presumed, as the “fi rm” was represented 
by Don’t Panic undercover reporters) its “greenwashing” public relations sup-
port for a partnership rigged to cover up pollution, including the recycling 
of weaponry for future use.1 The macro-political context is terribly important, 
explains Naomi Klein (2013):

The environmental movement had a series of dazzling victories in the late 60s 
and in the 70s where the whole legal framework for responding to pollution 
and to protecting wildlife came into law. It was just victory after victory after 
victory. And these were what came to be called “command-and-control” pieces 
of legislation. It was “ don’t do that.” That substance is banned or tightly regu-
lated. It was a top-down regulatory approach. And then it came to screeching halt 
when Reagan was elected. And he essentially waged war on the environmental 

1 The single most uncompromising website to follow critiques of environmental INGOs is 
http://www.wrongkindofgreen.org/
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movement very openly. We started to see some of the language that is common 
among those deniers—to equate environmentalism with Communism and so on.
As the Cold War dwindled, environmentalism became the next target, the next 
Communism. Now, the movement at that stage could have responded in one of 
the two ways. It could have fought back and defended the values it stood for at 
that point, and tried to resist the steamroller that was neoliberalism in its early 
days. Or it could have adapted itself to this new reality, and changed itself to fi t 
the rise of corporatist government. And it did the latter.

One revealing example of a market-friendly strategy that continues to divide 
the environmental movement is carbon trading. Misgivings fi rst arose about 
its pilot in the form of lowering U.S. sulfur dioxide emissions in Southern 
California, which were slower and less effective than the command-and-
control strategies adopted in Germany’s Ruhr Valley during the early 1990s. 
Nevertheless, large environmental INGOs endorsed the idea when presented 
with it as a deal-breaking demand by U.S. vice president Al Gore at COP3 in 
Kyoto. Gore promised that Washington would sign the Kyoto Protocol if it 
included carbon markets as an escape hatch for companies that polluted too 
much and then desired the right to purchase other companies’ pollution per-
mits. The U.S. Senate had already voted 95–0 against endorsing Kyoto.

Even though Gore won this critical concession, there was no change in 
attitude on Capitol Hill and the United States never ratifi ed the Kyoto Protocol. 
Yet carbon markets later became one of the most important wedge issues 
dividing INGOs from the climate justice movement.

The Rocky Terrain of Carbon Markets and Other False Solutions

The overall point of carbon markets is that society can “price pollution” 
and simultaneously cut costs associated with mitigating greenhouse gases. 
Moreover, claim proponents, these markets are vital for funding not only in-
novative carbon-cutting projects in Africa but also for supplying a future guar-
anteed revenue stream to the Green Climate Fund (GCF), which in turn is 
supposed to have $100 billion to spend annually on climate-saving projects. 
GCF’s design team cochair, the then South African Planning Minister, Trevor 
Manuel, argued alongside British economist Nicholas Stern in 2010 that up to 
half of GCF revenues would logically fl ow from carbon markets, whose annual 
trading volume had recently peaked in 2008 at $140 billion (Bond 2012b).

Supporters argue that the use of such “market solutions to market prob-
lems” will lower the business costs of transitioning to a post-carbon world. 
After a cap is placed on total emissions, the idea is that high-polluting corpora-
tions and governments can buy ever more costly carbon permits from polluters 
who do not need so many, or from those willing to part with the permits for a 
higher price than the profi ts they make in high-pollution production, energy-
generation, agriculture, consumption, disposal or transport.
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These markets, however, are in just as much chaos as any fi nancial casino, 
at a time when faith in bankers—especially confi dence they can fairly manage 
climate-related funding—is badly shaken. In the United States, the national 
Chicago voluntary carbon market (strongly promoted by Gore) ceased to ex-
ist in late 2010 and regional markets crashed. The European Union Emissions 
Trading Scheme (EU ETS)—the main site of carbon trading—has been mori-
bund since its 2006 and 2008 peaks, when the right to emit extra carbon cost 
around €30 per ton. Carbon pricing’s recent low point was less than €3/ton in 
the wake of oversupply, various episodes of fraud and hacking, and declining 
interest in climate change following the 2008–2009 Great Recession.

By 2017, prices remained low and the World Bank (2017) calculated the 
2016 global carbon trade at just $32 billion. Of the 15% of world CO2 equiva-
lent emissions that are covered by either carbon trading or a tax, only a quarter 
carries a price above $10/ton. The Canadian, Californian, Japanese, and New 
Zealand carbon trading systems are rare exceptions, with prices ranging from 
$11–14 per ton. The countries with a carbon price above $25 per ton have 
achieved this by taxation, not carbon trading: Sweden $126; Switzerland and 
Liechtenstein $84; Finland $66; Norway $52; France $33; and Denmark $25.

A category of UN-authorized Clean Development Mechanism (CDM) proj-
ects was created to allow wealthier countries to engage in emissions reduc-
tions initiatives in poor and middle-income countries as a way of eliding direct 
emissions reductions. Like the global oversupply of carbon credits, however, 
the price of CDM credits fell to less than €0.50, and to lower supply, the main 
emerging markets (especially China, India, and Brazil) were no longer allowed 
to issue them after 2012. China then started eight pilot carbon-trading projects 
at the local and provincial level, with highly volatile prices which ranged in 
2017 from €8/ton in Beijing down to just €0.50/ton in Chongqing. Refl ecting 
the extreme volatility in Chinese fi nancial markets (including stock market 
crashes in mid-2015 and early 2016), the Shenzhen carbon market fell from 
a Chinese high of €9.5/ton in early 2013 to just €3.5/ton by mid-2016. These 
prices are woefully short of making a dent in climate change. According to 
Joseph Stiglitz and Nicolas Stern’s report to the Carbon Pricing Leadership 
Coalition (Stiglitz and Stern 2017), at least $40–80/tCO2 by 2020 and $50–
100/tCO2 by 2030 are needed to lower the rate of emissions to keep below the 
2 degree temperature increase targeted at Paris.

Without an ever-lowering cap on emissions, the incentive to increase prices 
and raise trading volumes does not exist. The overall context remains one of 
economic stagnation, fi nancial volatility, and shrinking demand for emissions 
reduction credits. The world faces increasing sources of carbon credit supply 
in an already glutted market, thanks to the COP negotiators’ failure to man-
date binding emissions cuts. But another factor remains behind the lax system 
that the UN, the EU, and other regulatory bodies appear to have adopted. All 
manner of inappropriate projects appear to be gaining approval, especially in 
Africa (Bond et al. 2012). As California’s carbon market was renewed in 2017, 
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a new round of complaints arose from activists about the scheme’s implicit 
environmental racism (insofar as polluting industries in neighborhoods with 
predominantly racial minority populations continue emissions because of their 
purchase of carbon credits).

The carbon market’s failures have renewed concern about the “privatiza-
tion of the air” among climate justice activists. This fear was originally ar-
ticulated by the Durban Group for Climate Justice (Lohmann 2006) and in 
the 2009 fi lm by Annie Leonard, Story of Cap and Trade (Leonard 2009). 
Again, aside from FOEI, the INGOs sought reforms, not abolition, of the car-
bon markets; Greenpeace deprioritized the EU ETS, but the WWF strongly 
endorsed such markets along with investment in renewables and innovation 
(Bryant 2016:12–13).

At some point, weaknesses in the carbon trading strategy should be force-
fully addressed by INGOs and their justifi cation for ongoing futile reform ad-
vocacy reconsidered. This, however, is not the only aspect of neoliberal nature 
that splits global from local climate justice activists. There are other “false 
solutions” to the climate and other environmental crises, and many more con-
tinue to emerge from the private sector, some in alliance with the business-
oriented INGOs, for example:

• controversial forms of so-called “cleaner energy,” such as nuclear, 
“clean coal,” fracking shale gas, hydropower, and hydrogen;

• biofuels, biomass, and biochar; and
• geoengineering gimmicks, such as carbon capture and storage; geneti-

cally modifi ed trees and other biomass; sulfates in the air to shut out the 
sun; iron fi lings in the sea to create algae blooms; artifi cial microbes to 
convert plant biomass into fuels, chemicals, and products; and large-
scale solar refl ection (e.g., industrial-scale plastic-wrap for deserts).

Many of these technical-fi x strategies violate the precautionary principle, cre-
ate land-grab pressure, have excessive capital costs, require increased energy, 
are unproven in the technological sense, and are years if not decades from 
implementation. While promoting some obvious technological improvements, 
such as renewable energy and transport effi ciencies, several very small INGOs 
with a decidedly climate justice orientation (e.g., the ETC Group et al. 2010) 
confi rm their opposition to the more extreme false solutions:

The shift from petroleum to biomass is, in fact, worsening climate change, in-
creasing deforestation and biodiversity loss, degrading soils and depleting water 
supplies. Further, the new “bio-based” economy threatens livelihoods, especially 
in the Global South where it encourages “land grabs.”

In McAfee’s (2012) view, compensating the poor and other land users for prac-
tices that maintain healthy, service-producing ecosystems may be an important 
part of strategies for sustainable and equitable development. Serious problems 
arise, however, when such compensation schemes are framed as markets.
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If the “net” emissions reduction strategy is not questioned, not only will 
carbon trading and offsets potentially revive (with all their intrinsic problems 
unresolved), but a panoply of false solutions will be funded by the GCF. Even 
when INGOs with a climate justice orientation get involved in global technical 
advocacy, debilitating problems emerge due to adverse power relations, as the 
GCF has already demonstrated. Sarah Bracking criticizes both the mainstream 
INGOs and climate justice participants in the GCF who “invested resources 
and energy into a process that distracts from other types of politics and issue 
framing” required to address climate fi nance (Bracking 2015):

The promise of incremental reform became privileged over strategic withdrawal 
[from the GCF process], structural change and the insistence on effective gov-
ernment regulation. Representatives of the climate justice movement fought to 
give substantive weight to the initial radical framings, only for them to be cap-
tured in fi nancial logics.

The Uncertain Terrain of Natural Capital Accounting

There is just one case of a neoliberal nature strategy that may have appeal to 
those with a climate justice orientation: contesting the extraction of fossil fuels 
(and other raw materials). This can easily be done for sites where it can be 
demonstrated that drilling for oil or coal does not make sense economically and 
not just in terms of pollution and environmental (including climate) damage, 
social dislocation, and disrupted spiritual values that are normally the basis 
for opposition. The main economic argument is that by calculating natural 
resource depletion associated with extraction, and comparing the outfl ow of 
those values with the infl ow of retained profi ts and reinvestment made by the 
corporations which do the extraction, the overall impact is net negative.

Even though the World Bank has traditionally endorsed extraction (e.g., of 
fossil fuels), several Bank staff in the group studying Wealth Accounting and 
the Valuation of Ecosystem Services (WAVES) annually calculate “adjusted 
net savings” as an augmentation of national economic accounting. This follows 
the resignation letter of ecological economics founder Herman Daly (1996), 
in which he scolded the Bank for its failure to comprehend natural capital. 
WAVES’ results are extremely disturbing. For example, the Bank’s 2014 Little 
Green Data Book conceded that “88% of Sub-Saharan African countries were 
found to be depleting their wealth in 2010,” with a 12% decline in Africans’ 
per capita wealth that year attributed to the extraction of minerals, energy, and 
forest products (natural capital) (World Bank 2014:8).

The adjusted net savings measure is the most ambitious attempt to compre-
hend changes in wealth incorporating nature. Sub-Saharan Africans had the 
world’s second most dramatic loss between gross and adjusted savings (Figure 
8.2). For North Africa and the Middle East, gross savings were 27.9%, but ad-
justed savings were 8.1% thanks mainly to energy depletion being 12.4% of 
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gross national income. In contrast, resource-rich wealthy countries (including 
Canada, the United States, Australia, and Norway) witness suffi cient rein-
vestment by (home-based) corporations, such that their natural capital deple-
tion was outweighed by new physical capital, leaving a net positive outcome 
(World Bank 2015:12).

Why might climate justice groups dedicated to decommodifi cation of life 
tolerate such counting exercises, given that they are premised in the monetary 
valuation of natural resources? After all, in addition to concern about marketi-
zation that inexorably follows the monetization of natural values, Sian Sullivan 
(2013), one powerful critic of natural capital accounting, argues that there are

broader implications of conjuring “nature” in the form of the socioeconomic 
construct of money. Layer upon layer of abstraction lie between the connected 
breathing entities comprising aspects of “biodiversity,” for example, and their 
selective calculation as “units” that can constitute “ecosystem service” work and 
be factored into “natural capital accounts.” Once visible as these units, however, 
“nature” can be put to work as a value-generating asset, just like any other unit of 
capital. It can become a new source of monetary income (e.g., through Payments 
for Ecosystem Services and REDD+ carbon credits), and be leveraged as new 
forms of value-generating capital asset….Indeed, it seems strange, if not delu-
sional, to expect that affi rmations of the current economic paradigm will solve 
these related crises. To invoke Einstein, “we cannot solve our problems with the 
same thinking we used when we created them.”
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This is a fruitful and long overdue discussion. In a parallel debate, Robbins and 
Moore (2015) ask: “Amidst—and despite—its deep-seated rejection of techno-
cratic fi xes, can political ecology reconcile itself with ecomodernism?” In the 
sense, the term includes monetary valuation of nature. They answer cautiously 
in the affi rmative: “We suggest that we join together to render ecomodern po-
litical ecology a therapeutic empirical project. Rather than become entrenched 
in an ongoing battle over the dysfunction of the other group’s phobic attach-
ments, then, we would instead explicitly engage them, working together to 
pose specifi c questions, open to productive exploration” (one of which might 
be whether natural capital accounting can be deployed to negate most existing 
forms of extractivism in Africa).

What climate justice-informed opponents of natural capital accounting have 
most trouble in criticizing is the need to punish polluters by considering for-
mal monetary liabilities—or some approximation since nature is priceless—so 
that reparation payments to environment and affected peoples are suffi ciently 
fi nanced, and in the process an incentive is generated not to pollute in future. 
This is the reason to make at least a rough monetary case for “ecological debt” 
payments in courts of law.

For example, of Nigeria’s $11.5 billion claim against Shell for a 2011 oil 
spill, more than half is meant to compensate fi sherfolk. The liability owed to 
silicosis-affl icted mineworker victims of Anglo-American and other gold min-
ing houses has begun to reach payment stage. The South African fi rms Gencor 
and Cape PLC had to pay $65 million a decade ago to settle South African 
asbestos lawsuits after they lost their last appeal in the U.K. House of Lords. 
Similar arguments should be made against the multinational corporations most 
responsible for what the United Nations terms loss and damage due to climate 
change. Ideally, over time, this strategy would develop as “fi ne-and-ban,” so 
that when a corporation makes an egregious error, it is fi ned punitively for the 
damage done, and then sent packing.

To be sure, there is a danger that if “fi ne-and-ban” is not the local state 
policy, then natural capital accounting will lead, instead, to a “fee” for pol-
lution, with the damage continuing, alongside ongoing payment. That would 
be the result if a formal market emerged, such as the EU ETS. Naturally, cli-
mate justice activists, beginning with the Durban Group for Climate Justice, 
fi rmly rejected these in 2004. The distinction should thus be clear between 
valuing nature for ecological debt payment purposes (a fi ne-and-ban) and pric-
ing nature for market making (a fee). As Vandana Shiva put it in a 2014 South 
African talk: “We should use natural capital as a red light to destruction, not as 
a green light” (Bond 2014).

The “red light” strategy is an example of a potential rapprochement be-
tween INGO and climate justice framing strategies, emphasizing technical 
analysis as well as being useful to anti-extractivist campaigners who want an 
economic argument against fossil fuel depletion. The “differences in normative 
and theoretical positions” remain, but use of natural capital accounting against 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



172 P. Bond 

extractivism offers one example of “more inclusive framings [that] might en-
able more societally relevant and impactful research and more concerted ac-
tion/practice” (Lele et al., this volume).

In sum, natural capital accounting is potentially one narrative that might 
bridge INGOs and climate justice groups, especially in making the economic 
argument to “leave the oil in the soil, coal in the hole, tar sands in the land, and 
fracking shale gas under the grass,” as Joan Martinez-Alier posited (Martinez-
Alier 2014). Instead of extracting such resources when they demonstrably lead 
to much lower adjusted savings, is there scope for a different narrative that 
compels a climate debt to be paid to those who suffer climate change and who 
are also residents of fossil fuel reserve sites? This has been one route taken by 
Oilwatch members to justify national leaders in places like Ecuador (the Yasuni 
case) and Nigeria (Ogoniland) to leave fossil fuels untouched (Bond 2012b).

To arrive at that narrative requires one more detour through the philoso-
phies of environmental management: sustainable development.

The Scorched Earth of Sustainable Development Narratives

If there is an alternative worldview to neoliberal nature, most INGO and 
climate justice narrative shapers and strategists would immediately point to 
the phrase “sustainable development.” The 1987 United Nations Commission, 
led by Gro Harlem Brundtland, offers a defi nition still worth returning to 
(Brundtland Report 1987). Not only does it contain the intergenerational 
requirement expressed in the fi rst clause of her defi nition:

Sustainable development is development that meets the needs of the present 
without compromising the ability of future generations to meet their needs.

the following subclauses observe fi rst “the concept of ‘needs,’ in particular 
the essential needs of the world’s poor, to which overriding priority should 
be given,” thus generating grounds for social justice advocacy. Second, “the 
idea of limitations imposed by the state of technology and social organization 
on the environment’s ability to meet present and future needs” repudiates pro-
growth assumptions of those who use the words sustainable development in 
public relations greenwashing.

The idea gained popularity in 1972 with the fi rst Earth Summit in 
Stockholm and in The Limits to Growth (Club of Rome 1972), culminating 
in the Brundtland Commission and 1992 Rio Earth Summit. Soon, however, 
sustainability was co-opted by corporations during the 1990s and downgraded 
in favor of neoliberal ideologues’ advocacy of export-led growth and the com-
modifi cation of nature. Sustainability was raised once again at a 2002 UN Earth 
Summit in Johannesburg, which unfortunately fused the UN’s strategy with the 
for-profi t agendas of privatizers, carbon traders, and mega-corporations which 
supported the UN Global Compact (which was mostly a fund-raising exercise 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Climate Justice during the Decline of Global Governance 173

for a beleaguered institution). Then, in 2012, at the next Rio Earth Summit, 
sustainability was fused with “green economy” rhetoric, biodiversity offsetting, 
and market-centric climate change policy. Sustainability had again fl owered, 
but now with a much more direct relationship to neoliberal nature (Büscher et 
al. 2014). For the 2015–2030 period, sustainable development goals are now 
the mantra of the UN and many other multilateral agencies, in spite of exten-
sive critique of the realities they elide, such as by the scholar–activist network 
TheRules.org (2015).

Even if this weak version of the sustainability narrative is contested by cli-
mate justice critics—and attacked by the most pollution-intensive fractions of 
capital—there is no questioning the problem of rampant socioenviron mental 
unsustainability as the world hits what the Club of Rome (1972) had long 
warned would be “planetary boundaries.” The most serious threat is exhaustion 
of the carrying capacity for greenhouse gases that cause climate change, and 
in turn, ocean acidifi cation. There are others: biodiversity loss, stratospheric 
ozone depletion (abated by the 1987 Montreal Protocol that phased out chloro-
fl uorocarbons by 1996 but leaving atmospheric aerosols as a danger), oceanic 
degradation and acidifi cation, crises in the biogeochemical nitrogen and phos-
phorus cycles, other resource input constraints, chemical pollution, freshwater 
adulteration and evaporation, and shortages of arable land (Mace et al. 2014; 
Magdoff and Foster 2011; Steffen et al. 2015). So for those in INGOs and cli-
mate justice grassroot groups genuinely concerned with global environmental 
sustainability, the next question is whether the logic of capitalism can generate 
repairs for the intrinsic damage being done during the “Capitalocene” (Moore 
2013)? Seeking sustainablility, many INGOs believe in a “green capitalism” 
strategy based on arguments by Gore (2009) and Hawken et al. (1999) (for a 
critique see Tanuro 2014). Yet as Ariel Salleh (2010) argues, a serious con-
sideration of externalized costs should include at least three kinds of surplus 
extractions, both economic and thermodynamic, never comprehensively incor-
porated by reformers: (a) the social debt to inadequately paid workers, (b) an 
embodied debt to women family caregivers, and (c) an ecological debt drawn 
on nature at large. The more conservative INGOs have simply ignored the 
logical trajectory of “polluter pays” externalization in the sense pointed out 
by Salleh.

Concepts of the left dissent from this weak form of sustainability, stressing 
sustainability as achieved through distributional equity, nonmaterialist values, 
and a critique (and transcendence) of the capitalist mode of production are:

• The environmental justice vision that African-American activists in 
North Carolina began to articulate in the 1980s (Bullard 2000).

• “Anti-extractivism” and the “rights of nature” articulated by Ecuadorean 
and Bolivian activists and constitutions, even if not in public policy 
as pointed out by Accion Ecologica Colectivo Miradas críticas del 
Territorio desde el Feminismo (2014).
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• Andean indigenous peoples’ versions of buen vivir (living well) and 
allied ideas (Biggs 2011).

• “Degrowth” (décroissance) (Latouche 2004).
• Post-GDP “well-being” national accounting (Fioramonti 2014), such 

as Bhutan’s Gross National Happiness which emphasises suffi ciency
• “The commons” (Linebaugh 2008).
• Ecosocialism (Kovel 2007).
• Strategies for transitioning to genuinely sustainable societies and 

economies, also hotly debated (see Scoones et al. 2015; Swilling and 
Annecke 2012).

With such creative options fl owering—albeit in a sometimes reformist mode 
harking back to indigenous conservation, mere accounting reforms, and the 
slowing (not ending) of capitalism—genuine sustainability ultimately depends 
on the nature of the critique of unsustainability. Perhaps the most popular 
systemic analysis comes from Annie Leonard’s Story of Stuff fi lm and book 
(Leonard et al. 2007), which link the spectrum of extraction, production, dis-
tribution, consumption, and disposal. In her book, This Changes Everything, 
Klein (2014) puts the onus on capitalism for climate change. Martinez-Alier 
and Spangenberg (2012) express most bluntly what is truly at stake:

Unsustainable development is not a market failure to be fi xed but a market sys-
tem failure: expecting results from the market that it cannot deliver, like long-
term thinking, environmental consciousness, and social responsibility.

Conclusion: From Dueling Narratives to Practical Fusions

Returning to Durban, here is a revealing question: Can Kumi Naidoo, Bobby 
Peek, Desmond D’Sa, and Ashwin Desai—ensconced as they are in an INGO, 
a local NGO, a climate justice community organization, and academia (albeit 
with Naidoo having moved from Greenpeace to Johannesburg in 2016 to set 
up the Africans Rising civil society network)—identify common framings for 
addressing climate change, given the huge wedge between them that opened 
up during the COP process, especially at COP21 in 2015? The answer remains 
ambiguous.

At fi rst blush, one factor dating back to the anti-apartheid struggle draws 
them all together: a deep respect for mass democratic action. That is where one 
of Naidoo’s most important recent statements—made in mid-2014 with doz-
ens of other INGO leaders and strategists at his Rustler’s Valley eco-ranch in 
South Africa—provides hope: On one hand, there is underlying humility in the 
current generation of INGO leaders. On the other, there is a profound organic 
intelligence on the part of local climate justice activists who have the potential 
to take their perspective onto what initially appears to be the extremely hostile 
terrain of natural capital accounting.
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Naidoo and more than thirty others explain why climate justice and similar 
grassroots forces are holding the INGOs to account, in an extraordinarily frank 
and refreshing confessional (CIVICUS 2014):

A new and increasingly connected generation of women and men activists across 
the globe question how much of our energy is trapped in the internal bureaucracy 
and the comfort of our brands and organizations. They move quickly, often with-
out the kinds of structures that slow us down. In doing so, they challenge how 
much time we—you and I—spend in elite conferences and tracking policy cycles 
that have little or no outcomes for the poor. They criticize how much we look up 
to those in power rather than see the world through the eyes of our own people. 
Many of them, sometimes rightfully, feel we have become just another layer of 
the system and development industry that perpetuates injustice.

It is that cringeworthy honesty that opens the door to alliances with climate 
justice groups which want, as Naidoo et al. put it, to “challenge the business-
as-usual approach. Prioritize a local community meeting rather than the big 
glitzy conferences where outcomes are predetermined.” To be sure, cynics 
(like Desai) would point out that the glitzy Elmau and Paris conferences, where 
such unsatisfactory outcomes were predetermined, gained the endorsement of 
Greenpeace under Naidoo’s leadership. It is also true that Peek and D’Sa con-
tinually prepare community activists to intensify multiple Blockadias in South 
Durban in their attempts to halt neighborhood-destroying truck and ship traffi c 
(partly on grounds of climate change), calling for divestment from the fi rms 
involved (with Desai sniping, most often with exceptional insight, from the 
sidelines).

Yet it is also true that Naidoo’s time at Greenpeace was marked by a revival 
of both militant leadership (e.g., his heroic disruption attempt in the Arctic) 
and decentralization of resources to the South, and that Greenpeace U.S. un-
der Annie Leonard’s lead has fused traditional monkey-wrenching with social 
and racial justice advocacy for the fi rst time. Linkages of women, Muslims, 
Latinos, African-Americans, immigrants, indigenous Native Americans, other 
minorities, the LGBTQ community, poor people, trade unionists, environmen-
talists, and social justice activists are increasingly common as a result, offering 
a “social self-defense” which activist Jeremy Brecher (2017) identifi es in his 
survey of anti-Trump struggles at the time of the inauguration.

Trump’s decades’ worth of extreme real estate corruption, property gambles, 
debt defaults and full-fl edged bankruptcies, refusals to pay suppliers, and tax 
chiseling have reportedly attracted more than 4,000 lawsuits (Penzenstadler 
and Kelly 2016). One high-profi le suit Trump is opposing was fi led by lawyers 
on behalf of 21 young Americans (9–20 years of age) on the grounds that his 
policies (like Obama’s) threaten their future.

Regardless of how courts address climate challenges, by attacking Trump’s 
policies and projects, climate justice and other climate activists can fi nd un-
precedented unity. Trump’s plan is to build fi lthy Keynesian infrastructure 
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(fossil-fuel pipelines, airports, roads, and bridges), cancel international climate 
obligations, retract shale gas restrictions and the ban on the Keystone oil pipe-
line, encourage drilling, defund renewable energy and public transport, as well 
as to destroy the Environmental Protection Agency (EPA) (Trump 2016). His 
choices for the main climate-related Cabinet positions left no room for doubt: 
former ExxonMobil chief executive Rex Tillerson as Secretary of State, Scott 
Pruitt as EPA Director (based on his Oklahoma career attacking the EPA), and 
former Texas governor Rick Perry as Secretary of Energy. As the leader of 
ExxonMobil, Tillerson was not only a major contributor to climate policy iner-
tia for several decades, his recent contract for a massive $500 billion Siberian 
oil drill earned him the Russian “Order of Friendship” from Vladimir Putin in 
2013. A year later, the deal was postponed due to sanctions following Putin’s 
invasion of the Crimea, and tightened sanctions in mid-2017 make the proj-
ect’s revival unlikely.

The climate critique of Trump is also the basis for divestment, for example, 
of fi rms associated with Trump’s cabinet and top offi cials (Goldman Sachs 
bank, ExxonMobil oil, Koch Industries oil, Lockheed Martin military, Pfi zer 
drugs, General Dynamics military, Wells Fargo bank, Amway beauty, and 
Breitbart media). A broader world divestment movement would build on con-
ceptual tools that have been around for years and that immediately came to life 
after Trump’s election (Bond 2017):

• A decade earlier, Joseph Stiglitz argued that “unless producers in 
America face the full cost of their emissions, Europe, Japan, and all the 
countries of the world should impose trade sanctions against the U.S.”

• Journalist Naomi Klein reacted to Trump’s election: “We need to start 
demanding economic sanctions in the face of this treaty-shedding 
lawlessness.”

• Representing French business, conservative ex-president Nicolas 
Sarkozy threatened, “I will demand that Europe put in place a carbon 
tax at its border, a tax of 1–3% for all products coming from the U.S. 
if the U.S. doesn’t apply environmental rules that we are imposing on 
our companies.”

• The New York Times quoted a leading Mexican offi cial at the UNFCCC 
COP22 summit in Marrakesh: “A carbon tariff against the U.S. is an 
option for us,” a stance echoed by a Canadian offi cial.

Some INGOs are already playing a major role in these crucial battles. Even as it 
became obvious that the carbon trading strategy countenanced by Greenpeace 
had failed, the impact of the group’s attacks on Shell Oil was formidable in 
2015, far outweighing the failed EU ETS reforms in strategic importance. Any 
institutional cost-benefi t analysis of the INGOs’ emissions market advocacy 
(e.g., the astonishing $200 million spent during 2009–2010 on U.S. congres-
sional lobbying for cap-and-trade legislation) would logically place Blockadia 
strategies far ahead in the benefi ts category although not without considerable 
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costs (Shell’s legal threats against Greenpeace plus the Portland court’s fi nes 
for blocking its bridge access in mid-2015, for instance). Similarly, 350.org’s 
commitments to direct action grow more vibrant the more the frustrations rise 
about the slow pace of state and corporate decarbonization. In late 2016, this 
was evident at the Standing Rock showdown where several INGOs assisted 
Native Americans in fi ghting (and initially defeating) the DAPL in a manner 
suffused with respect and local ownership. (Partly as a result, the framing of 
“water protectors” rather than climate warriors was emphasized.)

Some INGO visionaries are aware of the limitations of their structural 
location. For example, African anti-extractive activists, ranging from faith-
movement progressives to ActionAid, have responded vigorously to chal-
lenges made by Farai Maguwu and Christelle Terreblanche to the “Alternative 
Mining Indaba” (AMI), held every February in Cape Town to coincide with 
the African Mining Indaba of major corporate and state attendees. Instead of 
being resolutely committed to fi ghting mining—especially coal, which is in-
creasingly destructive across a range of constituencies—AMI tends toward 
mild-mannered reforms. The dispute recorded in Maguwu and Terreblanche 
(2016)—including several dueling op-ed articles in March 2016 in the main 
African ezine, Pambazuka—is one example of the INGO-climate justice ten-
sions noted above.

Another example is a reform network of capital and the state, the Extractive 
Industries Transparency Initiative (EITI). In 2016, EITI witnessed a legitima-
cy challenge from the (INGO) “Publish What You Pay” movement of Soros-
funded NGOs (some of which have grassroots climate justice connections) 
when EITI imposed a “civil society” representative in their decision-making 
processes through a dubious process.

In other words, more connections between these differently located and 
philosophically divergent types of civil society—INGOs and climate justice 
activists—may unearth further frictions. I believe it is incumbent now upon 
the better-resourced INGOs to take up the challenge made by CIVICUS (2014) 
to provide not just auto-critique but new modes of operation sensitive to the 
(often more radical) grassroots agenda.

This means a complementary move by climate justice groups might be con-
sidered, both to scale up their critique so they can offer concrete global scale 
analysis and start networking properly, and to gather suffi cient confi dence to 
take on INGO rhetoric, much of which was learned in struggles within the 
system. This is the argument made by one of the world’s leading contemporary 
historical materialists, David Harvey (1996:400–401), who insists that climate 
justice activists must become more forward-looking and

deal in the material and institutional issues of how to organize production and 
distribution in general, how to confront the realities of global power politics 
and how to displace the hegemonic powers of capitalism not simply with 
dispersed, autonomous, localized, and essentially communitarian solutions 
(apologists for which can be found on both right and left ends of the political 
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spectrum), but with a rather more complex politics that recognizes how envi-
ronmental and social justice must be sought by a rational ordering of activities 
at different scales.

In turn, I believe, the climate justice movement organizations, which often suf-
fer from excessive localism (or expressed more positively, “militant particular-
ism,” as Harvey calls it), should attempt to link up more decisively with each 
other, take the broadest terrain as their mandate (including cultural and spiritual 
features of ecological and social life), and seek to rationally reorder the space 
economy in a way that directly confronts capitalism’s neoliberal discourses. In 
addition, Harvey (1996:401) suggests:

The reinsertion of “rational ordering” indicates that such a movement will have 
no option, as it broadens out from its militant particularist base, but to reclaim 
for itself a nonco-opted and non-perverted version of the theses of ecological 
modernization. On the one hand that means subsuming the highly geographically 
differentiated desire for cultural autonomy and dispersion, for the proliferation of 
tradition and difference within a more global politics, but on the other hand mak-
ing the quest for environmental and social justice central rather than peripheral 
concerns. For that to happen, the environmental justice movement has to radical-
ize the ecological modernization discourse.

To radicalize ecological modernization, climate justice groups should not 
boycott the neoliberal nature thesis but instead engage and search out ways 
to avoid a “post-political” quagmire (Swyngedouw 2010) when it comes to 
combating climate change and the corporations and states behind it. Both 
Bryant (2016) and Bracking (2015) cite the critique of climate governance 
in Swyngedouw (2010), in which carbon markets and the Consumer Goods 
Forum represent “the predominance of a managerial logic in all aspects of life 
[and] the reduction of the political to administration where decision making 
is increasingly considered to be a question of expert knowledge and not of 
political position.”

To return to Andrew Jamison, a typology of the dichotomy between green 
business and critical ecology leads to a third option (Table 8.1) that transcends 
even environmental justice: ecosocialism (a term that I have inserted into 
Jamison’s rubric, but it is only a semantic intervention). In the fi rst row, Jamison 
concedes that green business can sometimes, perhaps often, co-opt environ-
mentalism into the nexus of capital accumulation, using concepts of sustain-
able development, a problem observed above. The critical ecology movements 
(including climate justice) resist, drawing upon concepts of environmental 
justice. The battle of environmentalists and green NGOs against transnational 
corporations, states, and global agencies will not succeed without a dialecti-
cal advance to the next stage: hybrid red-green networks. As for emblematic 
forms of action, the commercial, brokerage functions of green business—often 
with INGO legitimization (such as in the carbon trading and climate justice 
examples)—come into direct cultural confl ict with the repertoire of resistance 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Climate Justice during the Decline of Global Governance 179

tactics utilized by climate justice activists. The ecosocialist project, in contrast, 
has to advance to the stage of what Jamison terms “exemplary mobilization.”

Intellectual buttressing remains crucial; hence the ideal articulation of 
“science” is also worth pursuing. The “theoretical expert” inputs, no matter 
how fl awed in reality, that are used by ecological-modernization promoters 
working from a green business standpoint, contrast with the factual and lay 
languages of activists. Can we build on the second by defying the fi rst to 
achieve a situated, contextual science, such as in the natural capital contro-
versy? The knowledge sources that undergird such efforts are typically di-
vided into the technical disciplines of green business, the political traditions 
of ecosocial justice, and the transcendental experiences of the eco socialist 
project. As for the terrain of competencies, the green-business suits claim 
professionalism; the critical ecologists invoke personal commitment; and 
ecosocialists strive for a synthetic understanding of the personal, profes-
sional, and, above all, political.

Ultimately this dialectic tension will allow us to draw out “differences in 
framing environmental problems” because they derive from quite substantive 
“differences in normative and theoretical positions.” Exploring the tensions in 
positionality between INGOs and climate justice, it is extremely diffi cult, yet 
perhaps not impossible, to identify “ways in which more inclusive framings 
might enable more societally relevant and impactful research and more con-
certed action/practice” (Lele et al., this volume). This will surely be a matter 
of debate through praxis in the months and years ahead.
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Abstract

This Ernst Strüngmann Forum seeks to link justice, sustainability, and diversity agen-
das. In support, this chapter discusses how linkages between these three concepts h ave 
formed and changed in the climate change discourse, particularly in light of the recent 
Paris Agreement. As the latest addition to the portfolio of international climate change 
agreements, the Paris Agreement establishes a landscape in which nation-states, subna-
tional actors, and transnational networks will be able to reconfi gure existing linkages 
between sustainability, diversity, and justice, and perhaps improve upon them.

Here, three possible developments are identifi ed which may substantially infl uence 
the reconfi guration process. Recognition is given to the sustainability and justice defi -
cits that have plagued the “top-down” character of the international climate change dis-
course, and it is hypothesized that the Paris Agreement opens the door for “bottom-up” 
movements to claim a larger segment of climate change policy decision making and 
design. In turn, the “polycentric” landscape created by such “movement from below” 
appears to emphasize concepts such as inclusivity and transparency perhaps allowing 
for explicit climate justice commitments. Finally, to advance societal transformation 
and embrace diversity, it is hypothesized that the scientifi c endeavor needs to be trans-
formed from a purely analytical pursuit to an effort that makes use of the wide range of 
scientifi c competences and provides support for transformative innovations to change 
unsustainable sociotechnical systems.

Introduction

Climate change is transforming global society. Will humanity respond by initi-
ating social transformation through cooperative and refl exive change to remove 
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future risks and protect vulnerable communities from present and mounting 
harm? A comprehensive vision of a truly sustainable and zero- or low-carbon 
society, associated with a clear and convincing implementation strategy, does 
not yet exist. Sustainability science can tell us much about the components 
of such a society and potential implementation pathways, but the true chal-
lenge is to attract political backing for functional models that bring differ-
ent stakeholders together in support of chosen approaches. In brief, a social 
transformation would appear to require envisioning and enacting sustainability 
simultaneously. If we are to succeed in limiting global warming “well below 
2°C” as stipulated in the Paris Agreement (UNFCCC 2016a, Art. 2), the global 
community needs to confront this challenge and take action immediately.

The Paris Agreement has sent a strong signal for societal transformation. It 
ingrains a new collective understanding of the challenge ahead and captures 
a strong normative obligation for nation-state action. Still, the agreement also 
suffers from a signifi cant ambition gap and lacks enforceable mandated ac-
tion (Civil Society Review 2015; Rogelj et al. 2016). Civil movements will 
continue to contest the continued dominance of the constituents of unsustain-
able sociotechnical systems worldwide (Hermwille et al. 2015). The policy 
landscape emerging from the Paris Agreement challenges nation-states, sub-
national actors, and civil society networks (from local to transnational scales) 
to reconfi gure existing linkages between sustainability, diversity, and justice, 
as well as signifi cantly improve upon them. The Paris Agreement forcefully 
reconsiders previously accepted global emission management strategies and 
opens the door for new ideas and experimentation.

In this chapter, we situate climate change policy and science in this post-
Paris landscape, exploring three hypotheses that potentially provide for simul-
taneous envisioning and enacting of the needed societal transformation. First, 
cities and regions can and must play an important role in leveraging climate 
action through a multilevel governance system (Hypothesis 1). Showing signs 
of innovative experimentation and diffusion, the inclusion of these subnational 
actors, often articulated through regional, national, and transnational networks, 
departs from the overarching and singular story perpetuated throughout two 
decades of climate change negotiations. In addition it ties with the post-Paris 
multinarrative, nonlinear, and versatile landscape. Second, the climate justice 
defi cit experienced throughout the world can be confronted by “polycentric” 
design and implementation that expressly incorporates civil society strategies 
to halt the use of unburned fuels and to empower local energy development 
(Hypothesis 2). Shared learning, adaptive management, and democratic legiti-
macy are key components of such strategies. Finally, a new line of inquiry 
needs to refl ect more fully a social purpose of realizing a sustainable and eq-
uitable future (Hypothesis 3). Such “transformative inquiry” (i.e., science that 
makes use of the wide range of scientifi c competencies to support broad soci-
etal change) is required to address the complexity and diversity of our climate 
and societal challenge. Transformative inquiry can help to provide innovations 
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that have the potential and power to change proactively unsustainable socio-
technical systems, to gain a better understanding of system behavior and the 
decision-making processes, and to help serve the dual aims of a just and sus-
tainable future.

Three Hypotheses

Changing Governance Architecture: Cities and Regions as Pioneers of 
Climate Governance

Hypothesis 1: A shift is already underway from the nation-state basis of policy 
design to more regional and locally based policy design. Local and regional 
levels of policy design are, or can be, motivated by very different political driv-
ers. The concrete measures and investments they promote can shape a climate 
policy landscape better focused on sustainability and justice.

Subnational policy design efforts have increasingly positioned themselves as 
drivers of appropriate climate policy formulation (Jordan et al. 2015). Drivers 
of this emerging and accelerating activity include the “painfully slow” and 
seemingly paralytic character of global climate change negotiations (Neslen 
2015). This movement “from below” embodies a pluralism that extends be-
yond previously introduced ideas of “regime complexes” that remained inter-
national, top-down, and state-centric (Biermann 2014). Captured under the 
designation of “polycentricity,” this movement places the thrust of innovative 
climate governance within diverse, experiential, and multilevel engagements 
(Ostrom 2014). Polycentricity is positioned as a new means to organize politi-
cal space, enable societal response and action, and importantly, govern climate 
change in the presence of “governance gaps” (Abbott 2014). Indeed, intensify-
ing action at the local level has, for many, advanced the notion that polycentric-
ity is a credible alternative strategy for climate change (e.g., Martinez-Alier et 
al. 2016; Ostrom 2014).

Cities and regions, in particular, have openly argued for their relevance in 
a polycentric system of governance (Castán Broto and Bulkeley 2013). With 
urbanization as a defi ning feature of modernity, cities are a key source of lead-
ership potential grounded in features such as population (by 2030, about 60% 
of the global population will live in cities), capital (cities produce about 85% 
of global GDP), and energy use with its associated greenhouse gas emissions 
(cities generate 71–76% of energy-related greenhouse gas emissions). In ad-
dition, the high-density urban morphologies of cities face vulnerability to cli-
mate impacts, especially in coastal regions and along rivers. Proponents of city 
action furthermore posit the economic advantage (Colenbrander et al. 2015; 
Gouldson et al. 2015; Sudmant et al. 2015): a recent report by the New Climate 
Economy, for instance, put the global economic opportunity for low-carbon 
urban actions at USD 16.6 trillion over 2015–2050 (New Climate Economy 
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2015). Advantages of such urban climate strategies include economic benefi ts 
(such as energy cost savings and mitigation of energy price volatility), environ-
mental improvements (e.g., local air-pollution abatement), and social advance-
ment (e.g., green job growth).

Following a “governance by diffusion” strategy, urban climate change ac-
tion and experimentation is gaining signifi cant momentum (Hakelberg 2014). 
The Urban Climate Change Governance Survey, based on results from 350 
cities worldwide, underscores the widespread diffusion of climate change ac-
tion as 75% report activity in both mitigation and adaptation (Aylett 2014). 
Moreover, city commitments to climate change frequently outstrip their na-
tional counterparts in terms of ambition and coverage (e.g., Lombardi et al. 
2014; Reckien et al. 2014) inspiring “hope that climate governance in toto 
is more active than critics transfi xed by UNFCCC-related meetings have as-
sumed” (Jordan et al. 2015). Often driven by co-benefi ts (e.g., improvement 
of local air quality, regional economic impulses, job effects) and backed by 
their citizens, cities play an active role, even in those cases where an enforcing 
legislative climate policy framework is missing.

Estimates of potential performance use these commitments to arrive at im-
pressive totals (e.g., ARUP 2014). Empirical insight into the comprehensive 
performance of the strategy, however, remains challenging in part due to the 
strategy’s strong reliance on “soft results” such as awareness raising, itera-
tive learning, trust building, and democratic legitimacy as key distinguishing 
parameters (Jordan et al. 2015). Examples of potentially transformative efforts 
are listed in Table 9.1.

A common expression of urban climate change planning is the formation 
of (transnational) municipal networks (e.g., C40, ICLEI, Covenant of Mayors, 
European Green Capital). Such networks can deliver at least three strategies 
to facilitate effective governance: (a) an information and communication func-
tion promotes knowledge exchange, “best practices” diffusion, or improves 
local-technical expertise; (b) a project funding and cooperation function assists 
in the rollout of urban projects; and (c) a recognition, benchmarking, and cer-
tifi cation function encourages experimentation and rewards leadership (Kern 
and Bulkeley 2009). Moreover, bottom-up activity can provide political pres-
sure to raise ambition at other levels of government or drive deeper levels of 
cooperation (Keohane and Victor 2016).

The fi nding that (transnational) municipal networks (e.g., C40, ICLEI, 
Covenant of Mayors) themselves promote diffusion and implementation 
(Hakelberg 2014) combined with evidence of horizontal diffusion (i.e., where 
communities adjacent to other communities that participate in climate pro-
tection efforts are more likely to do so themselves) suggests a possibility of 
(urban) climate governance outgrowth. Additionally, evidence that “orchestra-
tion” of cooperation in climate change can be facilitated by states and inter-
governmental organizations further allows for the possibility of governance 
outgrowth—meaning that these traditional actors often guide, broaden, and 
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strengthen transnational and subnational climate governance (Hale and Roger 
2014). The process can be self-intensifying: communities currently dissuaded 
from climate action due to perceived costs of greenhouse gas reduction efforts 
could be convinced by the mounting initiatives of neighboring jurisdictions 
and by the growing stock of learned good practices and demonstrable action 

Table 9.1 Overview of a selection of urban climate change activities and experiments 
(Bartlett and Satterthwaite 2016; Bond 2012; Bulkeley and Schroeder 2012; Francesch-
Huidobro 2016; Reckien et al. 2014).

Region City Actions

Global 100% renew-
able energy 
movement

Dynamic movement of so-called 100% renewable energy 
cities/regions. Throughout the world, cities or regions 
pursue 100% renewable energy supply.

Africa Cape Town The “One Million Climate Jobs!” social movement brings 
together labor offi cials, community activists, and environ-
mentalists to stimulate green job creation on a large scale.

Asia Shanghai, 
China

While dominated by hierarchical governance, Shanghai has 
positioned itself as a leader in experimentation with low- 
or no-emission public transportation, particularly buses.

East Asia Seoul, South 
Korea

One Less Nuclear Power Plant Initiative: innovative 
energy solution-searching effort seeking to avoid or 
sustainably generate energy within Seoul’s jurisdiction 
equal to replacing one nuclear power plant, eliminating 
energy risks, reducing transmission losses, and enhancing 
citywide resiliency and sustainability.

Europe Collection 
of Dutch, 
Danish, and 
Belgian cities

Cities pursue aggressive carbon-neutral emission profi le by 
2020 or 2025.

Middle 
America

Mexico City, 
Mexico

Actively exchanges best practices with other cities.

North 
America

Portland, OR, 
U.S.A.

Full-scale reconceptualization of the urban form.

Los Angeles, 
CA, U.S.A.

World’s largest LED streetlight retrofi t program.

New York, 
NY, U.S.A.

Climate justice agenda includes actions on health-care ac-
cess, high-speed internet access, and addressing racial and 
ethnic disparities.

South 
America

Manizales, 
Colombia

Multiple risk exposure conditions accelerate shift to pre-
vention, resilience, and vulnerability reduction (as opposed 
to emergency response).

Quito, Bogotá, 
Curitiba

Pioneering cities for bus rapid-transit systems.
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benefi ts. The “driver’s seat” for appropriate climate policy making, therefore, 
could be shifting to regional and locally based policy design.

Climate Justice in a Polycentric World

Hypothesis 2: Polycentric design and implementation can enhance climate jus-
tice prospects by moving decision making closer to those who are impacted. 
Open question: Can transformative change from the bottom up work globally 
only if an overarching set of justice principles are imposed?

A fracture of monocentric, top-down governance strategy into a polycen-
tric movement of policy design and implementation (Hypothesis 1) will likely 
be accompanied with broad repercussions for climate justice (Hypothesis 2). 
While the top-down climate change approach employed throughout much of 
the negotiations raised questions of justice and equity in relation to opera-
tional principles (Okereke 2010), the approach has received frequent criticism 
for its failure to bring about climate justice (Barrett 2014; Ciplet et al. 2013; 
Shue 1993). Polycentric governance structures, captured in local movements, 
domestic networks, and transnational “bottom-up” agreements to share in-
formation, lessons learned, and political strategies reorient the subject of 
governance from the administrative state and technical experts to the “cha-
otic” landscape of cities, NGOs, communities, and so forth. (Bäckstrand and 
Lövbrand 2016). This landscape could be a source of transformative change 
through processes of critique, resistance, and new action. Divestment move-
ments, for instance, enforce change by redirecting fi nancial support away 
from conventional energy actors while local policy design and innovation 
opens new areas for community-prioritized and designed investment.

Polycentric policy design efforts could expand from the dominant reform 
process of environmental commodifi cation and equally consider previously 
neglected dimensions of sustainability and justice (Bond 2012, 2015). For 
instance, an evaluation of four polycentric transnational networks found that 
such action can produce benefi ts for equity, inclusivity, information, account-
ability, organizational multiplicity, and adaptability (Sovacool 2011). Global 
measurement, reporting, and disclosure databases, capturing commitments and 
plans for thousands of cities, further stress the apparent desire for (global) ac-
countability and responsibility in urban climate governance (Gordon 2016).

Experimentation by a diverse group of subnational actors has produced 
climate policy actions with impacts beyond the Kyoto Protocol mechanisms, 
especially of carbon trading (e.g., Hoffmann 2011). Similarly, polycentric re-
sponse strategies deployed by subnational actors exhibit features such as “in-
dividual as coauthor” and other participatory characteristics. Thus, a recent 
study found that 34 out of the 627 urban climate change experiments surveyed 
were led by community-based organizations such as grassroots movements 
and that 296 of 627 experiments were performed by a partnership involving a 
multitude of diverse actors often including community-based organizations or 
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citizens directly (Castán Broto and Bulkeley 2013). Community-based orga-
nizations, nongovernmental organizations, and the general population are of-
ten considered key supporting partners for local climate change action (Aylett 
2014; Castán Broto and Bulkeley 2013; Hoffmann 2011).

Furthermore, public involvement can bring new knowledge and goals to 
the fore and can contribute to the determination of what is considered a “good 
outcome” depending on context. A comparative case study of the multistress 
environment of Delhi, Bogotá, and Santiago de Chile shows, for instance, that 
policy makers emphasize policy directions that advance local adaptive capac-
ity and realization of co-benefi ts (Heinrichs et al. 2013). Participants in poly-
centric climate change action also emphasize and value the social and technical 
learning components provided by their membership in the effort (Galaz et al. 
2012). Moreover, learning establishes a trust-building process as participants 
engage each other through successive rounds of experimentation and problem 
resolution (Ostrom 2014; Wilkinson 2010).

At a provincial scale, the process of developing a “climate protection plan” 
for North Rhine-Westphalia is an important example for broader stakeholder 
participation aiming (among other things) for introduction of additional com-
petences and implementation culture for the proposed measures (Fischedick 
2015). Actually, more than 400 different stakeholders have been involved in 
this process (including energy utilities, energy intensive industries, consumer 
associations, labor unions, NGOs, city networks) which has included common 
efforts to identify robust mitigation strategies for the state level, to bundle them 
in consistent scenarios, to discuss results of a comprehensive impact analysis 
of different future pathways (including socioeconomic aspects), and to propose 
and assess suitable policy instruments for the implementation process.

In terms of enhancing climate justice, polycentric policy can be seen to 
underscore the following:

1. Inclusivity or active involvement from a diverse number of stake-
holders is important.

2. Internal and external accountability as project sponsors of polycentric 
policy designs have community ties and disclose intent and progress in 
(inter)national databases.

3. “One-way street” thinking prevalent in technocratic solutions (such as 
fi scal regulation, subsidies, and technical effi ciency) is inadequate and 
inappropriate; the search for solutions is time and space contingent.

4. Adaptive management “demands constant revisability of ends as these 
are rethought and adjusted or altered in the course of experimentation 
and mutual learning” (Wilkinson 2010) or when placed in different 
contexts.

5. Shared learning and, through successive rounds of successful experi-
mentation and problem resolution, trust building is necessary.

6. Democratic legitimacy of community representation is key.
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Transformative Inquiry on the Rise?

Hypothesis 3: Successful implementation of ambitious greenhouse gas (GHG) 
mitigation strategies requires increased participatory approaches and a more 
proactive role of science (e.g., more societally relevant and impactful research, 
greater concerted action/practice).

In the face of persistent justice and sustainability problems challenging eco-
nomic development, transformational changes are crucial. Proposed changes 
can include, for instance, large-scale transitions of practices, infrastructures, as 
well as values and priorities. The problems we are facing are “wicked” (Jahn et 
al. 2012), meaning that they are global, complex, and urgent. As such, science 
needs to move past its descriptive analytic role and should orient toward the 
society/nonscientifi c public (Lele and Norgaard 2005).

Recent approaches to this topic include Responsible Research and 
Innovation—a solution-oriented sustainability research strategy which embod-
ies societal impact assessment frameworks. Sustainability research, in particu-
lar, has developed methods and approaches for transdisciplinary (stakeholder) 
participation (Clark 2007; Clark and Dickson 2003; Kates et al. 2001; Lele and 
Norgaard 2005; Miller 2013), knowledge integration (Jahn et al. 2012; Lang 
et al. 2012; Scholz and Tietje 2002), and for strengthening the science–society 
interfaces (Schäpke et al. 2015; Schneidewind and Scheck 2013) aiming to 
understand and contribute to transformations.

The latter, in particular, implies a reorientation toward experimental ap-
proaches by developing a new generation of experimental settings, such as 
living laboratories (e.g., Voytenko et al. 2016), urban (sustainability) transition 
labs (e.g., Loorbach and Rotmans 2010; Wiek and Kay 2015; Wittmayer et 
al. 2014), and “real-world” laboratories (e.g., Schäpke et al. 2015). Despite 
their differences, the settings share a focus on interventions in actual political-
economic contexts undertaken by stakeholders in transdisciplinary collabora-
tions with scientists and researchers. Furthermore, they share a double aim 
of understanding and at the same time contributing to societal change toward 
sustainability (see Schneidewind 2013). Accordingly, they are research en-
deavors, meaning they produce evidence regarding possible solutions to given 
sustainability problems (Wiek and Kay 2015) and at the same time pursue a 
transformational mission and therefore apply solutions with explicit climate 
justice objectives (Voytenko et al. 2016).

Another common goal of these approaches is to change the relationship of 
science and society from clearly disconnected to closely intertwined by (a) fo-
cusing on societally relevant problems, (b) enabling mutual learning processes 
among researchers from different disciplines (from within academia and from 
other research institutions) as well as actors from outside academia, and (c) 
aiming to create knowledge that is solution oriented, socially robust (see, e.g., 
Gibbons 1999), and transferable to both scientifi c and societal practice.
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In light of these challenges, the role of science in society has been criti-
cally scrutinized, leading to calls for a new “social contract” (Funtowicz and 
Ravetz 1993; Gibbons 1999; Lubchenco 1998). Such a contract holds science 
accountable for its role in fostering or hindering progress toward sustainability 
around the world. This position endorses research in pursuit of effective solu-
tions to complex societal problems. In return, it demands a fundamental shift 
in research design (Miller et al. 2014; Sarewitz et al. 2012; Wiek et al. 2012) 
and of the institutional science and funding system.

The Paris Agreement: Harbinger of a 
New Climate Policy Paradigm?

Over time, the perception of the climate change problem has shifted signifi -
cantly. The scope of the problem defi nition gradually increased from a rather 
narrowly defi ned environmental problem to include the developmental per-
spective, and ultimately to a fundamental transformation of global societies 
(Hermwille 2016). The “collective action” paradigm shaped decision making 
as the global character of the issue and was argued to necessitate international 
consensus as well as, more importantly, planetary carbon-emission manage-
ment. When assessing the Paris Agreement, it is this paradigm that commonly 
guides the analysis. Can the Paris Agreement provide a basis for international 
governance of the great transformation? Is it inclusive enough to overcome the 
current confrontational style of climate policy and establish a sense of mean-
ingful cooperation? Will it help to establish a common understanding that this 
transformation needs political guidance? And, ultimately, will it help global 
leaders to take the right decisions?

A separate assessment of the Paris Agreement seeks answers to a differ-
ent set of questions. Testimony to the confrontation and disagreement among 
global leaders can be found in the realization that the pursuit of such a global 
collective action solution has been over two decades in the making. To date, 
global commitments have been unable to slow the pulse of the key identifi er 
of climate change: the climbing pattern of atmospheric greenhouse gas con-
centrations fi rst measured in Mauna Loa. Further, negotiation failures—most 
prominently in 2009 at the Copenhagen Bella Center—underline the sustain-
ability and justice defi cit which led to many openly questioning the viability 
and desirability of the collective action paradigm (e.g., Ostrom 2012). Can 
the Paris Agreement motivate and facilitate subnational and local creativity, 
innovation, and leadership to a globally meaningful level that can overcome 
the defi cit left by 20 years of top-down negotiation impasse? Do communities 
embrace climate action due to global enforcement or due to the local climate, 
economic, and justice benefi ts of intervention? Does the Paris Agreement al-
low for local stakeholders to be decision makers?
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The Paris Agreement provides six elements which, in our view, and in spite 
of all the remaining shortcomings of the international negotiation process and 
format, offer a promising foundation for successful governance of the required 
transformation:

1. An arena in which stakeholders can engage in a spirit of trust and 
cooperation

2. A shared transformational vision, not necessarily in terms of a clear 
picture about a mutual way forward, but at least as a common sense of 
direction

3. Suffi cient resources, though not enough to fi nance the transformation, 
but at least to get the implementation process started

4. Transparency to provide the required information to further build trust 
and to allow for refl exivity

5. A mode to address undesired effects of the transformation
6. A process with a shared agenda and schedule

The following analysis is based on the Wuppertal Institute’s more extensive 
analysis of COP21 and the Paris Agreement (Obergassel et al. 2016).

The Return of Environmental Multilateralism

After the diplomatic disaster of Copenhagen, confi dence in the multilateral 
negotiation process had declined dramatically. As the French COP President 
Laurent Fabius stated in his speech before the fi nal draft was tabled: “[I]f, to-
day, we were so misfortunate as to fail, how could we rebuild hope? Confi dence 
in the very ability of the concert of nations to make progress on climate issues 
would be forever shaken” (Fabius 2015).

To avoid the breakdown of environmental multilateralism, three elements 
were crucial: First, diligent preparation and outstanding leadership was pro-
vided by the French COP Presidency and the UNFCCC Secretariat. Second, 
a “high ambition coalition” emerged, comprised of Small Island States, Least 
Developed Countries, and the EU, and ultimately even included countries like 
Japan, Brazil, and the United States. This coalition helped to push the outcome 
toward the upper end of what seemed politically possible. Third, by allowing 
national determination of intended effort, Parties were able to reach an agree-
ment which envisages climate action by all nations, partly repairing the deep 
schism between developed and developing countries within the UNFCCC. The 
success of the Paris conference, therefore, restored some of the confi dence that 
had been lost over the last decade (cf. Bodle et al. 2016).

Normative Vision: The Long-Term Goal

The agreement’s ambition of limiting global warming to “well below 2°C 
above preindustrial levels and to pursue efforts to limit temperature increase 
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to 1.5°C above preindustrial levels, recognizing that this would signifi cantly 
reduce the risks and impacts of climate change” (UNFCCC 2016a, Art. 2), rep-
resents a quantitative increase compared to the previous wording, but it is also 
a qualitative modifi cation.1 The 2°C threshold of the Copenhagen Accord and 
consequently the Cancún Agreements has been widely interpreted as a goal 
to be “achieved.” This implies an economic cost-benefi t calculation in which 
the 2°C threshold marks the point at or around which the cost of abatement 
of GHG emissions and the expected benefi ts of avoided cost through climate 
change impacts are deemed to break even (for comprehensive discussion, see 
Grubb et al. 2014). The sense of urgency of the 2°C goal was never beyond 
question to those familiar with the matter, but it may still have linguistically 
created a “comfort zone” and a sense of remaining fl exibility that was never 
justifi ed. The ultimate objective of the Convention is to avoid dangerous cli-
mate change. The long-term goal of the Paris Agreement can only be under-
stood one way: any global warming is dangerous.

Furthermore, countries agreed that the temperature limit is to be reached 
by achieving “a balance between anthropogenic emissions by sources and re-
movals by sinks of greenhouse gases in the second half of this century.” Other 
formulations would probably have worked better as a norm to guide the behav-
ior of actors. For example, a goal of full decarbonization would have provided 
a much less ambiguous mandate. However, from a climate science point of 
view, the actual formulation is even more inclusive, as it also encompasses 
greenhouse gases other than CO2 and particularly the land-use sector. The 
opportunity becomes even more pressing when open questions and various 
risks are considered that are associated with “net negative emissions.” If action 
is delayed, many climate protection scenarios do require negative emissions 
(most likely after 2050) to limit global warming to just 2°C. From the current 
perspective, it is hard to imagine, for instance, that the combination of the us-
age of huge amounts of biomass and carbon capture and storage, that is, the 
combination of two problematic strategies, could do the job and help extend 
the fossil fuels era. The Paris Agreement, thus, provides a strong mandate to 
accelerate the global societal transformation away from the age of fossil fuels. 
However, as elaborated above, the Paris Agreement insuffi ciently considers 
the justice consequences of its provisions, relegating the active pursuit of cli-
mate justice to the actions of polycentric actors.

Legal Construction

Unlike the Kyoto Protocol, the Paris Agreement does not take the shape of 
a protocol as per Article 17 of the UNFCCC. It follows an innovative legal 

1 Due to unequal distribution of warming effect, we note that by limiting the average global 
temperature increase to 1.5°C, some regions may experience temperature increase well above 
1.5°C accompanied by more severe impact and threats.
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approach: it is neither an amendment to the Convention nor a protocol. The 
Paris Agreement constitutes a new form of a (dependent) treaty under interna-
tional law (Obergassel et al. 2016). This somewhat peculiar legal construction 
was chosen owing to the domestic politics of the United States as this construc-
tion would allow the ratifi cation per executive order by the President of the 
United States as opposed to ratifi cation through the Senate.

The domestic politics of the United States’ constituted a secondary condi-
tion to the international negotiations in even more ways. For the same reasons, 
the U.S. delegation was not prepared to accept any legally binding obligations 
that go beyond what was already ratifi ed in preceding international agreements 
or what is already refl ected under current national legislation (i.e., predomi-
nantly the existing Clean Air Act). Hence, the Paris Agreement obliges Parties 
to communicate nationally determined contributions (NDCs) and to implement 
policies accordingly, but not to actually achieve them. Pledges are voluntary, 
but the process is compulsory (Clémençon 2016). Since a system of account-
ability through formal obligations was not possible under the current political 
realities, Parties reverted to a compromise: an accounting and transparency 
system paired with periodic moments of concentrated political attention.

Transparency

The Paris Agreement establishes, for the fi rst time, a universal transparency 
system. While previously there had been separate reporting and review sys-
tems for industrialized and developing countries, now there will be only one 
system. This could substantially increase the transparency requirements for 
mitigation actions by developing countries. At the same time, the new system 
meets the demands of developing countries by also including adaptation and 
requiring developed countries to increase transparency on their provision of 
(fi nancial) support. The details of the transparency framework will be part of 
the fi ne print in the Paris Agreement to be drafted in the coming years.

Climate Finance

The fi nance section of the Paris Agreement is weak. It does not contain any 
compulsion to scale-up climate fi nance (cf. Clémençon 2016). Only the ac-
companying decision text reiterates that the goal of mobilizing an annual USD 
100 billion of North–South fi nancial fl ows in 2020 and beyond, promised in 
Copenhagen, is still valid. What is more, industrialized countries were not pre-
pared to provide a clear road map for how this goal could be achieved. The 
only step forward in Paris, albeit a small one, was that Parties agreed to set a 
new collective fi nancing target by 2025. In this context, the USD 100 billion 
fi gure is now considered the bottom fl oor of fi nancial contributions, rather than 
the ceiling as it was before Paris.
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Addressing the Downsides: Loss and Damage, and Adaptation

One reason the Paris Agreement won the support of developing countries was 
its recognition of two decade-long demands: First, it elevates the standing of 
adaptation in the international climate regime. Crucially, action on adaptation 
is to be reviewed and accelerated every fi ve years in parallel to the contribution 
cycles for mitigation.

Second, the Paris Agreement recognizes that there are adverse climate im-
pacts that cannot be adapted to, but can only be dealt with. This was a crunch 
issue until the very end because developed countries feared that the inclusion 
of the concept of “loss and damage” in the agreement could be used to jus-
tify compensation and liability claims. The fi nal outcome acknowledges both 
positions. The Paris Agreement features a separate article on loss and dam-
age, while the decision text contains a clause that excludes compensation and 
liability claims. Treating “loss and damage” as a distinct issue, as opposed 
to a subcategory of adaptation, focuses and legitimizes ongoing international 
discussion on specifi cs such as possible appropriate response options and re-
sponsibility to act to assist recovery from damages and losses.

The Post-Paris Landscape

The Paris Agreement clearly does not “resolve” climate change as an envi-
ronmental problem. The agreement imposes legal obligations on signatories 
to formulate and communicate climate policy objectives, the so-called NDCs. 
However, it does not obligate them to achieve those contributions.

The emissions reductions pledged by countries are out of line with its global 
target. Assuming these pledges are fully implemented, the global mean temper-
ature would most likely still increase substantially (see Figure 9.1). Yet it is im-
portant to observe that this shortfall of ambition has been explicitly highlighted 
in the decisions accompanying the Agreement (UNFCCC 2016b, para. 17).

The Paris Agreement aims to address the lack of legal compulsion by creat-
ing a reputational risk through the establishment of mandatory transparency 
framework and review provisions. Parties agreed that “successive nationally 
determined contribution will represent a progression beyond the Part[ies’] 
then current nationally determined contribution“ (UNFCCC 2016a, Art. 4.3), 
ensuring that the policy cycles induced by the Agreement resemble a ratchet 
mechanism. Reneging on earlier pledges is prevented. Starting in 2018, these 
mandated “stocktakes” will create moments of concentrated political atten-
tion every fi ve years that may be used to foster political pressure on govern-
ments and corporations, strengthening a growing critique of the global political 
economy. Operating at all scales, civil society movements and networks are 
expected to provide ammunition for critique of nation-state and corporate ac-
tion by revealing any shortcomings in goal fulfi llment while simultaneously 
broadcasting promising results of experimentation and local leadership.
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Furthermore, the Paris Agreement has no termination date. This fact should 
promote a long-term outlook for the development of national policies and 
investment decisions in line with long-term goals. Also, Parties are urged to 
develop long-term low greenhouse gas emission-development strategies. This 
exercise could further facilitate the anchoring of climate protection in all gov-
ernment decisions.

As such, the Paris Agreement now deploys a pacemaker that stimulates and 
synchronizes the climate policy making on national and international levels. It 
creates periodic political moments, each of which can move us closer to a sus-
tainable, carbon-free future. The intensity and effectiveness of these moments 
will depend, in part, on whether the spirit of cooperation experienced in Paris 
can be continued and transferred to a number of challenges that are not directly 
linked to the core of the Paris Agreement (see, e.g., Spencer et al. 2015). The 
prospect of transformation could grow if cooperation or even coordination can 
be achieved on issues such as

• exchanging competences (e.g., in terms of providing long-term strate-
gies or scenarios2) (DDPP 2015);

• expanding and improving effectiveness of public-private R&D for the 
most promising technologies and mutual efforts to expedite the deploy-
ment of low-carbon technologies;

• avoiding frictions and incoherent market signals through uncoordi-
nated or even contradictory (national) policies;

• addressing concerns of carbon leakage through concerted policy inter-
ventions among competing states;

• aligning global fi nancial fl ows and the fi nancial sector with the long-term 
goal of the Paris Agreement (see also UNFCCC 2016a, Art. 2.1c); and

• increasingly managing “exnovation”—deliberate divestment and 
phase- out (Kimberly 1981)—of unsustainable, high-carbon technolo-
gies, and industries, including the mitigation of social and economic 
disruptions that this may entail.

The pledge-and-review architecture provides an opportunity for strategic ex-
perimentation that was largely unavailable during the past two decades of “top-
down” climate change negotiations. The multilevel character of climate policy 
could drive much of the national improvements in each successive “stocktake”: 
“Diplomacy does not happen in a vacuum. The positions countries take inter-
nationally are determined by their domestic political situations” (Obergassel 
et al. 2016:39). The opening of such a “bottom-up” avenue for climate action 
could seek to fi ll sustainability and justice defi cits that have been a part of the 

2 Scenarios play an important role for sketching plausible future pathways and giving an ori-
entation about room for maneuver if pursuing a specifi c mitigation goal. However, very often 
scenarios focus mainly on technological effects and do not fully refl ect the role of behavior. As 
such, more advanced scenarios and underlying modeling instruments are needed in the future.
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international governance effort. Climate justice, with its emphasis on unequal 
distributions across local communities, has an inherent bottom-up feature that 
has remained largely illegible to the international governance structure evi-
denced by, for example, the observation that fi nancial fl ows to stem injustice 
are not being delivered to the communities that are most at risk and least re-
sponsible (e.g., Barrett 2014; Ciplet et al. 2013).

This “bottom-up” opportunity could drive the emergence of a “polycentric” 
paradigm that distinguishes itself from the technocratic strategy of planetary 
emissions control and focuses, instead, on creativity, experimentation, and in-
novation. The capacity for success in a polycentric system depends partly on 
(a) the successful roll-out of climate change action by a diversity of actors, 
(b) an enhanced prospect for climate justice, and (c) a societally relevant and 
impactful role for the scientifi c community. These three elements, discussed 
above in the three hypotheses, are critical questions that will shape the narra-
tive and future evaluation of the Paris Agreement.

Conclusions

The Paris Agreement marks a new stage in the long history of climate change 
negotiations as it entrenches a trajectory fi rst embarked upon in the wake of the 
Copenhagen COP failure. Ultimately, how this will play out remains uncertain. 
The provisions of the Paris Agreement offer promising conditions for renewed 
and vigorous climate change action despite its apparent shortcomings. Moving 
forward, the “heartbeat” of the Paris Agreement architecture will be shaped by 
national, subnational, and transnational efforts and innovation.

The offi cial commitments by nation-states will likely fuel much of the dis-
cussion on the international stage at each successive point of stocktaking. Of 
particular interest to the international arena will be the efforts and improve-
ments made by those nation-states heretofore unwilling to lock themselves into 
international agreement. However, concerns about sustainability and justice 
defi cits linger as early evidence evaluating commitments suggests that nation-
states will have to substantially raise ambition levels in order to meet their self-
imposed objectives and avoid dangerous climate change, and that more needs 
to be done to advance fair burden sharing.

Leadership on climate change action might emerge from a new angle. The 
experimentation in subnational and transnational networks could form a dis-
tributed policy design pathway capable of overtaking the observed glacial 
speed of nation-state decision making. Community-based trial and error, nego-
tiation, and creativity could produce sustainability and justice models available 
for rapid diffusion and adaptation to other contexts. A possible path forward for 
the Paris Agreement and the UNFCCC, in this light, is to act as a facilitator of 
such diffusion and recombination.
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New sustainability and justice ideas could also emerge from a redirection of 
scientifi c effort. Past analytical endeavors have fi rmly established the impor-
tance of climate change and the need for societal transformation. A collabora-
tive, solution-oriented scientifi c approach could reinvigorate the production 
of societal transformation options and help clarify to all participants its actual 
implementation.

The questions addressed in this chapter, in the form of three hypotheses, 
do not presume to establish the answers to existing sustainability and justice 
concerns. Rather, our intent was to highlight key trends and developments 
that could have substantial effects on the overall direction and level of change 
generated by the Paris Agreement, in an effort to advance understanding and 
stimulate further conversation.
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Energy and Climate Change
Sun-Jin Yun, John Byrne, Lucy Baker, Patrick Bond, 

Götz Kaufmann, Hans-Jochen Luhmann, 
Peter D. Lund, Joan Martinez-Alier, and Fuqiang Yang

Abstract

This chapter summarizes a series of discussions at the 23rd Ernst Strüngmann Forum, 
which aimed at understanding how differences in framing environmental problems 
in the area of energy and climate change are driven by differences in normative and 
theoretical positions. Utilizing the diverse expertise of individual group members, 
twelve framings were identifi ed that shape the energy and climate debate. These 
framings are used to explore how more inclusive engagement of these framings might 
contribute to more societally relevant and impactful research.

Background

Over a century ago, scientists provided evidence that the burning of coal in 
industrial countries causes CO2 concentrations to increase in the atmosphere 
(e.g., Arrhenius 1896; Callendar 1938). Since then, through increasingly so-
phisticated scientifi c models, early evidence of human impact has been upheld 
with greater accuracy. Findings reported by the Intergovernmental Panel on 
Climate Change (IPCC) are unequivocal: between 1850 and the present there 
has been a rapid increase in atmospheric CO2 concentrations, from 280–400 
ppm, and this increase is due to human activity (IPCC 2014:3, 5). The princi-
pal impacts of human-induced change in atmospheric chemistry are (a) rising 
average surface temperatures and (b) global mean sea-level rise (IPCC 2014:9, 
11). Scientists at NASA’s Jet Propulsion Laboratory have concluded that the 
minimum atmospheric CO2 concentration will remain above 400 ppm for the 
next several decades “unless something dramatic happens with humans and the 
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planet” (Schmidt 2017). Climate change, as a result of human activity, is now 
accepted as fact by the scientifi c community, and its principal consequences—
a warming of the planet due to rising concentrations of CO2 and increased risks 
of coastal inundation due to sea-level rise—are likewise regarded as beyond 
scientifi c doubt. Only a dramatic shift in human use of energy to low- and no-
carbon sources (IPCC 2014:28) will avert the worst effect of climate change 
that humans now face: irreversibility of the effects of climate change (IPCC 
2014:16).

In light of human-induced change in atmospheric chemistry, the consequent 
increase in average surface temperature and global mean sea-level rise, and the 
recent concern that without a fundamental change in our reliance on carbon-
intensive economic development we as a species face the threat of irrevers-
ibility, one must ask: Why did it take so long for climate change to become an 
issue of global importance?

One explanation is that climate change itself is the product of the modern 
energy–society relationship. The drive to increase capitalist industrial econo-
mies required an extraordinarily rapid use of energy, initially supported by a 
coal-mining regime and “urban exudation” (Mumford 1936/2010: 169). This 
created a carbon-intensive ideology of progress that went unquestioned for 
nearly a century, in part, because it contributed to a spectacular increase in 
economic growth (Maddison 2001:29):

From 1000 to 1820 the upward movement in per capita income was a slow 
crawl—for the world as a whole the rise was about 50 per cent. Growth was 
largely “extensive” in character. Most of it went to accommodate a fourfold in-
crease in population. Since 1820, world development has been much more dy-
namic, and more “intensive.” Per capita income rose faster than population; by 
1998 it was 8.5 times as high as in 1820; population rose 5.6-fold.

The wealth boom of the last 150 years, however, has been deeply unfair in its 
distribution. So much so that social inequality is at risk of becoming embedded 
in nature itself, as the resources and services of ecosystems are managed by 
economic and technological forces that largely serve the ambitions of a small 
percentage of the human population (Byrne et al. 2002; Bond 2012).

The positive belief in the link between fossil energy use and economic 
growth became so entrenched socially and politically that an observer of the 
period noted that seen through the lens of this ideology, “a clear sky” would 
be taken as evidence of a labor strike or lockout rather than an environmental 
goal to ensure human well-being (Mumford 1936/2010). The consequences of 
this ideology and its global impact are well known. For society to question the 
validity of pursuing this ideology, let alone address what might be necessary, 
seems only possible under the threat of a catastrophe.

Thus, the global energy and climate debate is about the looming catastrophe 
and the extraordinary social change needed to avert it. As seen in Figure 10.1, 
the projection of the world’s energy future continues to rely on the presumption 
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that our destiny is to be energy and carbon intensive. Only a spectacular shift 
in social commitment to the current development formula can bring about the 
needed reduction path in CO2 emissions to challenge the prospect of irrevers-
ibility. Even so, the change discussed during 23 years of UNFCCC negotia-
tions is modest compared to the change that science has forecast as necessary. 
In brief, humanity faces a crisis that derives from its economic success, the 
injustice that accompanies this success, and the need to change dramatically 
society’s relation to living nature.

Framings

In our discussions, we identifi ed twelve different framings. We searched at 
length for an appropriate language to characterize these framings and their po-
litical and/or analytical affi nities. In some cases, the broad focus is on societal 
organization and operations (e.g., ecological modernization), whereas others 
champion specifi c strategies to address climate change and energy transforma-
tion. Several framings refl ect long-standing confl icts over societal organization 
and operations (e.g., political economy vs. neoliberalism). In addition, some 
framings specifi cally inform the discourse on climate action and energy change 
(e.g., climate justice, energy sovereignty, and green economy).

We categorized the framings according to their political, economic, and/
or analytical affi nities and provide examples of key proponents. It is impor-
tant to stress, however, that these framings are not inclusive: they are intend-
ed to provide an overview of normative and theoretical/conceptual positions 
that affect current discourse. Importantly, these framings do not agree on how 
society should characterize or address climate change problems or energy-
related transformative responses. Continued confl icts in this area should be 

Sources: WEC (1998), IEA (2012), GEA (2012)
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Figure 10.1 Global primary energy consumption and global CO2 emission (GRID-
Arendal 2015).
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anticipated, and we view this confl ict to be essential. We strongly recommend 
that the emerging confl ict be treated as a means to expand understanding of the 
challenges society faces, as well as the alternative responses which might be 
possible: from social movements, to governmental or business sector actions/
inactions, to international (dis)agreements. While we are not sanguine about 
the likelihood that such fundamental confl ict will end soon, we believe the 
engagement in issues raised by the framings will lead to more socially relevant 
and impactful research.

Four of these framings focus on the market:

1. Neoliberalism espouses a policy philosophy that limits public actions 
to those that are consistent with market logic. Currently, fossil fuel mar-
kets still provide profi table opportunities, both in extraction and in the 
correction of negative environmental effects (e.g., carbon sequestration 
and geoengineering), and neoliberal policy prefers that markets decide 
the extent and terms of use for fossil fuels. Policies based on increasing 
carbon prices or emissions permits (European Union Emission Trading 
Scheme, EU ETS) or grassroots activities against “unburnable fuels” 
are treated as naive. Insofar as corporations and the interests of invest-
ment and fi nance drive politics, climate change policies will be imple-
mented only to the extent that they guarantee capital accumulation.

2. Ecological modernization changes the energy mix with new technol-
ogies and economic instruments (e.g., carbon pricing, taxes, REDD, 
markets) in emissions permits. Actions are undertaken by governments 
or middle-level institutions, such as cities and regions. Here the empha-
sis is on technological change and economic instruments.

3. Sustainable development has its roots in the 1987 Brundtland 
Commission by the United Nations: “Sustainable development is de-
velopment that meets the needs of the present without compromising 
the ability of future generations to meet their own needs” (Brundtland 
Report 1987). To meet these “needs” (in particular, the essential needs 
of the world’s poor), economic alternatives to the current quantitative 
growth-driven economy should be prioritized. This perspective in-
cludes critiques of the neoliberal path of development, including the 
“steady-state economy” (Daly 1991), “limits to growth” (Meadows et 
al. 1972), and the idea of limitations imposed by the state of technology 
and social organization on the environment’s ability to meet present 
and future needs.

4. Green economy aims to “put a price” on nature for the sake of maxi-
mum effi ciency and rationality, for example, in carbon markets and 
other forms of emissions trading and virtual water sales that are in-
creasingly packaged in exotic investment instruments. The economics 
of ecosystems and biodiversity (TEEB) within the UN Environment 
Program aims to “make nature’s values visible” and thus “help decision 
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makers recognize the wide range of benefi ts provided by ecosystems 
and biodiversity, demonstrate their values in economic terms, and, 
where appropriate, capture those values in decision-making.” The pay-
ment for ecosystem services (PES) approach is being pursued vigor-
ously in many terrains, for example, natural capital accounting.

Three framings are analytically oriented:

1. Sociotechnical systems analysis: This perspective guides the discourse 
of climate change from unilateral “single-source, single-country” 
thinking into a much broader “global, no-boundaries” frame. This 
provides an important objective, evidence-based input to discussions 
with stronger elements in climate justice, and to some extent also on 
sustainability.

2. Cost-benefi t analysis: Regardless of whether framings recommend ac-
tion or inaction, they share a common methodology of valuation in 
money units to compare present and future costs and benefi ts or losses. 
The results depend on arbitrary discount rates chosen. Despite its sim-
plicity, it has been a successful frame for the political discussions be-
cause of the social prominence of economics in politics. It is a state-
driven approach.

3. Common-pool resource management: Climate change is an issue that 
can be approached in terms of the theory of common-pool resources. 
Access to the atmosphere and the oceans as sinks exhibits rivalry 
and non-excludability: there is rivalry, but so far no mechanism for 
excludability. Effective instruments for management of the commons 
(Ostrom 1991) must be established in the next conference of the par-
ties, or elsewhere.

Five framings address aspects of the postmarket economy:

1. Political economy: This perspective sees energy as embedded within 
broader social, economic, and political forces and processes, and as-
serts that, if a just transition is to be achieved and inequality of access 
between and within countries and generations are to be addressed, a 
reconfi guration of infrastructures, institutions, technology and owner-
ship; and modes of production and consumption are needed.

2. Political ecology: Regardless of whether they recommend action or 
inaction, political ecology framings share a common methodology 
of valuation  that compares present and future costs and benefi ts (or 
losses) in ecological terms. The results depend on discount rates which 
political ecologists often see as arbitrarily chosen. This framing has 
been used by adherents to criticize the social prominence of economics 
in politics.

3. Ecosocialism: Proponents of this perspective respect the merits of valu-
ing nature (though not counting it for the sake of marketization), at the 
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same time confi rming the role of anti-market social movements, in-
cluding those of indigenous people and ecofeminists, in nature’s stew-
ardship. It is a state-driven approach.

4. Climate justice: Draws on “critical ecology movements” which invoke 
environmental justice, demand stronger laws and enforcement, and en-
gage in campaigns against corporations and states which exploit the 
environment. This approach regards one of its purposes as supporting 
“strong sustainability.” A common feature of this approach is to dis-
tinguish livelihood emissions and luxury emissions, to discuss who 
should reduce emissions, and how to represent liability for past exces-
sive emissions, that is, the idea of ecological debt (see Agarwal and 
Narain 1991).

5. Energy sovereignty: This is a recent framing, inspired partly by new 
technological opportunities, such as distributed electricity generation, 
as well as by approaches which include environmental justice and con-
cerns over the protection of diversity. Energy sovereignty is similar 
to concepts of “food sovereignty” in promoting the ability of small 
regions to determine their own plans for energy use and production, 
the elimination of “energy poverty,” and the reduction of greenhouse 
gas emissions. Similar to the hope for a municipal “hydroelectric so-
cialism” around 1900 (small dams of municipal property), publicly or 
privately owned energy sources would be made locally available ac-
cording to needs and taken out of the sphere of capital accumulation.

Table 10.1 captures the key ideas, values, and concerns that emerged from our 
examination of these framings.

New Methods

What type of methods might best help researchers and communities assess the 
challenges of energy (and more broadly, social) transformation in the face of 
a rapidly warming world? Are new analytical methods required, or will cur-
rent ones suffi ce? From our discussions, four methods emerged as potential 
candidates to improve understanding of the challenges we face, as well as to 
promote dialogue among proponents of the different framings.

Justice-Based Transformation Pathways

The IPCC has rightly earned praise for its efforts to synthesize available re-
search and evidence in climate change. Through each of its fi ve assessments 
and several special reports, the IPCC has provided the human community with 
an evidence-based understanding of the phenomenon and the risks that all 
forms of life face.
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To construct the much-needed assessments of justice-based pathways that 
will lead to a change in course, it is vital that IPCC’s network of researchers be 
connected to the world’s most vulnerable communities. Admittedly, this would 
take the IPCC beyond its mission of creating synthetic knowledge. However, 
these assessments are urgently needed now, and they must be based on the best 
available information. Although the IPCC, as an organization, has achieved a 
certain level of interdisciplinary knowledge, an even more robust commitment 
to interdisciplinarity is needed. Linking research institutions (such as the IPCC 
and others) with community networks that are at greatest risk is necessary if 
we are to address the challenge of climate change and energy transformation.

Climate Life-Cycle Analysis

In most legal frameworks for carbon emission reduction, penalization of 
carbon emissions is addressed solely from a production-based viewpoint. For 
example, the EU ETS is based on point-emissions of facilities whereas the 
United Nations Framework Convention on Climate Change (UNFCCC) Paris 
climate agreement relates to nations as carbon sources.

Systems that account for production-based emissions do not address the 
embedded emissions in products. They overlook the role of consumption in 
emissions (including the roles of value and production chains) and neglect key 
issues such as carbon leakage.

By focusing solely on singular, time- and space-constrained carbon 
source—without understanding that all products carry a CO2 (or a greenhouse 
gas) history with them—key international agreements on climate and national 
mitigation measures may lose effectiveness and turn out to be costly exercises. 
In addition, sustainability and justice may also be jeopardized. For example, 
cheap goods produced in China, which Western consumers require and enjoy, 
cause high emissions locally and are accounted for solely in the national inven-
tory. Alternatively, if a country adds unilaterally a carbon tax to its otherwise 
resource-effective production to reduce greenhouse gas emissions, this might 
transfer that industry to a third country which does not have any CO2 restric-
tions and end up causing much higher overall emissions.

Thus, it is important to pay acute attention to the emissions of a product or 
service over the whole life cycle (“from cradle to grave”); this could be real-
ized through a spatiotemporal type of life-cycle analysis (LCA), termed here 
as the climate LCA. From the climate policy side, this would mean putting 
more emphasis on consumption rather than production. We recognize that in-
troducing this as a new basis for climate agreements may be complicated and 
involve methodological hurdles. However, in terms of justice, sustainability, 
and diversity, it could fi ll a major gap. For future science, this could be highly 
motivating.

We recognize that the idea of accounting for embedded emissions over 
value chains is not a new idea. Already in the late 1970s, in the aftermath 
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of the oil crises, net energy analyses (e.g., based on Leontief’s input–output 
model) were proposed to guide energy investments. In the late 1980s, research 
incorporated embedded CO2 (Lund 1989) and later environmental analysis and 
LCA were introduced. Peters (2008) elaborated models for a consumption-
based carbon inventory.

There are multiple challenges associated with a climate LCA system. For 
example, there are particular demands on quality of knowledge (e.g., data 
across nations and territories), politics (e.g., transparency), and monitoring, 
in which different areas of science need to be strongly engaged. This research 
could also bring about new knowledge with serious political implications. For 
this reason, such research needs to address both the theoretical framework as 
well as strong sociopolitical-economic linkages, for example, with issues re-
lated to climate justice and sustainability. Such research requires collaboration 
with other disciplines. We also see here an analogy to strategic environmental 
assessments, where science may provide important knowledge to local or re-
gional communities and groupings on impacts such as diversity that may affect 
their habitat and living conditions (e.g., large-scale hydropower schemes).

In summary, climate LCA offers the potential to open up new avenues in 
global mechanisms on climate change mitigation and local energy solutions, 
or at least better and more objectively understand how the carbon emissions 
originate and how the value and production chains affect emissions. This could 
guide the discourse of climate change away from a unilateral “single-source, 
single-country” thought process to a much broader “global, no-boundaries” 
frame. It remains to be seen how this will affect the creation of new global 
mechanisms (e.g., a global CO2 tax, equity-based burden distributions), but 
it would certainly provide objective evidence-based input to that discussion, 
with strong elements in climate justice and, to some extent, sustainability.

China Coal Cap Initiative

The coal cap initiative in China provides an example of an ongoing LCA. 
China plays a key role in climate change mitigation as it is the world’s largest 
energy consumer and carbon emitter. China’s energy production is heavily 
based on coal, which in 2015 accounted for 64% of its electricity. Nearly 
30% of global energy-related CO2 emissions emanate from China. The strong 
economic growth from which the global economy has benefi ted has driven 
up China’s emissions. A considerable share of China’s emissions originates 
from products intended for exports to Western economies, but the national 
carbon inventories do not recognize carbon export. Moving from a production- 
to consumption-based carbon accounting, putting more emphasis on carbon 
intensity in production and restricting carbon leakage could change this.

Meanwhile, China has intensifi ed its efforts to reduce CO2 emissions, in 
particular by decreasing the use of coal. A three-year effort, the “China Coal 
Cap Project,” was launched in 2013 to provide government authorities with 
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recommendations on policies and their implementation. The fi rst phase (2014) 
included detailed background analysis on health, climate, environmental, and 
other impacts vis-à-vis coal use, but it also proposed a coal cap to reduce the 
share of coal in energy from 64% to 17% by 2050. In the second phase (2015), 
a coal cap strategy was submitted to the 13th Five-Year Plan 2016–2020: the 
cap was broken down to regional, provincial, and municipal levels as well as to 
major coal-using industries. The third phase (2016) focuses on preparing a coal 
cap action and monitoring plan while laying the foundations for a long-term 
energy transition and development strategy. Pilot projects in three provinces 
will be launched to promote implementation of coal caps in practice, in par-
ticular in coal-intensive industries. In addition, extensive analysis of impacts 
and policy effectiveness is planned as well as spreading best practices to ac-
celerate reduction of coal use.

Through these efforts, coal use has dropped by 7% in two years. The goal 
for 2020 is a 20% reduction from the peak in 2013 (Figure 10.2). The coal cap 
initiative advocates for China’s leadership in global green governance, but it 
also presents a great opportunity for international cooperation. China is now 
in the position to be able to develop its green leadership to protect the environ-
ment and cope with climate change. China may also take the lead in achieving 
the 2030 UN Agenda for Sustainable Development.

Critical Policy Analysis

Critical policy analysis has emerged to oppose what Sachs (2002:33) charac-
terized as “conventional development thinking”; namely, the assumption that 
the market economy should decide the direction and value of development. 
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Figure 10.2 Progress and prospects for coal use by sector in China by 2020, provided 
by the National Defense Research Council of China.
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This is tantamount to accepting a universal ideal of development “irrespec-
tive of the fact that [the] world is already dehumanized and dehumanizing” 
(Irigaray 2003:167) and embracing the view that “equity is a problem of the 
poor.” Instead, critical policy analysis adopts the view that “justice is about 
changing the rich and not about changing the poor” (Sachs 2002:33).

Methodologically, critical policy analysis contests the assumptions and 
moral standards of existing power elites, which the social system (Luhmann 
1995) of (social and natural) sciences does not examine. This also entails con-
sideration of “climate change” as a discourse–regime (Foucault 1981; Costa 
2011) dichotomy, as it has already been characterized (Vlassopoulos 2012). 
Dryzek (2008:200) offers guidance to researchers on how this method can 
be applied to pursue environmental justice research that avoids the pitfalls 
of conventional policy analysis. Table 10.2 addresses the tasks identifi ed by 
Dryzek (2008).

Action Research

Action research is a method that combines “knowledge” from both academics 
and activists. To see the potential for issues related to climate change, consider 
the following examples.

Local communities are directly impacted by decisions to extract fossil fuels 
in terms of when and/or where to leave them in the ground as well as asso-
ciated political opportunities. Utilizing their own criteria, local communities 
could benefi t from the use of formalized multiple criteria methods. Similarly, 
as communities and lay persons become generally aware of climate change, 
they might react to locally perceived impacts (e.g., sea-level rise, retreating 

Table 10.2 Tasks needed to conduct critical environmental justice research (Dryzek 
2008; see also Kaufmann 2013).

Tasks Methodology
Criticism of technocratic and 
accommodative analysis

Reveal assumptions behind technocratic description
Clarify the particular frame
Don’t be a consultant!
Reveal the tunnel vision of research

Explication of dominant and 
suppressed meanings

Differentiate your research from dominant discourse
Contribute to redefi nition of environmental justice
Collect and provide the relevant data
Refl ect the spatial scale you are choosing

Identifi cation of agents of 
impairment

Name relevant stakeholders
See stakeholders’ polyrationality
Identify people’s tacit beliefs

Identifi cation of communica-
tive capacities and standards

Identify factors of communicative capacity
Identify communicative standards

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Energy and Climate Change 217

glaciers, and changes in vegetation). A concerted effort to build an action–
research network would allow researchers to learn about the local impacts that 
are of greatest concern to these communities. This would support a synthetic 
learning process between science and society.

From a technical perspective, it can be argued that coal (particularly brown 
coal) should be the main focus of reduction because it produces more CO2 per 
unit of energy than oil or natural gas. An action–research perspective could, 
however, show that while there are indeed grassroots actions to “leave the 
coal in the hole” (e.g., Fuleni in South Africa, Sompeta in Andhra Pradesh in 
India, Laubnitz in Germany), actions elsewhere oppose natural gas fracking or 
favor “leaving oil in the soil.” Rigorous accounting of avoided carbon emis-
sions, discussions of “leakage,” and so forth by academics would be inspired 
through, and accompany, such actions.

Policy and Strategy Discussions in the 
Discourse: Highlighted Tensions

In our deliberations, we discussed the typical management interventions sug-
gested by several framings to address the challenge of climate change and 
the need for energy transformation, and considered policies that go beyond 
management intervention. Here we offer a synopsis of that debate to highlight 
tensions in the policy component of the energy and climate change discourse. 
Again, the framings identifi ed above inform our effort to understand key ten-
sions surrounding policy. We did not attempt to discuss the full range of policy 
proposals and practices, as this is beyond the scope of this report.

Carbon Pricing

Signifi cant political and analytical effort has been expended, in different ways, 
to price carbon. International initiatives (e.g., the Kyoto Protocol) and national 
policies (e.g., China’s recent creation of markets to facilitate in-country carbon 
trading) typify attempts to use this policy tool.

In either of its two main forms—carbon trading and carbon taxation—carbon 
pricing establishes a right to pollute through the purchase of emission commodi-
ties in a market. Well-documented problems of fraud have been associated with 
European and U.S. carbon markets. The approach is criticized for being distribu-
tionally regressive, allowing the rich, for example, to maintain energy-intensive 
lifestyles while shifting the burden of social change to poorer countries.

This policy tool can lock in existing power relationships by encouraging 
change at the margins. Taxation simply raises the cost of the next unit of output 
rather than entailing the full-fl edged restructuring that many industries require.

Generally, carbon pricing has not raised the cost of pollution suffi ciently 
to provide an incentive for wealthy societies to decarbonize. The size of the 
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world’s carbon market peaked in 2008 at $140 billion, and by 2014 had dipped 
to $50 billion. Several analyses suggest that prices above $150–500 per ton are 
needed to instigate the dramatic change inherent in the science forecasts that 
we must achieve (Ackerman and Stanton 2012). In 2006, the European Union 
price peaked at $35/ton and the current price has fallen to about $6/ton; in 
California it hovered around $12/ton, Korea around $9/ton, and China at $3–7/
ton, depending on the city.

Some now propose to redesign the tool of carbon pricing as a “cap and 
dividend” scheme (i.e., carbon tax plus redistribution). To date, however, this 
approach has attracted only modest interest.

Notwithstanding lackluster performance (this is putting it mildly), propo-
nents of the following framings continue to champion the use of carbon pric-
ing: neoliberalism, sustainable development, green economics, and ecological 
modernization. This underscores a real tension in the case of climate policy: 
despite a record that fails tests of sustainability, justice, and diversity, carbon 
pricing is still accorded a powerful role in discussions about societal action. 
This tension can be traced to deeper concerns of the viability of the market 
economy in a warming world.

Nonmarket Policy Strategy

In the Paris Agreement of December 2015 (UNFCCC 2016), Article 6 calls 
for the adoption of “cooperative mechanisms.” It refl ects the widespread cri-
tique of market mechanisms pursued under the Kyoto Protocol. The Article 
specifi cally adopts a mandate of “nonmarket cooperative mechanisms” (Paris 
Agreement Art. 6.8–6.9), but lacking full defi nition, it remains up to the Parties 
to elaborate proposals for defi ning the mechanism, allowing cooperation with-
out revealing market features. Scientists should have a major role in elaborat-
ing such proposals.

We do not assume that Article 6 will lead to transformative change under-
scoring as it does the support for market-based mechanisms and, in this regard, 
may refl ect increasing pressure on framings which are market-focused. The 
confl icts in framings focused on the market and/or the postmarket economy in 
the energy and climate change sphere, illustrate the creative value of framing 
confl ict to rethink environmentalism.

Municipal and Citizen-Led Policy

Recently, citizen movements and local governments have played signifi cant 
roles in recasting the energy and climate change debate. The emergence of ac-
tivities at this scale can serve as a catalyst for change and a source of some of 
the most aggressive inventive strategies emanating from it. One representative 
example is Seoul.
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Seoul’s civil movements and metropolitan government have worked to-
gether to reduce grid electricity use rapidly via a campaign called “One Less 
Nuclear Power Plant (OLNPP).” Initiated in April 2012, OLNPP’s initial goal 
was to “retire” one Korean nuclear reactor by December 2014 through city-
wide conservation and local renewable energy supply strategy that would cut 
grid consumption. By June 2014, Seoul had met its goal, lowering the coun-
try’s need for nuclear generation by 6%. In August 2014, OLNPP launched its 
next initiative to “retire” a second reactor—a step that directly challenged the 
national government’s nuclear expansion policy. Despite several efforts by the 
national government to interfere in the campaign and a negative media cover-
age (which falsely accused OLNPP of threatening an economic slowdown and 
eventually higher electricity prices), civil support remains high.

The actions in Seoul led to four provincial governors signing a “Joint 
Declaration for Local Energy Transition” in November 2015. Together, these 
governors and the municipal government of Seoul represent 49.2% of the 
country’s population.

Some argue that nuclear power is a so-called “clean energy” option. The 
movement launched in Seoul, however, regards nuclear power as a key 
driver for Korea increasing the energy intensity of its economy and pursu-
ing unchecked economic growth. These features undermine decarbonization 
by promoting production and consumption of goods from materials that are 
carbon-based (e.g., steel, cements, plastics) and interrupting carbon stores that 
are provided by forests, prairies, and undeveloped land and replacing them 
with buildings, streets, and so forth. For this reason, the campaign measures its 
progress in tons of oil equivalent.1 Moreover, the politics of nuclear power are 
seen as antidemocratic, fostering the consolidation of energy policy making 
at the national level by technocratic, corporate, and military elites, ignoring 
the desires of communities and local governments. Finally, the primary mo-
tive of the OLNPP campaign is to reduce energy use in any form, singling out 
nuclear power for its current dominance in the national energy mix and poli-
tics, but aiming to shift society and the economy away from “more is better” 
to “enough is enough.”

The recently launched Solar City Seoul initiative2 clarifi es the political and 
social underpinnings of OLNPP. The city has adopted a 1 GWp solar power 
target for installation by 2022 on building rooftops. A part of the project (cur-
rently the largest urban solar initiative in the world) is dedicated to reducing 
electricity bills for low- and moderate-income families. Moreover, the mayor 
has cited the initiative as a means to end the use of coal-powered electrical gen-
eration that is associated with city pollution problems. This distributed solar 

1 To obtain the One Less Nuclear Power Plant report, see http://energy.seoul.go.kr/en/olnpp.
jsp#none as well as the Seoul Metropolitan Government website: http://english.seoul.go.kr/
policy-information/policy-focus-2017/one-less-nuclear-power-plant/

2 See http://english.hani.co.kr/arti/english_edition/e_national/820207.html (accessed Feb. 7, 2018).
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power plant refl ects the principles of sustainability, democracy, and justice 
guiding Seoul’s civil society-led OLNPP program.

New Policies for “Unburnable Fossil-Fuel Reserves”

To explore new policies with respect to “unburnable fuels,” reserves were cal-
culated using the IPCC’s Fifth Assessment Report database (Jakob and Hilaire 
2015). The amount of carbon embodied in fossil fuels yet to be released (and 
consequently still to be burnt) was found to be 1000 Gt of CO2 under the condi-
tions that (a) the 2°C target will be met by humankind and (b) other emitting 
sectors (e.g., forests, agriculture) will keep to the predefi ned limits delineated 
in the IPCC Fifth Assessment Report (IPCC 2014). “Unburnable fossil-fuel 
reserves” is the complement to this; their exact volume is not known but is pro-
jected to be about ten times what is still allowed to be burned. Where it occurs, 
which national states are stakeholders of these resources, and to what extent 
is not exactly known (McGlade and Ekins 2015). The breakdown by fuel type 
(i.e., coal, oil, and natural gas, which have quite different carbon content) has 
only been roughly established.

Who are the actors of social and technical changes in the fi eld of energy and 
climate change? The typical policy discussions and analysis leave aside move-
ments for climate and environmental justice. These movements have provided 
the impetus for a “Blockadia” strategy of leaving fossil fuels in the ground. 
This strategy, however, could prove to be the most important effort to date to 
act on climate change by transformative energy action.

The UNFCCC and the Paris Agreement

There are contrasting evaluations of the achievements made by the UNFCCC. 
The Paris Agreement is no exception. Some celebrate the Paris Agreement be-
cause it is viewed as having established a landscape in which nation-states, 
subnational actors, and transnational networks will be able to reconfi gure ex-
isting linkages between sustainability, diversity, and justice, and, perhaps, im-
prove upon them. In turn, this could open up opportunities for “bottom-up” 
movements to claim a larger segment of the decision-making and design pro-
cesses involved in climate change policy. Many, however, criticize its nonbind-
ing approach to nationally determined contributions in the volunteer emission 
reduction target without clear consideration of ecological debts of the North. 
Still others regard the Paris Agreement as “a fraud or a fake, unless greenhouse 
gas emissions are taxed across the board” (Hansen 2015).

Binding targets, absent from the Paris Agreement, are preferred by the 
postmarket economy framings and in many instances by the analysis-focused 
framings. Market-focused framings in the energy and climate space support 
what others see as a notable failure. This testifi es to the continued power of 
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market thinking, but it also underscores the increasing isolation of these fram-
ings politically and analytically. Again, we wish to stress that framing confl ict 
should be seen as instigating inventive rethinking of environmentalism.

One concrete example is the rising importance of civil movements. In spite 
of many problems acknowledged by even its supporters, the Paris Agreement 
is being used by civil movements to demand that national governments re-
spond to climate change by transforming economic structures. When govern-
ments are reluctant to act, civil society demands action based on international 
agreements. When industries are reluctant to act, governments as well as civil 
society can demand action: they can work together to assert energy sovereignty 
and self-designed climate policies. A recent assessment of the Paris Agreement 
by several civil society organizations suggests that it can be used to mobilize 
political challenge to governments and industries that fail to meet the objec-
tives of a just and sustainable response to climate change (Climate Equity 
Reference Project 2015).

Civil society has been the main source of criticism of the Paris Agreement 
for its lack of commitment to environmental justice. As we have noted, this 
critique is fast becoming the dominant source of challenge to inaction on en-
ergy and climate problems. A key example in this regard is the focus on the 
international system’s exclusion of indigenous groups from the negotiations 
generally, and specifi cally the lack of reimbursement negotiations about the al-
ready existing damage caused by the former colonial powers. The international 
apparatus built to address the problem of climate change is far from answering 
this criticism.

The U.S. secession from the Paris Agreement in June 2017 must be viewed 
as a major setback for the UNFCCC. The departure of the largest per capita 
emitter of greenhouse gases from the Agreement underscores again the envi-
ronmental justice failings of the process and structure. In addition, it contests 
the effi cacy of the international approach. However, internationally and in the 
United States, actions by the private, public, and nongovernmental sectors to 
curb emissions are growing and can be attributed to the commitment by civil 
society to demand action. The strong rebuke of the U.S. decision by European, 
Asian, African, and Latin American government leaders as well as by corporate 
leaders may indicate that the obligation to act now is being felt in these quarters.

The search continues to realize a thorough rethinking of environmentalism 
to address the problem of energy and climate. Hopefully the framings pre-
sented and applied here will assist efforts to fi nd a suitable environmentalism 
that can meet our urgent challenge.
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Abstract

This chapter discusses new science policy initiatives that involve water in terms of 
environmental representation: who represents, what is represented, for what purpose 
(equity, sustainability). One such initiative, Water Accounting, adheres, at least on 
paper, to a modernist treatment of science and politics (and nature–society) as being 
distinct and distinguishable. The effect of this is that particular water “facts” (e.g., 
the water consumed per unit of land, or the crops produced per unit of water) appear 
as the (only or most) objective starting points for improving water management and 
governance; other “facts” and other possible ways of representing water come to be 
seen as less true or important. Typically modernist claims of neutrality and indepen-
dence also  make it diffi cult to recognize how water accounting representations, mea-
surements, and calculations derive from specifi c epistemic and policy communities, 
whose members have specifi c concerns, are part of specifi c knowledge traditions, and 
pursue specifi c societal projects of betterment. Inspired by social studies of science, it 
is suggested that water accounting and other attempts to speak for water or represent 
the environment become more useful and honest when efforts are made to address, 
more explicitly, the entanglements between science and politics. This abandonment or 
relaxation of modernism includes embracing diversity, plurality, or multiplicity as well 
as acknowledging, accepting, and reconciling the existence of many different ways 
to engage with, relate to, and account for water—many different versions of water. It 
also includes replacing the aspirations of transcendence, integration (or universality, 
commensuration), and inclusion (consensus) with equally diffi cult to attain, but more 
modest and pragmatic, ideals of situatedness, translation (mediation), and contestation 
(or dissent).
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Introduction

On the face of it, the reframing of water as an environmental question has been 
very successful. The water resources literature is replete with alarmist refer-
ences to the closure of river basins, the depletion of aquifers, or the disappear-
ance of wetlands. Most agree that water can no longer be simply considered 
as something to be captured and made available for societal purposes, arguing 
that it should instead be treated with caution. The widespread recognition of 
water as a global environmental concern coincides with a surge in interna-
tional initiatives to speak differently—more ecologically or environmentally 
green—about water. These often combine large-scale attempts to count, mea-
sure, map, and predict changes in the globe’s water resources with proposals 
for new ways to appreciate, valuate, and account for them. Focusing on water 
used in agriculture, initiatives such as the World Water Assessment Program, 
the Water Foot Print, and Water Accounting share the ambition of making sci-
ence’s abilities of accurate representation available and legible to water deci-
sion makers to support them in their efforts to use and allocate water in more 
environmentally conscious ways. Water Accounting, for instance, as explained 
below, aspires to become “the standard reporting and planning system” for 
water, helping “managers to manage water consumption more tightly (follow-
ing certain well-defi ned targets) and to understand which fl ows to manipulate 
by means of retention, withdrawals and land-use change” (Bastiaanssen et al. 
2015). Initiatives such as Water Accounting and the Water Footprint share the 
objective to measure and calculate water consumption (of a crop, but also of a 
consumer, farmer, company, chain, community, or nation) to allow (economic) 
valuation and comparison.

The enthusiasm with which these initiatives are embraced, developed, and 
sponsored by a wide variety of actors suggests that they offer an attractive and 
powerful way to express environmental concerns in water. In this chapter, we 
discuss whether this enthusiasm is justifi ed. We do this by examining which, 
and whose, concerns are addressed by these new science–policy initiatives 
and by exploring how they are addressed.1 Engaging with the larger aim of 
this book, we are particularly interested in their ability to address and com-
bine concerns of sustainability with those of equity and diversity. Speaking 
for/about water is a question of environmental representation in two senses 
of the word:

1. Representation as an operative term within political processes that seek 
to extend visibility and legitimacy to the environment as a societal 
concern, thus creating political and societal support for institutional or 
technological interventions to help conserve or protect it

1 Politics is as much about who has the authority to speak as about what is spoken and how. For 
elaborations of this for water, see Boelens and Zwarteveen (2005) as well as Zegwaard et al. 
(2015). For a more general discussion of so-called ontological politics, see Mol (1999, 2002).
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2. Representation as the normative function of language, which either re-
veals or distorts that which is assumed to be true about the environment

Hugely oversimplifying, and following Latour (2004), one could say that mod-
ern societies, at least ideally, have delegated these two forms of representation 
to specifi c societal realms: political representation happens (or is supposed to 
happen) in the realm of political decision making, whereas representation in 
terms of revealing what is real belongs (or is supposed to belong) to the realm 
of science or academia. The assumption of a fundamental divide between na-
ture and society both mirrors and, importantly, feeds this separation.

Here we show that new international policy initiatives in water, at least on 
paper, seem faithful to this modernism in how they present, promote, and dis-
cuss the knowledge they produce. One clear effect of this is that the cultures 
and identities of the producers of knowledge and their particular social projects 
disappear from the water facts presented, as do many of the assumptions, sto-
ries, and labor (the semiotic and physical work) used to measure, calculate, and 
compare waters across times and places. In addition, because of their catego-
rization of water as something natural to anchor their truth claims, initiatives 
such as Water Accounting and the Water Footprint make waters appear the 
same irrespective of where and how they are accessed or used, by whom or for 
what purpose, and irrespective of the social relations (of ownership and labor) 
and meanings of which they form a part. These waters thus come to appear as 
similar, or even as the only possible versions of water. These “natural order” 
versions of water are those to which—by modernist agreement and tradition—
only scientifi c experts have access.

By granting some waters universal status, this distinctly modern way of 
knowing water may foreground some concerns while neglecting (or making 
it more diffi cult to see and address) others. We also fear that by implicitly 
delegating contentious allocation decisions to scientists, these initiatives may 
short-circuit processes of political and democratic decision making (cf. Blok 
and Jensen 2011). Thus, we make a plea for the project of environmental rep-
resentation to abandon or relax modernist claims and languages. Inspired by 
a rapidly expanding body of scholarly work in the social studies of science, 
science and technology studies, and feminist technoscience studies, which 
calls into question the divides between politics and science (and by implica-
tion between nature and society),2 our arguments here entail an invitation to 
all who are engaged in environmental representation to refl ect on their prac-
tices. We suggest that attempts to represent water will be more successful if 
they (a) acknowledge that science and politics are, and will always be, deeply 

2 We have been particularly inspired by Donna Haraway (1991, 1997, 2008), Bruno Latour 
(2004), and David Harvey (e.g., Haraway and Harvey 1995). For water, Erik Swyngedouw’s 
various writings (e.g., Swyngedouw 1999, 2009, 2013) are noteworthy and infl uential. In his 
writings on “modern water,” Jamie Linton also provides important ingredients to this discus-
sion (e.g., Linton 2010; Linton and Budds 2014). See also Zwarteveen (2015).
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intertwined and (b) abandon the modernist idea that there is only one correct 
way to know and represent water.3 We thus propose to replace or perhaps 
complement attempts to commensurate very different waters in one overarch-
ing language, or set of values, with efforts to explicitly accept and support 
different ways to engage with, relate to, and account for water—different ver-
sions of water. This implies replacing transcendence, integration (or univer-
sality), and inclusion (consensus) with the equally diffi cult to attain but more 
modest and pragmatic principles of situatedness, translation (mediation), and 
contestation (or dissent) as guiding values. Water accounting initiatives do not 
have to be given up in the process. However, rather than assuming and assert-
ing that many waters (or watery realities) can and should be expressed and 
calculated in water accounting terms, it becomes important to specify more 
clearly and delineate the types of questions that water accounting representa-
tion can answer, and for what (political or societal) purposes. As well as ton-
ing down universalist claims and ambitions, this includes efforts to accept and 
acknowledge that there are other ways of imagining and speaking for water, 
including nonscientifi c ones.

Three notions emerging from the social studies of science are particularly 
important for our argument. The fi rst concerns the treatment of knowledge as 
performative; that is, the idea that knowledge—in our case knowledge about 
agricultural water—does not simply describe but also tends to enact realities 
into being (Law 2009). Considering (scientifi c) data as “facts” is based on 
the widely held assumption that reality has a defi nite form that is indepen-
dent of the tools that are used to measure or count it. We propose a different 
and less accepted view of scientifi c knowledge in treating it as performative: 
rather than unambiguously emanating from some preexisting reality, knowl-
edge actively helps produce reality.4 Concepts (scientifi c) divide, map, and 
categorize; they are a way to help make sense of complexities by creating 
order. They demarcate, defi ne, delineate, and indeed proactively establish 
and produce the boundaries between what matters and what can be ignored. 
Considering science and knowledge practices as performative also means that 

3 We are not the fi rst to make this argument. Recent pleas for nonmodern ways of knowing and 
engaging with nature include Castree (2014) and Haraway (2008). Scholars who have made 
this argument for water include Linton (2010), Linton and Budds (2014), and Swyngedouw 
(1999, 2009, 2013).

4 This view is not incompatible with philosophical realism or the preservation of an empiricist- 
realist belief in a world that is independent of the knower. In fact, we, along with others (e.g., 
Latour and Haraway), remain committed to accurate accounts of reality. Haraway argues for 
situated “knowledges” which maintain a strong commitment to objectivity (learning to see 
well) while denying that everyone will see in precisely the same way. For Haraway, “seeing 
well” is not just a matter of having good eyesight: it is a located activity, cognizant of its 
particularity and of the accountability requirements that are specifi c to its location (Haraway 
1991:191). In situated knowledge-making projects, embodied knowers engage with active ob-
jects of knowledge whose agency and unpredictability unsettle any hope for perfect knowledge 
and control.
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differences between research fi ndings—accounts of realities—produced by 
different methods or in different research traditions can no longer be treated 
as different perspectives of a single reality: they become, instead, the enact-
ment of different realities. This implies a move from assuming that the world 
is one—a uni-verse—to accepting the existence of multiple worlds that are 
produced through diverse social and material practices and relations. These 
worlds need not necessarily be disconnected. There may be resonances or 
overlaps between them (Law 2009).

The second notion follows from the idea of Bruno Latour that realities (and 
knowledge of realities) “depend on practices that include or relate to a hin-
terland of other relevant practices” (Law 2009:241). Sustainable knowledge 
rests in, and reproduces, more or less stable networks of relevant instruments, 
representations, and the realities that these describe. This is what makes reali-
ties—together with the techniques and representations that enact them—seem 
stable, durable, and reliable (Law 2009:241–242). This also means, and is the 
third notion, that realities are only real within particular networks (of people, 
devices, funds) or systems of circulation. Truths, therefore, are not univer-
sal (Law and Mol 2001): they are only “realized” in defi nite form within the 
networks of practices that perform them. The question of how this happens 
then becomes important: this is a question of power, interests, traditions, and 
culture.

By exposing how water accounting initiatives can fall into the trap of mod-
ernism, our aim is not to expose these initiatives as wrong, or to accuse their 
developers. To the contrary, some of us directly collaborate in water account-
ing efforts and subscribe to its aspirations of using water in wiser and greener 
ways. We also fi nd the idea of using freely available remote-sensing data for 
improving the democracy of water decisions attractive. However, we are con-
cerned about the close affi nity that water accounting has to particular policy 
networks and societal projects of betterment, and fear that if the “facts” pro-
duced by water accounting come to be seen as the only possible truth, this will 
lead to the privileging of some waters (and associated uses and users) over oth-
ers. In particular, as we discuss below, water accounting foregrounds effi ciency 
and productivity as concerns, thereby risking to eclipse concerns of equity or 
diversity. Hence, by showing that water accounting is not that modern after all, 
our aim is to improve sensibility to how the production of water accounting 
measurements, maps, and sheets may help structure relations of dependence 
and power.

Below, we fi rst establish how water accounting can be characterized as 
modern. Its implicit appeal to a natural and global order as the foundation of 
knowledge—an order that can be exposed or discovered through the rigorous 
methods of science—is distinctly modern. In addition, its active cherishing of a 
specifi c form of objectivity—one that is anchored in the idea that it is possible 
to see (and know) from an undetached and unmediated position—belongs to 
a modernist repertoire. After this discussion, we focus on whether, or to what 
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extent, water accounting meets or can ever meet its own implicit modernist 
claims. We demonstrate that water accounting facts are more compatible with 
some versions of reality (and some political projects of improvement) than 
others. When using a modernist approach to science, it becomes diffi cult or 
even impossible to discuss this. Finally, we end with a discussion of whether 
and how water accounting tools can be used in less modernist ways. This dis-
cussion explores what would be needed for water accounting tools to support 
not only greater productivity or effi ciency, but also goals of equity or diversity.

The Modernism of Water Accounting

Many emerging science policy initiatives concerned with the agricultural use 
of water utilize the exciting new possibilities of satellite imagery to measure 
water use changes and water footprints from a distance, in the hopes that such 
measurements will add rigor to policy discussions about how to best use and 
allocate water across competing uses and users. Water accounting initiatives, 
based on the idea that there is much water to be gained (or saved) in agricul-
ture by more effi ciently matching water gifts to crop requirements, are a case 
in point. This idea combines the oft repeated statement that most fresh water 
is used in agriculture, with the widely held belief5 that much of this water is 
used ineffi ciently (see, e.g., Postel 2000; Gleick 2002). Important objectives of 
these initiatives include identifying where water can be used more effi ciently, 
fi nding ways to hold users accountable for their irrigation practices, and mak-
ing consumers aware of how much water went into the production of the fruits 
and vegetables they buy in the supermarket.

A foundational premise of water accounting is that the availability of ac-
curate knowledge about sources and uses of water is a crucial precondition 
for achieving these objectives. Water Accounting (2016), for instance, states: 

Water problems around the world are increasing; however, information useful 
for decision makers within the water sector and related to the water sector seems 
to be decreasing. Solving water problems requires information from many disci-
plines, and the physical accounts (describing sources and uses of water) are the 
most important foundation.

The idea is that water is in need of representation by science in ways that are 
usable in policy and decision-making processes. This refl ects a particular, yet 
implicit, view of the science–policy interface and posits one particular version 
of water and logic of water use. First, the assumption seems to be that water 

5 By calling this a belief, we are not suggesting that water is not used ineffi ciently. We are refer-
ring to how defi nitions and uses of effi ciency terms are not uniform or agreed upon within the 
community of irrigation scholars, with claims about effi ciency often being inappropriately 
used outside the contexts to which they apply, leading to false estimates of water savings at the 
basin scale (Perry 2007; Lankford 2012a, b; van Halsema and Vincent 2012).
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decision making happens in clearly identifi able spaces by known actors who 
are rational and accountable to their words and deeds. This corresponds poorly 
to actual practices. In this neoliberal and globalizing world, water governance 
is controlled by an ever-increasing number of actors, only few of whom are 
identifi able or identify themselves as water decision makers. These actors have 
widely differing perspectives, infl uence, and interests; operate in different 
overlapping domains; and draw on different rationalities, values, resources, 
norms, and legal repertoires to articulate, frame, and defend their positions 
(Franks and Cleaver 2007). The environments in which they operate and strat-
egize is complex and diffi cult to predict. Actual decisions about water uses and 
allocations are only partly informed by what would be considered as scientifi c 
knowledge: they occur through often messy, multilayered, and multiple nego-
tiations (Zwarteveen 2015). Second, water accounting focuses on the water 
used as an input for agricultural production (or economic profi ts) and stipulates 
effi ciency or productivity (e.g., expressed as units of water per quantity of crop 
or profi t produced) as the main concern. Because the Water Accounting initia-
tive adheres to modernist ideas of objectivity, these waters and the logic behind 
them risk being perceived as the only possible or true ones, as we will explain.

Like many international science–policy initiatives in water, water account-
ing speaks to an emergent policy consensus that water problems are (or should 
be treated as) global in nature. Water Accounting, for instance, refers to the 
need for assessing planetary boundaries or states that “a system of water ac-
counting has so far been missing as an important element in the emerging 
system of global water governance” (Bastiaanssen et al. 2015:10). Texts also 
make use of global projections of population growth, by stating that “produc-
ing enough food to meet the demands of a global population of 9.1. billion 
people by 2050 require levels of food production in 2007 to be increased by 
approximately 60%, and doubled in sub-Saharan Africa and parts of South 
and East Asia” (Bastiaanssen et al. 2014:6) or that annual agricultural water 
use will need to increase from approximately 7,100 km3 globally to between 
8,500 and 11,000 km3 in order to meet projected food requirements in 2050 
(de Fraiture et al. 2010). The reference to water problems as “global problems” 
not only draws useful attention to global connections and interdependencies, it 
also—in our opinion much less usefully—suggests the need for and possibil-
ity of one coherent global view, which is also one that only (some) scientists 
can express and articulate. It is a small step from the articulation of environ-
mental problems and solutions as global problems to the claim that the world 
is a “universe”: that there is only one correct way of knowing this world. In 
other words, there is a risk that a preference for the global also feeds beliefs 
in the existence of the universal. Such beliefs erroneously posit the “global” 
as the larger whole, of which “the local” is a subsystem or a specifi cation. 
“Globalness” then comes to signify (the existence of) one overarching order, 
the one that scientists fi rst need to unravel and discover before policy makers 
can intervene in it.

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



234 M. Zwarteveen et al. 

The belief in such a global universal order underlies the aspiration that 
water accounting shares with many other science–policy initiatives in water: 
that of integrating all available knowledge on “water fl ows, fl uxes, stocks, and 
the services and benefi ts related to water consumption” in one all-encompassing 
database or overarching map. Water Accounting (2016), for instance, states:

Solving water problems requires information from many disciplines….The in-
formation has to be coherent and synchronized in order to provide an integrated 
picture.

In a paper explaining water accounting, Bastiaanssen et al. (2015:2) express 
the hope that it “should be adopted by environmentalists, agronomists, econo-
mists and lawyers alike,” thereby indeed functioning as a common, integrative 
language; a language that commensurates different waters and either refl ects or 
establishes one single water order: 

The working hypothesis is that by having an approved central database on water-
land-ecosystems at the negotiation table with standard nomenclature and clear 
data, confusion becomes minimal, and trust among parties will get to a higher 
level.

Thus, water accounting appears to be guided by the conviction that there is, or 
should be, one correct or right way of representing water.

Water accounting makes use of satellite-produced earth observations and 
aerial photographs to produce maps that cannot be established from the ground: 
a single image presents (proxies for) the distribution of evapotranspiration, bio-
mass growth or water productivity for large areas. The attractiveness of this way 
of knowing water fl ows and stocks, especially when on-the-ground measure-
ment stations are few, is clear. Yet, our concern is with how the use of earth ob-
servations tallies with (and further nourishes) ideas of transcendence: ideas that 
it is possible to see and control water from a detached and unmediated position, 
a global vantage point or eye in the sky.6 Such ideas match with a modernist 
interpretation of objectivity as consisting of being detached and unconnected, 
with independence as its central feature. Water Accounting (2016) states that 
it “is a multi-institutional effort from international knowledge centers (IWMI, 
UNESCO-IHE and FAO) that are neither politically nor geographically con-
nected to a given river basin...[and] provides independent estimates of water 
fl ows, fl uxes, stocks, consumption and services, that in the near-future becomes 
certifi ed.” It is thus guided by the assumption or desire to produce facts more 
or less independently from wider policy contexts. The possibility to do this is 
anchored in the unequivocal placement of water on the nature side of the well-
known and typically modernist society–nature dichotomy. Hence, the “white 
paper” defi nes water management as an interference in natural fl ow processes 

6 For a critical feminist analysis of Earth Observation Satellites, see Litfi n (1997); for a discus-
sion of the dangers of using pixels to represent the commons, see Lele (2001).
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and refers to the physical, quantitative understanding of hydrological processes 
as the basis for such interferences (Bastiaanssen et al. 2015).

In all, the Water Accounting initiative—just like many other international 
science–policy initiatives in water—is clearly built upon a modernist onto-
epistemological scaffolding. The rest of our discussion will refl ect on this scaf-
folding, fi rst in terms of whether it meets its own modernist claims and then 
in terms of how it addresses questions of power, inequality, and politics in its 
analysis of water problems. We continue by discussing the possibility of using 
the tools, methods, and maps of the Water Accounting and other science– policy 
initiatives in less modernist ways, in support of the production of political-
scientifi c representations of, and interactions with the environment that are 
more accountable to equitable, diverse, and sustainable forms of living.

Networks, Affi nities, and Waters

A fi rst way to test the modernism of water accounting initiatives is to ques-
tion their independence or neutrality by tracing their origins: Through which 
networks do they happen and circulate? This is not a diffi cult exercise as these 
initiatives bring together old epistemic friends who share a long history of 
developing and actively promoting and circulating a particular body of water 
knowledge. This body of knowledge is one that is closely linked to water man-
agement interventions in developing countries, funded by development coop-
eration money and dominated by the disciplines of engineering and economics 
(see Goldman 2001, 2007). Indeed, water accounting initiatives bring together 
a very particular group of international water experts—the International Water 
Management Institute (IWMI), the FAO (World Food Organization), the World 
Bank, and more recently IHE-Delft—and provides them with the opportunity 
to use advanced technological means (remote sensing and modeling) and a 
contemporary grand challenge (global water scarcity) to breathe new life into 
an old and very familiar project: that of measuring and mapping consumptive 
uses of water in order to improve its productivity (e.g., IWMI 2007).

The many collaborations and overlaps (in ideas and people) between the 
international water policy network (development cooperation donors, UN 
agencies, the World Bank, and regional development banks) and international 
centers of scientifi c expertise (FAO, IWMI, IHE-Delft) produce a close cir-
cularity between how water is scientifi cally understood and how it is enacted 
in policy proposals for regulating and controlling it. It is no coincidence that 
the very donor organizations (e.g., USAID, the Asian Development Bank, the 
African Development Bank, and the World Bank itself) that fi nance develop-
ment of the new water accounting tools and indicators are also the ones most 
interested in the river basin scans, maps, and water resources assessments that 
they facilitate (Bastiaansen et al. 2015). Water accounting initiatives are thus 
less independent or objective than they hope or claim to be: they exist and 
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circulate (obtain funds, legitimacy, and credibility) thanks to and because of 
a particular network of scientists, policy makers, and donors. Viewed another 
way, water accounting initiatives thus far seem to have been more convincing 
and effective in mobilizing funds for their projects than in supporting actual 
water decision-making processes with their tools. One could even speculate 
that much of the modernist language used serves primarily the purpose of mo-
bilizing support, rather than expressing deep epistemological convictions

One possible implication of this is that the maps and measurements pro-
duced by water accounting initiatives do not produce a universal water, but 
rather one very particular version of it.7 We suspect that this version exists and 
circulates precisely thanks to its affi nity with specifi c communities of practice, 
citation circles, projects, and fl ows of funding. If true, knowledge of water ac-
counting is deeply situated: it is attached to, and depends on, specifi c people 
(bodies) with particular institutional, fi nancial, and political affi liations, helping 
them achieve their water ambitions. It may even be that it is because of these at-
tachments and affi liations that knowledge of and tools for water accounting be-
come mobile, durable, and eventually “true” or at least effective.

The Water Accounting Version of Water as 
Effi cient, Quantifi able, Valuable

We have suggested that water accounting belongs to a particular epistemic 
tradition in agricultural water science, one aimed at efforts to improve the ef-
fectiveness of water projects and water policy reforms funded and supported 
by development cooperation and loans. Inspired by optimistic beliefs that de-
velopment happens through technological progress and economic growth, the 
overarching problem diagnosis of this body of work was, and still is, that there 
is a gap between the potential (determined on the basis of results obtained in 
virtual or real-life laboratories, experiments, and pilot plots) and actual per-
formance of water delivery systems (variously expressed in terms of poor ef-
fi ciencies, water productivities or yield gaps). Articulating water problems in 
this way frames the search for solutions as consisting of ways to close this gap 
and, in the process, (re-)formulates the water problem as primarily one of ef-
fi ciency or productivity. Effi cient or productive water use, in turn, tends to get 
defi ned as the precise matching of water deliveries to crop water demands, or 
the avoidance of waste or losses of water when conveying it from the source 
to the root zone of plants.

7 Sletto (2008) provides another clear example of how environmental knowledge is produced 
as part of specifi c institutions. He shows that the production of environmental knowledge is 
central to the institutional cultures of environmental planning agencies and shaped by political-
economic processes, dominant narratives, and particular institutional desires to produce “con-
servation” landscapes.
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This is a very particular framing or enactment of the water problem, one 
that emphasizes water as an input for the production of crops, or perhaps more 
accurately profi ts. The water that counts, and that needs to be accounted for, 
is the water that produces a particular (quantifi able and marketable) kind of 
value, for only when this value is produced can returns to investments (in in-
frastructure, reforms) be expected (Gilmartin 1994, 2003; van Halsema 2002). 
This version of water is particularly compatible with approaches to the regula-
tion, management, and control of water that are optimistic about the possibility 
to combine economic growth with effi ciency and environmental conservation; 
that is, modes of resource regulation that aim to deploy markets as the solution 
to environmental problems, based on the conviction that sustainability depends 
on maintaining natural capital (Bakker 2004, 2007; Ahlers 2010; Robertson 
2012).

This further underscores the point that water accounting is deeply social 
and political in that it belongs to specifi c policy networks and is more suitable 
to support some societal projects of betterment than others. The projects that 
water accounting seem to favor are those closely aligned with market-based 
solutions to problems of development and sustainability. As noted, it may well 
be that it is partly because of this affi nity with dominant policy models that the 
maps and measurements of water accounting obtain authority. It may also be 
that it is precisely their resonance and alignment with powerful funding, policy 
networks, and ideologies that enables their exposure and makes them popular, 
legitimate, and indeed true, as much, or more, as the accuracy with which they 
represent water.

The Water Accounting Version of Water as Natural

Water Accounting treats, defi nes, and analyzes water as something that is, in 
essence, “natural,” the behavior of which can be explained through reference 
to a universal natural order or logic. This has two effects: First, it suggests that 
water can be rather straightforwardly read off actual realities “out-there,” as if 
these realities unequivocally exist prior to being mapped, measured, or known. 
This conceals the hard, and often messy, work involved in water accounting 
science-in-action: producing measurements, maps, and sheets entails engaging 
in the repetitive, laborious, and painstaking activities of labeling, marking, re-
peating, cleaning, numbering, noting, interpreting, and controlling. This work 
is partly performed by different technologies, machines, algorithms, and com-
puter programs through advanced tools of registration, classifi cation, aggrega-
tion, measurement, and calculation (for an example of what this entails for 
water accounting, see Bastiaanssen et al. 2014). Whereas a modernist account 
would use these tools to help uncover the pre-given order of things, a social 
studies of science account has it that tools themselves help produce this order. 
Accordingly, observed phenomena do not simply depend on certain material 
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instrumentation; they are thoroughly constituted by the machines and appara-
tuses that make them appear (cf. Latour and Woolgar 1986; Blok and Jensen 
2011:32). The point is that science requires work and an enormous amount of 
laborious, meticulous, and routine manipulation of artifacts: facts are indeed 
literally produced. Accepting this prompts the need to rethink what is true, 
shifting the discussion about objectivity and representation from just one of 
accuracy to one of the translations and alliances needed to mediate (move, 
displace) a phenomenon or substance into a textual or visual fact.

The second effect of ontologically defi ning water as natural is that it makes 
the water accounting version of water appear almost as if it moves and circu-
lates by and of itself: it situates the power to change water fl ows in the hands 
of “decision makers,” who themselves remain rather opaque and anonymous. 
The human labor, technologies, institutions, and funds required to (organize 
water’s) access and transport, and indeed “own” it, do not enter into the analy-
sis, nor do the specifi c social relations through which this labor and funding 
are mobilized become visible. The particular water use confi gurations shown 
on Water Accounting maps thus reveal little or nothing about the historical or 
contemporary struggles over water’s access and control; the social arrange-
ments in place to share, care, or control it; or the multiple ways of engaging 
with and making sense of water that help explain how it “behaves” and moves.

To give but one example, consider the water accounting maps produced for 
an irrigation scheme in Sudan (e.g., Figure 11.1). These maps clearly show 
circular patches of high water productivity next to smaller rectangular spaces 
where water productivity is much lower and displays greater variation. The 
highly productive circles represent the areas that were irrigated by the center-
pivot irrigation sprinkler systems introduced a decade ago. On these colorful 
maps, these circular areas are the places where most value per drop of water 
is produced. The maps suggest, therefore, that these areas should be appreci-
ated and encouraged. The particular abstractions through which this valuation 
exercise happens, however, leave many things out of the equation. Hidden 
(and thus eliminated from the public policy deliberations that water account-
ing hopes to inform) are the highly unequal deals, sharing arrangements, and 
favors that have produced this seemingly homogenous and highly productive 
space. The maps, for instance, do not tell how the Sudanese company that 
owns the sprinkler pivots and exploits the scheme succeeded in cheaply ne-
gotiating access to this land, water, and infrastructure in 2006. Prior to this, 
in 1990, people in the investment area had agreed with Kuwaiti and Sudanese 
public investors to construct a smallholder irrigation scheme, which would 
have provided them with opportunities for engaging in the cultivation of ir-
rigated crops as well as water and fodder for their cattle. In 2006, however, 
the Kuwaiti government sold its share, which consisted of the main irrigation 
infrastructure, to this Sudanese company. The Sudanese government allowed 
this company to lease the land of the smallholder scheme for 25 years. The 
company subsequently fenced off the area and bulldozed away most of the 
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existing scheme infrastructure to transform it into a highly mechanized pivot 
irrigation scheme. It started a profi table farming enterprise to produce fodder 
(alfalfa) for export to dairy farms in Saudi Arabia.

What the maps do also not reveal is what happened to the smallholders who 
were thrown out of the 1990 irrigation scheme to make place for the company 
farm. Many were no longer themselves involved in the hard labor on the farms; 
instead, they hired laborers from South Sudan, Darfur, and Nomadic tribes 
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Figure 11.1 Water accounting map that shows water productivities in the area ir-
rigated by a Sudanese company; circles represent the lands irrigated by the effi cient 
center-pivot irrigation schemes.
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in the area. Yet, they protested fi ercely when their ability to farm was taken 
away. Security forces had to be called in to quash their revolt. Village leaders 
benefi ted from the deal that was reached and played a key role in allocating 
the 4,000 feddan left for smallholders. Laborers left the area after the company 
began operations.

None of this is visible when observing the pivots quietly moving around to 
complete 12- or 24-hour irrigation cycles. These imported pivots make per-
fectly round wetted areas to produce a solid 18 tons of alfalfa per hectare. 
Water accounting maps support the story of the company scheme as a highly 
productive and effi cient one, by positively contrasting the circular company 
“islands of high water productivity” to the less productive rectangles of small-
holder farms. What would be the effect of this representation if it were actu-
ally used to inform water allocation decisions? The existence and mapping of 
productivity differences might suggest that those who are less productive are 
less deserving of support and encouragement. It could also provide arguments 
in favor of more pivot irrigation schemes. Water accounting representations 
may thus help convince those responsible for water allocation decisions to sell 
or rent out other smallholder schemes to private investors. At another level, the 
narrow focus of the maps on plot-level productivities may divert policy and 
political attention away from the question of whether it is better to use water to 
grow food for the Sudanese market rather than to use it to produce fodder for 
mega-dairy farms in Saudi Arabia. While both the Ministry of Agriculture and 
the business plans of the company, since the 1970s, have repeatedly referred to 
Sudan as a bread basket of the world to justify their actions, an ironic effect of 
the maps may be that they mark the smallholder farms instrumental in produc-
ing this “bread” as ineffi cient, thus creating the risk of cutting them off from 
new investments or support.

This example demonstrates how dangerous it is to present water account-
ing measurements and maps as the only possible reality, or as unequivocally 
representing (speaking for) “nature” or “the environment.” To do so shelters 
them from political debate (thereby directly clashing with the stated ambition 
of water accounting initiatives to contribute to water democracy) and renders 
invisible the deeply social and political relations and processes through which 
this “nature” has come into being. The situation of irrigation schemes along the 
Blue Nile in Sudan is not unique in that it is one where all available water has 
been allocated. This means that interventions that intend to change (improve) 
uses or users inevitably entail reallocations and often dispossessions.

Dealing with Difference: From Commensuration to 
Connections, Translations, and Contestations

As discussed, the science of water accounting, just as all of science, is replete 
with culture and politics: it comes from particular epistemic communities, 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



 Water Accounting in a Nonmodern World 241

emerges from distinct successor science projects, and becomes true and ob-
tains legitimacy through (associations with) particular policy and funding 
networks. The maps and measurements produced by water accounting do not 
describe the world as it is, but instead produce one particular version of it. This 
version is easier to align with some societal and political projects of betterment 
than with others. To our knowledge, water accounting maps and assessments 
have not yet been directly translated into, or informed , interventions or water 
allocation decisions, nor have they been used to legitimize or promote specifi c 
investments. We fear, however, that their use of a modernist objectivity allows 
them to be captured, interpreted, and used by those who promote a certain 
logic of calculation and effi ciency as the only, preferred, or most important one 
in talking and deciding about agricultural water uses or about wise water uses 
in general. Although presented as a new and green logic, this water account-
ing logic is the same logic that has long dominated agricultural water science, 
particularly in debates about irrigation effi ciencies.8 It is a logic that makes 
some uses and users appear productive and/or effi cient, thus qualifying them 
for support and approval. Others, in contrast, appear as wasteful or environ-
mentally destructive, which sets them up to become candidates for sanctions 
or for projects of improvement, training, or awareness raising. It is also a logic 
that can easily be made compatible with larger efforts to use pricing or valu-
ation for the regulation, management, and control of water, such as payments 
for ecosystem services.

The high water use and delivery effi ciencies or water productivities favored 
by water accounting appear (are made or become real) on farms where farm-
ers have the desire and (technological and fi nancial) means to indeed optimize 
the drops of water used against yields or incomes obtained. Perhaps there are 
industrialized farms or commercial plantations in desert areas for which this is 
the case. However, as the example of the Sudanese company farm illustrates, 
the crop per drop or income language does not show how rights to water or 
land were obtained in the fi rst place (through which negotiations and deals), 
thereby eclipsing historical investments in technologies or infrastructures for 
accessing water. Thus, we maintain that the language used in water accounting 
is not the only possible, best, or true language, nor is the water this language 
enacts (i.e., water as an input to the cultivation of marketable crops) the only 
possible or true version of water. Farmers and others concerned about water 
may be interested in many more things than just optimizing crop or income per 
drop. Farmers may, for instance, aspire to use water for improving the ease of 
farming operations or to spread risks. They may take pride in their own par-
ticular variety of crops, nurturing it partly for its own sake and cultivating it 

8 This logic is far from straightforward, as the many ongoing discussions within irrigation expert 
communities about how to best defi ne and operationalize effi ciency demonstrate (see, e.g., 
Lankford 2012a, b; van der Kooij et al. 2013). The familiarity of this logic in this particular 
epistemic community may explain why water accounting initiatives generate enthusiasm, sup-
port, and funds here.
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not just to maximize profi ts, but also for reasons of taste, beauty, and heritage 
to mention just a few.9 There may be trade-offs between water and labor (e.g., 
when farmers over-irrigate to reduce weed growth) or between water and fer-
tility (e.g., when farmers sequence their water gifts to allow the roots of their 
fruit trees to grow deeper, thus allowing them to make better use of the soil’s 
fertility) (Domínguez Guzmán et al. 2017).

Moreover, water accounting measurements—like all representations of 
water—are deeply scale sensitive. There are places in the world where the 
optimization of water use does not occur at the level of the farm or of a sin-
gle crop over a single season, but involves sophisticated social and political 
mechanisms—which may have become more or less fi xed in infrastructure—
of sharing available waters across larger areas (watersheds or river basins), 
or over time, among different users. These mechanisms may have evolved 
historically as part of the collective investments in the construction or main-
tenance of infrastructure, to form wider social fabrics that govern the organi-
zation of socionatural relations. Indeed, living with water in specifi c places 
for generations often has yielded intricate ways of looking after and caring 
for or protecting it, or the infrastructure constructed to transport it, for future 
generations. Such forms of living with and caring for water come with their 
own ways of expressing or enacting water: with their own ontological defi ni-
tions and logics, and their own repertoires for making water real (Boelens 
and Hoogendam 2002; Boelens and Gelles 2005; Domínguez Guzmán et 
al. 2017). In other words, there are many ways of “doing” water that differ 
from how emerging policy–science initiatives like water accounting “do” it. 
Different waters have their own specifi c bodies of knowledge and communi-
ties of knowers. They are also associated with their own words and systems 
of meanings, and embedded in their own practices (e.g., of accessing and 
transporting water, of assessing and classifying quantities and qualities, of ir-
rigating crops, of sharing and distributing it, of making decisions about it, and 
of conserving and protecting it).

The modern way to address the simultaneous existence of multiple waters 
is to try and commensurate and integrate them. Can the waters embodied in the 
above-mentioned practices, however, be (more or less accurately) expressed in 
water accounting terms and somehow be shown on maps? Can concerns (e.g., 
of equity and diversity) that these waters highlight be integrated in calcula-
tions, so that the decision makers they are supposed to support can also be held 
accountable to values other than productivity and effi ciency? We have tried to 
grapple with this latter question in a recent project, the Nile Water Lab (nile-
waterlab.org) in which we explored how water accounting maps compare with 
more ethnographic attempts to understand changing water uses and fl ows. One 
tentative conclusion is that there are indeed many values and measurements 

9 Jan Douwe van der Ploeg’s long list of publications about farming styles and the persistence of 
family and smallholder types of farms is insightful here.
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beyond those of productivity and effi ciency which can be expressed in water 
accounting terms and that can be shown on maps. Whether, how, and to what 
extent the information and data required to produce these values and measure-
ments can be (just) obtained from remote-sensing data is, however, doubtful. 
Water security, for instance, would require detailed information about (chang-
ing) property relations, information which may be diffi cult to gauge from aerial 
photographs. Another conclusion is that the grid-like Euclidian spatialities of 
water accounting waters are less suitable for expressing the mutual interactions 
(and indeed co-constitution) of water fl ows and people, and thus for explain-
ing why differences between watery places and people came about in the fi rst 
place. For generating such explanations other forms of representation are more 
suitable, such as historic narratives or pictures.

The question of how and whether remote-sensing tools can be used to ad-
dress a range of different realities is one that has also been addressed by oth-
ers. One suggestion that originates from their attempts is using and answering 
such questions playing around with a variety of temporal and spatial scales 
and categories (e.g., of land cover or use) to inform the production of maps 
(Guyer and Lambin 1993; Jiang 2003; Walker and Peters 2007). They propose 
that it is necessary to compare and contrast explicitly the measurements, clas-
sifi cations, and values used by different scientists with those used by irrigators 
or water users, to make the resulting differences the topic of conversation and 
discussion. What happens when water is not only a natural resource but is, for 
instance, also a relative or a goddess? Most exercises of this kind conclude that 
the modernist approach for dealing with the existence of multiple ontologies 
(i.e., multiple versions of reality) tend to result in positing some ontologies as 
superior (see, e.g., Robbins 2003; Zubrow 2003; Comber et al. 2005; Turnbull 
2007). This is because a modernist treatment would usually consist of attempts 
to make different waters fi t one overarching scientifi c logic. The history of 
irrigation development is replete with examples of the effects of such a mod-
ernist treatment, examples of the sometimes violent destruction and erasure 
of existing ways of living and ways of using water in favor of more scientifi c 
and therefore supposedly more effi cient, rational, and productive modern ir-
rigation schemes (Boelens 2015). “Local” and “other” waters then get treated 
as informed by, or merely consisting of, tradition and culture, placing them 
in contradiction to the universal and global modern waters of scientifi cally 
informed policy experts (see Robbins 2003; Bonelli et al. 2017).

Our proposal for addressing multiple waters is different: rather than try-
ing to fi nd a singular currency that allows the commensuration of all differ-
ences, or devising a singular grid on which all different waters can be mapped, 
we suggest that there is merit in fi nding ways to acknowledge and live with 
many different orders, repertoires, registers, languages, choreographies, and 
idioms that express or do water. Importantly, this requires acknowledging that 
culture and politics are inherent to all forms of knowledge, including sci-
entifi c ones. Robbins described one attempt to do this for an environmental 
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mapping exercise in Rajasthan, India. Although not specifi cally focusing on 
water, his conclusion is insightful: he argues that the simultaneous expres-
sion of a variety of knowledges—those from “experts” as well as local “lay-
men”—creates a level playing fi eld that allows comparing and contrasting 
them to see whether and how they resonate or clash with each other (Robbins 
2003:239). Robbins’s example illustrates how all “categorical imaginations” 
(based on forestry typologies, ecological classifi cations or hydrological units) 
are inevitably partial, preliminary and situated. They may clash, but they may 
also usefully converge.10 Robbins suggests that exploring such clashes and 
convergences is useful to elicit legitimate disagreements; this can draw at-
tention to how proposals which change uses or allocations of environmental 
resources may benefi t some but not others, creating contestation and some-
times confl ict. The simultaneous existence of different waters, in other words, 
refl ects not just how disparate groups of people engage with, depend on, or 
interfere with water, it also shows that there are likely to be disagreements 
and clashes over access, rights, and futures that specifi c water decisions and 
investments help enable.

In agreement with Robbins, we propose that the question of how to ad-
dress different waters is not mainly one of integration, standardization, or 
commensuration. It also concerns travels, connections,11 translations, or net-
works between many different, sometimes contingently, emerging orders and 
forms of patterning. Rather than explaining away the waters that do not fi t 
dominant patterns or orders, or forcefully reshaping and normalizing them 
to make them fi t, we propose to combine the water accounting methodology 
with other ways of knowing and representing water. In this way, water ac-
counting can become a useful starting point to compare and contrast differ-
ent waters, as well as to help elicit the logic, values, and futures that inform 
them. Rather than only mapping and accounting for the waters that fi t one 
universal logic, this would also highlight those that do not fi t, and provide 
a potentially useful way to bring accepted normalcy into relief as an entry 
point for discussing or perhaps to challenge them (for further discussion, see 
Leigh Starr 1990; Law and Mol 2002).

To reach practical decisions about how to most wisely deal with and al-
locate water in specifi c situations, it is clear that some procedure is needed to 
handle, combine or merge multiple ideas, interests, and opinions. We suggest 

10 This proposal is not new, but derives directly from what many of the science and technology 
scholars cited here (e.g., Law, Mol, Haraway, and Latour) suggest. For elaborations and specifi ca-
tions of the argument for the particular case of mapping, see Turnbull (2007) and Zubrow (2003).

11 Turnbull (2007:140) makes a similar argument to address multiplicity in the production of 
maps by “reconceiving mapping and knowing performatively and hodologically...through 
focusing on the encounters, tensions and cooperations between traditions and utilizing the 
concept of cognitive trails—the creation of knowledge by movement through the natural and 
intellectual environment....differing modes of spatially organized knowledges can then be held 
in dialogical tension that enables emergent mapping.”
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that a pragmatic discussion of what works, and for whom, provides a more 
interesting guide than modernist beliefs in the possibility to assess water in an 
objective, nonpolitical way (see also Latour 2004, whose ideas were inspired 
by Dewey’s pragmatism). Rather than integration or commensuration, the task 
then becomes one of forming strategic alliances; that is, learning to translate 
from one language to another and communicate in ways that can surpass disci-
plinary, ethnic, and other such boundaries (Haraway and Harvey 1995).

Conclusions

Emerging science–policy initiatives in water can be used to rethink the question 
of the political-scientifi c representation of the environment and the politics of 
scientifi c knowledge production. How can these be democratically organized? 
How can “universals” (durable, mobile, and stable knowledge; insights, tools 
or technologies that can travel between places and times) be produced without 
simultaneously causing dangerous elite concentrations of knowing? How can 
novel and stronger forms of accountability be created for what Haraway calls 
“livable worlds.”

Water accounting initiatives have grounded our discussion, as these epito-
mize a contemporary surge in science–policy initiatives in water that combine 
adherence to a modernist conception of science with advanced remote sensing 
and computing powers to produce the “facts” supposedly needed to govern, 
manage, and use water in wiser ways. Although we share the enthusiasm of 
the developers of water accounting and similar initiatives about new possibili-
ties of producing and making available advanced and detailed geo-referenced 
information about water stocks, fl ows, and services, we are worried by the 
distinctly modernist ways in which this information may be captured and used 
to obtain legitimacy and funding. In particular, we are concerned about how 
this modern treatment makes the particular versions of water that water ac-
counting produces, appear to be the only possible ones. The distinct social and 
political origins of these waters disappear, also making the specifi c societal 
projects of betterment that they promote appear as the only or best ones.

In this chapter, we have tried to demonstrate that water accounting maps are 
as much a refl ection of the specifi c networks and communities of those who 
produce them, as of the hydrosocial features of the areas they represent. In our 
view, this does not necessarily discredit them as useless or faulty. Instead, we 
have used the example of the deep situatedness in water accounting to call for 
a different way of interpreting and treating the maps and measurements pro-
duced. We argue that the usefulness or value of water accounting knowledge 
does not depend on strong (claims of) detachment and universality. To the con-
trary, water accounting will become better—truer, more useful—when these 
modernist claims are replaced with nonmodernist ones.
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What does this mean? Instead of modernist detachment, we suggest that 
there is merit in actively cherishing and acknowledging different forms of 
rootedness or situatedness. Here it helps to reconsider the idea of scientists as 
engaged in uncovering universal or global orders, replacing it with one that 
imagines the task of researchers as modestly intervening or carefully tinker-
ing. Rather than being only about representional accuracy, the question of 
environmental representation then becomes also one of (organizing forms of) 
permanent critical scrutiny of why and how some knowledge travels (obtain 
legitimacy, durability) and some does not. This includes asking uncomfortable 
questions about the implications of geographical distance between centers of 
knowledge production and those of knowledge application, especially when 
this distance also marks, and is maintained by, differences in economic and 
political power. The production of nonmodern forms of knowledge warrants 
continuous investigation of how produced knowledge helps “order society” 
by performatively sparking communities, authority, and reality into being, 
thereby also disciplining and normalizing “others” (creatures, spaces). This 
must be accompanied by a different organization of accountability in research, 
one that makes researchers more visible socially, culturally, and politically.

Admittedly, this is rather theoretical and idealistic, and seemingly far re-
moved from the urgent task of producing answers to pressing problems of 
water scarcity, pollution, or fl oods. Yet, much of it may be, above all, a prac-
tical matter related to a rethinking of how research is funded in relation to 
how accountability for produced research results is organized. It may start 
rather humbly by simply acknowledging what many researchers actually do 
in their everyday work with water, instead of focusing on what they say they 
do. It involves the relatively straightforward task of clearly situating knowl-
edge production efforts in the specifi c political decision-making efforts or 
imaginations of futures of which they always form a part. Pragmatic proof of 
effectiveness, which works to help achieve a particular goal, then becomes 
necessarily part of the evidence needed to establish the value of produced 
knowledge.

Perhaps more diffi cult, the reconstruction of water policy–science initia-
tives on a less modernist scaffolding requires that researchers (and by exten-
sion their fi nancial and political supporters) move away from modernist truth 
claims and hopes for total information, transparency, and control (to know 
and steer from a relatively invisible, global and detached position) and instead 
learn to accept that knowledge will always be local, tentative, preliminary, and 
partial, and that solutions are clumsy and temporary.
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Abstract

The twentieth century has seen a dramatic increase in human uses of and human 
impacts on water resources, increasing competition over water as well as depleting or 
deteriorating its availability. Given its importance to human life and livelihoods, water 
is becoming one of the major foci of environmental research. The coincidence of water 
scarcity with poverty in many parts of the world makes it a focal point of international 
development efforts. With engineering thinking dominating over past decades, water 
management research has embraced more integrative approaches triggered by an 
increasing awareness of failures that focused on narrow single issues or technical solu-
tions to address the complex challenges of sustainable water management. This chapter 
explores whether, when, and how more inclusive framings might enable more socially 
relevant and impactful research, and lead to more effective action. Discussion begins by 
establishing what a frame is and then defi ning what is meant by an “inclusive frame” for 
interdisciplinary research on environmental problems. Seven frames in water research 
are examined; emphasis is given to how framings are driven by differences in normative 
and theoretical positions, which yields very different views on progress and how best 
to achieve it. Next, the use of more inclusive frames in academic or research contexts 
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is explored using two examples which incorporate multiple normative and theoretical 
positions. Barriers encountered by academics and researchers, as they attempt to use 
inclusive frames, are then examined. To explore how inclusive frames can be used to 
address real-world problems, three cases highlight the possibilities and challenges in 
applying inclusive frames to research with the goal of informing action and practice.

What Are Inclusive Frames and Why Do They Matter?

In a research context, as elaborated in the introductory chapter (Lele et al., 
this volume), problem frames defi ne and bound what researchers examine and 
from which perspective. Water is a complex socioenvironmental phenomenon, 
essential for human survival and well-being and laden with multiple meanings 
since time immemorial. Water problems are therefore framed in myriad ways, 
and academic research on water emphasizes different aspects of complex water 
problems and points to different paths toward solutions. The fragmentation, 
tension, and confl ict within the academic discourse on water are a matter of 
concern, insofar as it paralyzes action or undermines the possibility of reason-
able solutions. Exploring where and how these tensions are located could open 
up possibilities for more meaningful dialogue on water. The concept of “fram-
ing,” as discussed by Lele et al. (this volume), provides a way for us to carry 
out this exploration.

Frames vary widely in terms of how inclusive they are of normative and 
theoretical positions. At the normative level, we considered a frame to be more 
inclusive when it addresses more than one of the three broad values or norma-
tive concerns within the sphere of environmentalism: sustainability, justice, 
and diversity. Following on from Lele et al. (this volume), we consider these 
broad values to have many layers or components: sustainability (ecological, 
economic, social); justice (distributional, procedural, interactional recogni-
tion); and diversity (biological, cultural, linguistic, institutional). We also 
recognize that apparently “non-environmental” concerns, such as effi ciency 
or productivity, may be used as expressions or indicators of broader values. 
Finally, we recognize some potential causal connectivity—conceptual or em-
pirical—between these values. For instance, preserving biodiversity may play 
a role in accomplishing ecological sustainability. Intergenerational justice, 
which is a core component of sustainability, may be considered a form of dis-
tributional justice. Prioritizing cultural, linguistic, or institutional diversity in 
decision making may help accomplish procedural justice. These areas of con-
nectivity can be important in determining the normative inclusivity of a frame.

At the theoretical level, the inclusivity of frames refers to their ability to in-
corporate, combine, or reconcile different representations of social and natural 
reality (often coming from different disciplines or subdisciplines in academia). 
For instance, a “bucket model” of groundwater is a less accurate and inclusive 
framing than a model that incorporates surface–groundwater links. Similarly, 
a frame that accommodates the ways that social structure constrains people’s 
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choices—and people’s choices can change social structure—would be more 
inclusive than others that assume only one of these matters. We acknowledge 
that there may be trade-offs between theoretical inclusivity and analytical trac-
tability: complex representations are harder to translate in unequivocal predic-
tions or courses for action. Also, in discussing the theoretical inclusivity of 
frames, we recognize that it is not always possible or desirable to combine 
different representations: recognizing incompatibilities between representa-
tions may be a productive starting point for discussing alternative scenarios or 
intervention pathways.

We believe, nevertheless, that it is important for research to strive for nor-
mative and theoretical inclusivity. Normative inclusivity (i.e., being inclusive 
of or speaking to a broader set of values) may make research more relevant 
to societal debates. Theoretical inclusivity (i.e., being inclusive of, recogniz-
ing, or reconciling different representations of social and natural phenomena) 
should make research more accurate and, as a result, interventions based on 
such research may be more effective. In this chapter, we explore the extent of 
inclusiveness of different frames in the water sector at these two levels and 
then explore the possibilities of, and challenges to, more inclusive framings in 
academia. Finally, we examine the link between inclusiveness and effective-
ness on the ground.

How Do We Describe and Compare the 
Inclusivity of Different Water Frames?

A wide range of frames are commonly used in research on water problems. 
Rather than choose the “best” frames or the “most infl uential” frames (how-
ever defi ned) for this analysis, we purposively chose a range of frames based 
on the confi gurations of normative values (in terms of sustainability, justice, 
and diversity) that they express or emphasize: integrated water resource man-
agement, adaptive water management, common-pool resources, water foot-
printing, hydrosocial cycle, human right to water, and ecosystem services.

Table 12.1 presents an overview of the seven frames in terms of the prob-
lem, causes, and solutions. By “problem,” we mean the manner in which the 
frame identifi es the core problem being considered. “Causes” indicate the 
frame’s typical approach to diagnosing the source of the problem. These often 
include claims about biophysical and social processes. Following from the di-
agnosis (but perhaps making additional assumptions), many frames identify or 
suggest solutions to water problems.

Below, for each of these frames, we assess the following key aspects:

1. A brief intellectual history is provided to explain where each frame 
came from and who developed it. We note if it has changed much over 
time and mention, where possible, who tends to use it now and how it 
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is typically used. This background information helps inform our inter-
pretation of the theoretical inclusiveness of the frame.

2. Basic assumptions may have been built into the frame which may not 
be apparent but are fundamental to the causal claims and solutions. 
Understanding these basic (but often unstated) assumptions is helpful 
for assessing normative and theoretical inclusiveness.

3. Every frame emphasizes or is focused on certain values, which in the 
environmental context may be some variants and combinations of jus-
tice, sustainability, diversity, effi ciency, or productivity, as detailed by 
Lele et al. (this volume). Frames may also vary in terms of how much 
room they leave (implicitly or explicitly) to explore other values beyond 
the focal value(s). Understanding the values promoted in the frame is 
essential to assessing the normative inclusiveness of each frame.

4. Additional values promoted through implementation may be present 
though not essential to the framing. These may be the values that are 
typically embraced by people who promote the frame or seek to opera-
tionalize its ideas in particular contexts. Information about additional 
values may be useful to evaluate the capacity of the frame to accom-
modate alternative values in real-world implementation.

5. The frame’s representational accuracy is assessed by discussing to 
what extent it produces a faithful and credible account of the described 
reality. Representational accuracy is relevant to understand the frame’s 
capacity to produce effective interventions.

6. Each frame’s political effectiveness is assessed in terms of how infl u-
ential it has been in bringing about political, institutional, or practical 
change. This may be due to inherent features of the frame or the ac-
ceptability of a particular framing among the powerful actors in the 
water sector. Hence, explicit separation of representational accuracy 
from political effectiveness allows us to distinguish between a frame’s 
popularity and its ability to represent reality accurately. Political effec-
tiveness bears directly on the ability of the frame to yield workable 
real-world solutions.

The purpose of our analysis of these seven frames is to showcase how different 
framings of environmental problems are driven by differences in normative 
and theoretical positions. Following this evaluation, we compare the frames, 
discuss the potential for and challenges to the adoption of inclusive frames in 
academia, and assess the capacity of inclusive frames for bringing about real-
world change in water problems.

Integrated Water Resource Management Frame

Integrated water resource management (IWRM) frames water problems that 
stem from increasing scarcity of water and (economically) ineffi cient allocation 
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of water. The biophysical causes of these problems, as framed by IWRM, 
include water fl owing within the river basin boundary and linking different 
users. The social causes of the problem include administrative fragmentation, 
which leads to disconnected decision making and ineffi cient allocation across 
users and sectors. An IWRM framing often leads to solutions such as planning 
at the basin scale, introducing participatory approaches, recognizing the role of 
women, and recognizing water as an economic good.

Key Aspects

1. Intellectual history
• In 1992, the International Conference on Water and the Environment 

developed and published the Dublin Principles which sets out rec-
ommendations for action at local, national. and international levels 
to reduce water scarcity.

• In 1996, the Global Water Partnership was established to foster 
IWRM. This group is an action network open to all organizations 
involved in water resources: country government institutions, 
inter national agencies, NGOs, research institutions, bi- and multi-
lateral development banks as well as the private sector.

2. Basic assumptions
• Bringing stakeholders together is the fi rst step to resolving/sharing 

problems.
• Participation is power neutral.

3. Values emphasized in the frame
• Sustainability: mentioned but economic effi ciency is strongly em-

pha sized.
• Justice: included to the extent that the frame recognizes and gives 

voice to multiple stakeholders; gender is also mentioned.
• Diversity: not emphasized.

4. Additional values promoted through implementation
• Inclusion of multiple stakeholders (e.g., conservationists) which 

may increase diversity.
5. Representational accuracy

• Strengths: reveals linkages created by water fl ow or movement 
and the multiple stakeholders and sectors involved.

• Weaknesses: assumes that participation automatically translates 
into fair allocation. Water as an economic good contradicts the 
idea of stakeholder-based allocation.

6. Political effectiveness
• Aimed at policy and managerial communities (as opposed to activ-

ists, NGOs).
• Politically conservative as it respects established principles of 
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governance. Because it is not overtly subversive or antagonistic, 
this can serve to establish a dialogue.

• Change is generally perceived as incremental. No aim for radical 
systems change, thus it does not overtly address power issues.

• Adopted more in developing countries; adaptive water manage-
ment is more common in developed countries.

Example: The Cases of Burkina Faso and Nepal

The starting point for IWRM was the recognition that water fl ows within a 
river basin that connects users across locations (upstream to downstream) and 
across sectors, leading to the inference that both research and management 
decisions must occur at the basin scale. However, from the idea of coordi-
nated river basin management, the concept metamorphosed in the global water 
policy discourse in the 1990s into a holistic perspective on water resources 
management (Lenton and Muller 2009) with objectives “to improve effi ciency 
in water use (the economic rationale), promote equity in access to water (the 
social or developmental rationale), and to achieve sustainability (the environ-
mental rationale)” (Butterworth et al. 2010:69).

Donor agencies have put in enormous resources to support research as well 
as a large number of implementation projects using this framework, especially 
in developing countries.

Researchers have applied this frame by integrating basin hydrology with 
(typically) economics to identify opportunities for water savings, cross-sectoral 
transfers, and so on (Molden et al. 2001). Such research has demonstrated, 
for instance, the importance of looking at water savings at the system level 
instead of the farm level. On the implementation side, the success of IWRM 
approaches has been limited (Biswas 2008; Medema et al. 2008).

In Burkina Faso, in spite of adopting policies and laws to enable basin-
level management, the setting up of basin-wise nested institutions, the ratio-
nalization of pricing policies, and major investments in training, a big gap 
remains between IWRM principles and outcomes on the ground (Suhardiman 
et al. 2015). Local-level committees have little autonomy, and newly designed 
institutions failed to take into account the informal and often undocumented 
nature of water withdrawals and the complexity of existing land-tenure ar-
rangements (Petit and Baron 2009). In Nepal, legislation that would enable 
intersectoral coordination could never be passed as existing ministries per-
ceived it as a loss of power and not as a benefi t, other than a way of attract-
ing donor funds for individual projects (Suhardiman et al. 2015). Individual 
project-level implementation seemed to make some headway at the local level 
but lacked authority to scale up to the basin. Indeed, whether cross-sectoral 
coordination is really needed to achieve what objectives, for whom, at which 
(operational) level, and how key government stakeholders could benefi t from 
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IWRM policy formulation and implementation are questions that have not yet 
been fully answered.

Adaptive Water Management Frame

The adaptive water management (AWM) frame identifi es as its core problem 
the infl exibility of water management structures and procedures, making them 
too infl exible to address uncertainties such as climate change. The biophysical 
causes identifi ed in the AWM frame include the engineering assumption that 
everything is knowable and predictable. Social causes identifi ed by the frame 
point to decision-making control being placed almost exclusively in the hands 
of technocrats or engineers. The main solution suggested by the AWM frame 
is to design systems that can be managed adaptively, using techniques such as 
emphasizing unpredictability, creating buffers or safe margins, building poly-
centricity in governance, and drawing from multiple knowledge systems.

Key Aspects

1. Intellectual history
• Developed in the 1980s by ecologists.
• Moved beyond the command-and-control approach in IWRM to 

management as a process with built-in feedback loops.
2. Basic assumptions

• Ecosystems are complex and must be evaluated in conjunction 
with participatory processes.

• Climate change necessitates more fl exible approaches to address 
uncertainties.

3. Values emphasized in the frame
• Sustainability: resilience and fl exibility.
• Justice: not emphasized.
• Diversity: Biological and knowledge diversity is not emphasized 

because it is not a goal; it is a means to achieve adaptability.
4. Additional values promoted through implementation

• Can link to sustainability, intergenerational justice
• Can be made participatory
• Can link to diversity by recognizing aquatic life as a stakeholder

5. Representational accuracy
• Strengths: Can address complex resource management problems 

and uncertain contextual conditions.
• Weaknesses: Adaptation and learning require particular manage-

ment frames and cultures. May not suffi ciently address path de-
pendency, low management or decision-making capacity, power 
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imbalances or inequities, and so forth. In systems where the uncer-
tainty is not high, this may not be an effi cient frame.

6. Political effectiveness
• More common in developed countries.
• Addresses policy, manager, and planner communities (as opposed 

to activists, NGOs); generally enhances adaptive capacity and 
resilience.

• Good fi t for fl ood management, agricultural settings, contexts 
where some infrastructure is already established but can be used in 
initial design for communities receiving new infrastructure.

• Not a good fi t for contexts where infrastructure is insuffi cient 
(discussed further below) or too fi xed (e.g., German wastewater 
systems).

• Tends to be adopted by people who aim to preserve ecosys-
tems; diffi cult for engineers to adopt because they are trained in 
command- and-control thinking; cultural, linguistic, and institu-
tional diversity is an instrument, not a goal.

• Politically conservative in the sense that it respects established 
principles of governance. It is not overtly subversive or antago-
nistic, thus it can function as a “space-opener” for conversation. 
Change is generally perceived as incremental; it does not prompt 
radical systems change nor does it overtly address power issues.

• May be compromised by powerful groups if processes of adapting 
management decisions are not transparent.

Example: The Case for a Transition toward Adaptive 
Flood Management in the Tisza River in Hungary

In fl ood management, the shift to adaptive management is aptly captured 
by the move from “controlling water” to “living with water” (Pahl-Wostl 
2015). The EU-funded project NeWater (New Approaches to Adaptive Water 
Management under Uncertainty) adopted a broad framing of AWM, defi ning 
it as “a systematic process for improving management policies and practices 
by systemic learning from the outcomes of implemented management strate-
gies and by taking into account changes in external factors” (Sendzimir et al. 
2010:573).

An example of successful adaptive and integrated management is the para-
digm shift in fl ood management in the Tisza River Basin in Central Europe. 
Traditional fl ood management largely focused on keeping the water out of the 
landscape by using structural measures (e.g., dikes or reservoirs). This was a 
reactive approach that protected human lives and assets exposed to increasing 
fl ood risk because the settlements are on the former river fl oodplains. Despite 
a shrinking population density in a region of chronic poverty, rising trends of 
fl ood damage from major fl oods have increasingly challenged the conventional 
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engineering paradigm (Sendzimir et al. 2007). Recent years saw the slow in-
fi ltration of more advanced practices, such as polders, used as fl ood volume 
retention areas. A more radical change in approach was promoted by an infor-
mal network of actors (a “shadow” network) from the government, academia, 
and NGOs. Their proposal involved a more inclusive framing and a more par-
ticipatory process, including the involvement of marginalized groups. A major 
environmental disaster, a cyanide spill, generated increasing political pressure 
and increased public awareness of environmental problems, facilitating more 
ecological considerations in fl ood management policy. Pilot experiments with 
fl oodplain restoration and traditional agriculture were initiated, and a com-
bination of change in leadership and a further severe fl ooding facilitated the 
scaling-up of innovative programs (Werners et al. 2009; Sendzimir et al. 2010).

Research identifi ed a number of potential measures (soft and hard)—mainly 
at the local level—that could be used to promote adaptive fl ood management 
to build resilience against fl oods, increase the portfolio of ecosystem services 
delivered or provided by a more healthy riverine ecosystem, and develop live-
lihoods for the more marginalized groups.

AWM, thus, highlights the critical role played by social learning processes 
in transitions to more resilient management in the face of uncertainty. However, 
learning can be costly and risky—one of the key obstacles to the acceptance of 
AWM (Medema et al. 2008). Moreover, AWM does not pay suffi cient attention 
to addressing the presence of vested interests and asymmetries of power; these 
same problems also plague IWRM.

Common-Pool Resource Frame

The common-pool resource frame points to the inadequate provisioning of sur-
face water and/or the depletion of the groundwater resource as major water prob-
lems. Biophysical causes for this are that groundwater (and water provisioning) 
is rival (subtractable) and non-excludable at the scale of the individual user.

Social causes are that groundwater and surface water are often open access. 
Given the above properties, free riding then happens and the resource depletes 
or under-provisioning takes place.

For solutions, this frame suggests converting open-access water resources to 
state, private, or community control. Specifi cally, the frame recommends creat-
ing or enabling collective action institutions at a scale that matches the resource 
boundary, and creating rules for monitoring, regulation, and sanctioning. The 
government’s role should be to facilitate the formation of such institutions.

Key Aspects

1. Intellectual history
• Increased in popularity around the 1950s.
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• Emerged out of bioeconomics, game theory, and new institutional 
economics in conversation with natural scientists.

2. Basic assumptions
• Actors are motivated by self-interest (methodological individual-

ism) and behave rationally.
• Actors have similar interests and abilities in the resource to exploit 

it; there is no variation in social, economic, or political power be-
tween users.

3. Values emphasized in the frame
• Sustainability: Avoidance of groundwater depletion, framed as ef-

fi ciency and maximizing provisioning of the resource.
• Justice: Fair results assumed to emerge automatically, but no ex-

plicit analysis of the causes of inequalities or exclusions.
• Diversity: Biodiversity not included in the basic framework.

4. Additional values promoted through implementation
• Focus is on promoting community control (as against state or pri-

vate control), believed to produce a better balance of power be-
tween state and community (but not within the community). In 
addition, within-community fairness is considered.

• In some cases, biodiversity has been incorporated into the goals, 
when the user group itself values biodiversity.

5. Representational accuracy
• Strengths: Predicts the emergence and continuation of successful 

collective action in certain situations and has been proven accurate.
• Biophysical weaknesses: Surface water has upstream–downstream 

asymmetries that prevent cooperation. In groundwater systems, 
the assumption of aquifers having a closed boundary is incorrect, 
as it ignores natural discharge that feeds into downstream fl ows or 
reservoirs.

• Social weaknesses: Cooperation can be fragile, but presence of 
altruistic individuals can keep cooperation going. Forced coopera-
tion (by powerful individuals) exacts a high cost to weak parties.

• When analyzing cooperation, a too narrow focus on the natural 
resource can overlook the deeply embedded nature of local insti-
tutions and organizations, networks, interdependencies, and rela-
tions of collaboration that encompass many more areas.

• Lack of attention to political dynamics and power asymmetries 
results in overestimating the emergence of cooperation, and the 
acceptance of social hierarchies as long as these are functional for 
effective resource management.

6. Political effectiveness
• Represents a potentially attractive alternative to fully public or pri-

vate forms of natural resource management. Aligns well with the 
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agenda of powerful actors pushing for state withdrawal as well as 
those representing communities that demand more control.

• Its popularity has led to widespread promotion of “principles of 
self-governance” in canal irrigation management, watershed de-
velopment, and some programs for groundwater management.

Example: The Case of the Acequias de la 
Vega de Valencia and Its Tribunal

The Acequias de la Vega de Valencia irrigation system is comprised of seven 
water canals or ditches and a main canal that irrigates small farms in Valencia, 
Spain. Today, it covers an area of 17,000 ha, and its Tribunal has existed for 
centuries. There is no exact date of when the Tribunal was created, but it is 
believed to have started during the Moorish rule in the eighth century. Its man-
date is to resolve claims of mismanagement of water by any of the water users. 
Disputes are discussed every Thursday by its members (síndicos) who are ir-
rigators themselves, and who receive the complaints and resolve them orally 
in front of the rest of the community, with no room for appeal. The síndico, 
who is a member of the ditch involved, does not participate in the deliberation 
and assignment of the penalty. The Tribunal does not use written documents or 
lawyers, and over centuries has successfully processed all claims without the 
need for public intervention.

The success of the Tribunal can be accurately explained through a common-
pool resource frame, which defi nes the problem of water management as a 
collective action problem where individual and collective incentives may not 
be aligned since water users may benefi t from the contributions of others while 
not contributing themselves. To use the language of public economics, since 
water is a rival (or subtractable) but non-excludable good for those water users 
in the irrigation system, the group needs to solve this social dilemma via insti-
tutions. The self-governance solution for this common-pool resource requires 
that water users endogenously develop, monitor, and enforce the rules that 
govern the provision and distribution of the water resource. The maintenance 
of these rules and social norms is a second-order social dilemma in which 
costly actions by each water user are required for the rules to produce the col-
lective benefi ts, namely, effi cient provision of the water and a fair distribution 
of the resource.

The research within this frame assumes that each water user has a utility 
function that maps actions and water benefi ts onto individual well-being. The 
social dilemma emerging from the divergence between the individual interest 
and the group interest requires that self-governed institutions are set in motion 
to restrict free riding by group members. The research conducted over this 
landmark case concludes that the Tribunal has successfully created a system of 
rules and norms that is enforced by the members who have monitoring respon-
sibilities, and that the ease by which disputes are solved weekly, in an open 
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and expeditious manner, has maintained the overall effi ciency and fairness of 
the water management system over centuries (Ostrom 1990; Ortega-Reig et 
al. 2014).

Many of the usual solutions suggested by this framework, the Valencia 
Acequias Tribunal being a clear case, imply a prescription for higher govern-
ment levels not to intervene with top-down regulations as these may erode the 
capacity of the water user system to self-govern. The common policy prescrip-
tion, therefore, is to let the group of users, according to their particular condi-
tions, devise rules and norms that are the best fi t for the management of their 
own common pool.

This framing, however, usually omits other ecological functions of water 
management systems, such as the coexistence of other components associated 
with water (e.g., biological diversity, soil conservation). The upstream–down-
stream hydrological dynamics are often ignored in this framework. The com-
mon-pool resources approach usually concentrates on one resource: water in 
this case. Nonetheless, in this and most cases, there are other ecological func-
tions associated with the containing ecosystems that can be of critical impor-
tance for the sustaining of life for the water users. An implication is that biodi-
versity, as a value in itself in many water management systems, plays a minor 
or nonexistent role. Likewise, little attention is paid to the hydrogeo logical 
aspects and their relationship with water quality, focusing mostly on quantity. 
Fairness and sustainability concerns, in this particular case, are central to the 
robustness of this long-standing case of successful water management.

Water Footprinting Frame

The focal problem addressed by the water footprinting frame is to identify 
where productive uses of water are wasteful. It seeks to reveal where water 
consumption in production is not accounted for or visible to the consumer, 
which leads to overconsumption.

The solution promoted within this frame is to calculate and display the 
amount of consumptive use of water embedded in a product or service. Further 
developments include water accounting and vulnerability evaluation (WAVE), 
which incorporates basin-level evaporation recycling, and corporate supply 
chain accounting (value chain capture of water use).

Key Aspects

1. Intellectual history
• Emerged out of the virtual water concept by Tony Allan and is 

related to the ecological footprint (Hoekstra 2003).
2. Basic assumptions

• More consumption is negative (no sustainability thresholds).
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• More effi cient production will automatically lead to systemic 
water savings.

3. Values emphasized in the frame
• Sustainability: Emphasizes effi ciency in the consumption of water.
• Justice: Not developed.
• Diversity: Not developed.

4. Additional values promoted through implementation
• Economic effi ciency: Optimizes economic output per drop of water.

5. Representational accuracy
• Strengths: Contributes information currently hidden, as prices 

seldom refl ect water use in production.
• Weaknesses: A drop of water is not comparable across sites. More 

information may not lead to behavioral change if consumers 
respond only to prices. Effi ciency gains may not lead to water 
savings because production expands.

6. Political effectiveness
• Attractive to the corporate sector due to its simple, biophysical 

quantifi cation approach.
• Susceptible to “greenwashing.”

Example: Mitigating the Water Footprint of Export Cut 
Flowers from the Lake Naivasha Basin, Kenya

The water footprint of a crop (m3/ton) is calculated as the ratio of the volume 
of water (m3/ha) consumed or polluted during the entire period of crop growth 
to the corresponding crop yield (ton/ha). Water consumption has green and 
blue components: green refers to the volume of rainwater consumed whereas 
blue refers to the volume of fresh water from rivers, lakes, or aquifers needed 
to produce crops. A third component, gray water, refers to the fresh water 
required to assimilate the load of pollutants, based on existing water quality 
standards.

Mekonnen et al. (2012) illustrate how the water footprint could be used to 
inform water policy decisions through an elaborate calculation of the water 
footprint of export cut fl owers in Kenya. Economically, the export of Kenyan 
cut fl owers is a success: from 1996–2005, it contributed to an annual average 
of $141 million foreign exchange (7% of Kenyan export value), with about 
$352 million in 2005 alone. The industry also provides employment, income, 
and infrastructure (e.g., schools, hospitals) for a large population around Lake 
Naivasha. Estimates of the net benefi ts of the cut fl ower industry, however, do 
not include the value (or “price”) of water in their calculation and may thus be 
overly optimistic. Decreasing water levels in the lake, as well as complaints 
about pollution and a reduction in the lake’s biodiversity, have caused con-
cern—expressed among others by environmental NGOs—that the economic 
profi ts of this industry are realized at the expense of the longer-term health of 
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the lake, and by implication at the expense of all those (plants, animals, and 
human beings) who depend on a healthy lake for their survival or well-being.

To quantify the amount of virtual water being exported, Mekonnen et al. 
(2012) present a meticulous and precise calculation of the water footprint of 
the cut-fl ower industry around Lake Naivasha. The water footprint of one rose 
fl ower is estimated to be seven to thirteen liters; this is the amount of water 
needed to produce one rose. To put this differently: for every rose exported, 
seven to thirteen liters of water are also virtually exported from Kenya to 
retailers and consumers overseas. From 1996–2005, the total virtual water 
export related to the export of cut fl owers from the Lake Naivasha Basin was 
16 Mm3/yr, with further division into green (22%), blue (45%), and gray water 
(33%). The calculations also show that six big farms account for more than 
half (56%) of this water footprint.

The calculation of the water footprint at this scale is data intensive. It makes 
use of a combination of available statistical and remote-sensing data about 
areas cropped or irrigated and quantities exported, combined with (among oth-
ers) soil moisture, precipitation, and evapotranspiration data (making use of 
the standard FAO CROPWAT approach). The results give an interesting ag-
gregate indication and quantifi cation of how much water is needed to produce 
something and what fraction of that might be ending up in exports.

To understand whether, and to what extent, this footprint is environmentally 
problematic requires, however, further investigation of the hydro-ecology of 
Lake Naivasha, the amount of blue water that may be considered “available,” 
the gray water assimilative capacity, and ultimately “how much a drop in lake 
level is socially and politically acceptable” (Mekonnen and Hoekstra 2010). 
This cannot be easily or unambiguously estimated. The authors assumed that 
the current use was above the acceptable threshold, further acknowledged that 
pricing of irrigation water supplied to farmers would not work, and focused 
on identifying consumer-end solutions; namely, a labeling and certifi cation 
scheme that would enable customers to pay a “sustainable water premium” for 
sustainably grown fl owers. They speculated that the extra money earned would 
be used by producers for investment in more sustainable ways—consuming 
less water or polluting less—of producing fl owers.

The water footprint is an attractive and effective tool to improve water con-
sciousness, as it creates awareness about the water costs associated with pro-
ducing goods and services. An important hope of the water footprint is that 
better information on how much water it costs to produce something can be 
used to inform consumers who would then put pressure (through consumption 
choices) on producers to change their water practices. This hope is founded on 
several assumptions which may not always hold: (a) that consumers actually 
care about how the fl owers are produced; (b) that transaction costs in labeling 
and certifi cation are low; and (c) that the premium generated will translate 
seamlessly into changes in production practices by the farmers. Further in-
sight into the nature and processes which shape water behaviors of different 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



266 A. Wutich et al. 

actors along the water-value chain are thus needed to translate improved water 
consciousness effectively into more water-wise practices. Also, a better un-
derstanding of the site-specifi c nature of actual environmental implications 
of water consumption—including a detailed identifi cation of how costs and 
benefi ts are distributed (or the equity question)—is needed to identify realistic 
solution pathways. More fundamentally, perhaps, the water footprint framing 
and the solutions proposed sidestep some of the fundamental questions about 
the drivers of water overconsumption. By suggesting that water costs can and 
should be incorporated into the price of water, the idea that water can be pro-
tected through market mechanisms—and that consumption levels can continue 
increasing—go unchallenged.

Hydrosocial Cycle Frame

The hydrosocial cycle frame identifi es unfairness and inequality in the distri-
bution of water among humans as a core water problem. Biophysical causes 
identifi ed by this frame include the ways by which water fl ows are mediated, 
interrupted, and diverted by technology and labor. Social causes are that power-
ful people appropriate water using this technology and labor at the cost of nature 
and less powerful people. Further, the frame highlights that water problems also 
occur because the dominant understandings of water are themselves refl ections 
of the needs of the powerful, leaving out other concerns or problem framings.

Coevolution of biophysical and social dynamics is revealed through the 
hydrosocial cycle frame: changes in water fl ow alter society and vice versa. 
This frame, however, is not prescriptive and does not provide clear solutions. 
It is often associated with and informed by social movements that aim to alter 
the status quo and challenge existing hierarchical power relations.

Key Aspects

1. Intellectual history
• Grew out of political ecology, eco-Marxism, and feminist 

scholarship.
• Emphasizes refl exivity in scholarship.

2. Basic assumptions
• There is no such thing as “natural” water; nature and society 

coevolve.
• Power differentials always exist and are always used exploitatively.

3. Values emphasized in the frame
• Sustainability: Not emphasized because when water is distributed 

equitably, the frame assumes that sustainability will follow.
• Justice: Constitutes the primary concern.
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• Diversity: This frame includes (bio)diversity in the sense that mis-
allocation includes taking water away from nature. It also engages 
with social and cultural diversity by demanding attention to life 
styles beyond the mainstream to understand water.

4. Additional values promoted through implementation
• Critique and resistance.

5. Representational accuracy
• Strengths: By treating water as a fl owing resource and highlighting 

power, it explains unequal appropriations well.
• Weaknesses: Does not explain resource overuse per se. Accuracy of 

“equity implies sustainability” assumption is debatable. Causality 
is hard to trace, and reasoning can become circular.

• Biophysical properties of water not fully considered. Its social 
constructivist stance precludes the possibility of a common scien-
tifi c understanding of hydrology.

6. Political effectiveness
• Does not speak to water experts and is not accessible (because of 

dense language) to practitioners or other disciplines. It is restricted 
to a small academic community.

• Assumes that marginalized or “oppressed” peoples oppose inequal-
ity, ignoring the possibility of dependency relations which may be 
highly unequal yet lasting.

Example: The Case of Mollepata, Peru

The framing of the hydrosocial cycle (Swyngedouw 2009) aims to reveal how 
water governance, deeply permeated by power relations that are often hierar-
chical, produces highly uneven “waterscapes.” The case of Mollepata in the 
Peruvian Andes has been analyzed using this framework to highlight the inter-
actions between water, power, and cultural politics (Boelens 2014). By tracing 
how contemporary water arrangements in the Andes have evolved through a 
historical series of contestations over water between indigenous communities 
and state or private actors, Boelens (2014) demonstrates how water and nature 
are sociopolitical constructs. The problem of water scarcity is seen as rooted in 
existing power asymmetries, whereby powerful elites appropriate water, and 
this has a negative impact on ecosystems and less powerful people (Boelens 
2014:234):

Since ancient times, elites have striven to reinforce subjugation over Andean 
peoples by creating “convenient histories” and “socionatural order” [...] that 
support water hierarchies and legitimize particular distribution, extraction and 
control practices, as if these were entirely natural.

His analysis explicitly includes an examination of the politics of the very pro-
cess of knowledge production to show how struggles over water partly play out 
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through contestations about what is the best or most accurate way to represent 
water. Here, the label of science, through claims of effi ciency or modernity, 
works to legitimize expropriations, while also performatively categorizing 
farmers into those (the potentially effi cient ones) that deserve recognition and 
support, and those (the backward and ineffi cient ones) that should instead be 
left to their own devices.

Human Right to Water Frame

The core problem addressed by the human right to water frame is that some 
people do not have suffi cient, safe, acceptable, and physically accessible and 
affordable water for personal and domestic use. This frame identifi es the lack 
of legal and institutional protections as a major cause of the problem, and is 
also frequently used as a reaction against the trend toward water privatization 
and the emphasis on effi ciency as a core value in water management (Murthy 
2013). This frame does not take biophysical limitations into much consider-
ation, given the relatively small amount of daily per capita water allocations 
typically involved. The immediate solutions suggested by this frame call for 
the enshrinement of a human right to water through international agreements 
(e.g., a dedicated UN resolution) and national legal frameworks (e.g., Bolivian 
constitution). In some cases, this has led to a quantitative operationalization of 
the minimum individual water allotment to survive (estimates range between 
7–50 liters per day). Its larger purpose is to facilitate institutional reforms that 
would improve basic water access among underserved human populations. In 
2011, the United Nations Human Rights Council Resolution A/HRC/RES/18/1 
and World Health Organization Resolution 64/2 called for the development of 
strategies and solutions to realize the human right to water (e.g., fi nancing for 
water and sanitation infrastructure).

Key Aspects

1. Intellectual history
• In 1977, the UN Water Conference Action Plan identifi ed the hu-

man right to water.
• In 2010, the UN approved Resolution 64/292 to secure the human 

right to water. The resolution was introduced by Bolivia, where 
concern emerged from a local, indigenous framing of “water is 
life” (the Andean vivir bien worldview) and the Cochabamba 
Water War against water privatization.

2. Basic assumptions
• Every human being has a right to suffi cient, safe, physically acces-

sible and affordable water for personal and domestic uses.
• Exclusive focus on human well-being.
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3. Values emphasized in the frame
• Sustainability: Not emphasized as goal.
• Justice: Core focus is on distributional and, to a lesser extent, pro-

cedural justice. More recent approaches argue for interactional jus-
tice (recognition).

• Diversity: Includes the capacity to accommodate cultural, linguis-
tic, and institutional diversity. Could have a deleterious effect on 
existing diversity by putting all under state or international frame-
work. Does not consider biological diversity.

• The moral or value orientation is that clean water is essential to 
accomplish all other human rights and dignity.

4. Additional values promoted through implementation
• Promotes community management, commons, indigenous values.
• Sometimes aligns with anti-capitalist views.

5. Representational accuracy
• Strengths: Exposes the human health costs of inadequate wa-

ter management and reveals structural inequities in water access 
within and across societies.

• Weaknesses: Very narrow focus. Addresses only human water 
needs and is arguably inaccurate in representing these needs, as it 
rarely refl ects cross-cultural variation in biological (e.g., cultural 
adaptations to water availability or scarcity) and symbolic needs 
for water (e.g., for ritual ablution).

6. Political effectiveness
• Very effective in the sense that it emerged from successful social 

movements and has become enshrined in national and local law.
• Its success in providing the basis for the reform of water manage-

ment institutions and practices has yet to be determined.
• Often used by communities to challenge the uses and allocation of 

water (e.g., rural vs. urban drinking water).

Example: The Case of Cochabamba, Bolivia

After its Water War in 2000, Cochabamba, Bolivia was celebrated interna-
tionally as a site of anti-privatization resistance. Many of the protesters who 
opposed the privatization of the water system lived in squatter settlements on 
the outskirts of the city of Cochabamba. Ironically, after the Water War was 
won, and control of the water system reverted to the municipal authority, these 
squatters were denied access to municipal water, just as they had been before, 
and remained dependent on informal water vendors for the bulk of the house-
holds’ water supply. The research we discuss here (Wutich et al. 2016) asks: 
Do water vendors have a role to play in achieving the human right to water in 
Cochabamba?
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Using a human right to water frame, this research examines three dimen-
sions of justice (distributive, procedural, and interactional) in informal water 
vending from the perspective of the water vendors and of their clients. This 
frame explicitly emphasizes justice as a value and does not include sustain-
ability or biodiversity as values. Wutich et al. (2016) fi nd that informal wa-
ter vendors adopt (institutional) rules and norms that are designed to improve 
distributional justice, but that their clients are much more concerned with 
procedural and interactional injustices in water delivery. They also fi nd that 
unionized vendors (a small minority of vendors) are much more effective in 
designing and enforcing rules to protect distributive, procedural, and interac-
tional justice than nonunionized vendors (the vast majority of vendors). These 
conclusions are very accurate in representing human views of justice, but they 
only address environmental sustainability (e.g., water quality) and economic 
sustainability (e.g., pricing) briefl y, in terms of their relevance to distributive 
justice. They do not consider diversity at all. In its recommendations, the re-
search suggests vendor unionization and community consultation with vendors 
as possible pathways to achieving the human right to water in communities 
that are dependent on informal water vendors.

Ecosystem Services Frame
The core problem identifi ed by the ecosystem services frame is the degrada-
tion of ecosystems and decline of benefi ts they provided to society. Increasing 
degradation or the nonsustainable use of ecosystems causes signifi cant harm to 
human well-being and represents a loss of natural assets or wealth of a country. 
According to the ecosystem services frame, the primary cause is that the contri-
butions of ecosystems to humans (especially through indirect, regulatory, and/
or cultural services) are not well captured by current markets, nor are they well 
understood or recognized by society (especially policy makers), which leads to 
their neglect and deterioration. This frame points to the physical, quantitative, or 
qualitative assessment of ecosystem functions and services as a solution, often 
accompanied by valuation exercises that inform decision makers, who then take 
policy actions that respond to or capture the value of ecosystem services (thus, 
trying to internalize current market externalities). The frame assumes that non-
recognition can be addressed by simply assessing ecosystem services (to make 
them visible), estimating their benefi ts and values (monetary or otherwise), or 
setting up market-based instruments and other governance structures to get bene-
fi ciaries to transfer economic value (e.g., payments for ecosystem services).

Key Aspects

1. Intellectual history
• Documented as early as Plato.
• Term and current analytical tools broadly established by the 
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Millennium Ecosystem Assessment (2005) and TEEB (2008), 
based on previous and parallel discourses in landscape planning, 
agriculture, forestry, and ecological economics (e.g., Daily 1997).

2. Basic assumptions
• Natural (biotic) ecosystems and humanly transformed ecosys-

tems (e.g., cultural landscapes) contribute substantially to human 
well-being.

• Time horizon of policy makers is long enough, it is only a matter 
of not “seeing” certain service fl ows.

3. Values emphasized in the frame
• Sustainability: Includes social, economic, and ecological 

dimensions.
• Justice: Recognition of all values is core to the frame.
• Diversity: Biological diversity (fostering or enabling many other 

services) and some aspects of cultural diversity (when different 
cultural groups hold different values for functioning ecosystems).

• Anthropocentric concept featuring a fairly broad understanding of 
human well-being. In practice, focus is on economic values and 
respective valuation methods; largely perceived to be a concept to 
“put a price on nature,” yet, some initiatives (e.g., IPBES) are try-
ing to go beyond this. Conceptually highly integrative in terms of 
including stakeholders at all levels.

4. Additional values promoted through implementation
• Some implementations promote multi-stakeholder participation 

and partly address distributional justice. Economic valuation or 
market-based instruments promoted in many cases.

5. Representational accuracy
• Strengths: Improves accuracy of understanding the relationship 

between ecosystem and human well-being by emphasizing (previ-
ously ignored) services and scale effects. Recognizes the relation-
ship between ecosystem structures, functions, and service fl ows. 
Captures how management decisions create trade-offs between 
ele ments of human well-being to alter the benefi t distribution 
among different groups of people.

• Weaknesses: Ignores disservices of ecosystems. Assumes that ac-
counting for or capturing of ecosystem services will benefi t nature 
broadly, although a causal linkage between biodiversity and eco-
system service provision is only established for a small number of 
services.

• Original formulation ignored role of human labor, technology, and 
capital in transforming “natural ecosystems” into benefi ts (MEA 
2005). Recent methods (e.g., ecological production functions) rec-
ognize these elements more accurately.

• Emphasizes the supply side, but not the demand side, of ecosystems.
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• Assumption that lack of recognition is cause of degradation is of-
ten incorrect.

6. Political effectiveness
• Economic valuation is attractive to policy makers. Many national 

ecosystem assessments are currently ongoing or in planning.
• Some mainstreaming in policies at national and other levels, in-

cluding impact evaluation requirements of multilateral lenders.
• Many commitments are being made (e.g., Natural Capital Protocol, 

WAVES); action to alter policies in response still not widespread.
• Strongly applied in European context for monitoring.
• IPBES to strengthen the science–policy interface for biodiversity 

and ecosystem services.

Example: The Case of the EU OpenNESS Project on the 
Lower Danube River Wetlands System in Romania

The research presented here was carried out within the EU research project 
OpenNESS, which aims to translate the concepts of natural capital and ecosys-
tem services into operational frameworks that provide tested, practical, and tai-
lored solutions for integrating ecosystem services into land, water, and urban 
management decision making. OpenNESS examines how the concepts link to, 
and support, wider EU economic, social, and environmental policy initiatives 
and scrutinizes the potential and limitations of their integration at national, 
regional, and local scales. It is a transdisciplinary project that works in close 
cooperation with decision makers and other stakeholders, as natural capital 
and ecosystem services concepts (or elements thereof) are applied to concrete 
management and decision-making situations, such as integrated river-basin 
management, in a set of real-world case studies (Furman et al. 2018).

One case study used the ecosystem services frame to facilitate the design 
and implementation of an adaptive management plan for the Lower Danube 
River Wetlands System in Romania, which is characterized by a complex net-
work of wet meadows, alluvial forests, agricultural polders, and fi sh ponds. 
In particular, a long-standing intensive and monofunctional agricultural pro-
duction system reduced many of the wetlands’ major functions and services, 
including fi sh catches, nutrient retention, water quality regulation, and river 
pulse regulation as well as recreational services and biodiversity. This study 
used the ecosystem services concept to (a) assess the relationships between 
biophysical structure and functions, and the supply of ecosystem services in 
the region (mapping); (b) identify and assess the trade-offs between sectoral 
policy objectives (e.g., inland navigation, hydropower production, food pro-
duction, water quality, fl ood protection, biodiversity conservation) and policy 
instruments (e.g., NATURA 2000, Water Framework Directive, Common 
Agricultural Policy) at multiple scales (local to EU) for effective confl ict man-
agement; and (c) enhance the operational capacity of stakeholders involved in 
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the development of the adaptive management plan for assessment and valu-
ation of ecosystem services (including biophysical methods, mapping tools, 
monetary and nonmonetary valuation tools).

The underlying research questions were framed by the ecosystem services 
concept, informed by the case study characteristics and needs. Stakeholders 
were involved in the research process via a Case Study Advisory Board. This 
board decided on the respective methods and tools to use as well as on the spe-
cifi c objects/areas of application (particular ecosystems, ecosystem services, 
policies, or subregions), and did not have a political mandate. Various aspects 
of sustainability were considered and a wide range of stakeholder organiza-
tions, institutions, and perceptions were acknowledged. Only key stake holders, 
however, were represented on the Board.

Preliminary results indicate that stakeholders involved in the planning pro-
cess thought that the ecosystem services frame helped improve the effective-
ness of the management and that it fostered an integrative understanding of 
linkages between ecosystem functions provided and the trade-offs between 
relevant sectoral policy objectives (Grizzetti et al. 2016). The Board embraced 
the inclusive approach of this frame, in principle, yet its practice focused on a 
subset of identifi cation and mapping tools (e.g., QuickScan) and multi-criteria 
decision analysis methods provided by the researchers. Substantial efforts are, 
however, needed to generate and compile required data and information. Some 
justice issues (representational equity) were addressed through the inclusion 
of a broad range of stakeholders, both as Board members and as active par-
ticipants, in the regional project workshops. Further, one major long-term goal 
was to enhance the operational capacity of all stakeholders involved in the 
development and implementation of the river-basin management plans (Dick 
et al. 2018).

Assessing and Comparing the Frames

The seven frames described above provide a reasonable cross-section of the 
different ways in which water problems tend to be framed in research and/or 
action. These frames vary widely, both in terms of their theoretical and nor-
mative inclusiveness as well as in terms of their representational accuracy; 
namely, how well, or in what way, they represent particular water realities.

At the outset, it is important to note that particular frames are often used in, 
and developed for, particular contexts. This means that the values they empha-
size and the representations they produce may be adequate in these contexts. 
For instance, the uncertainty introduced by climate change may be the big-
gest source of stress on the water system in a Central or Northern European 
context, where basic water needs have been amply met across households and 
sectors, and thus adaptability or resilience gain more importance. In contrast, 
in the context of a low-income country, the challenge of meeting basic water 
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needs for different users and uses may take priority over goals of adaptability 
and resilience. Similarly, where the allocation of rights between upstream and 
downstream users is well-defi ned and accepted, a focus on collective action 
within a user group becomes relevant. Related to this, we note that various 
actors may frame problems differently, depending on the context, their own 
viewpoint, or their association with others (Gyawali and Dixit 1999; Moench 
et al. 1999).

In the subset of frames we detailed more thoroughly, the most common 
normative goal in different framings of water seems to be sustainability, which 
four of the frames (IWRM, AWM, common-pool resource, and ecosystem ser-
vices) emphasize. This is somewhat surprising given the point made by Lele 
et al. (2017) that since water is a fl ow resource, fairness and equity should be 
the key concerns rather than intertemporal sustainability. Closer examination, 
however, indicates that “sustainability” means different things in each frame. 
In the case of AWM and IWRM, sustainability means adaptability or resilience 
of water service delivery in the face of uncertainty or external shocks. In the 
case of common-pool resources, sustainability means avoiding a decline in 
groundwater levels or in the surface water delivery infrastructure. In the eco-
system services frame, sustainability means maintaining natural capital intact 
on the assumption that it will generate necessary water fl ows.

Few of the frames explored here emphasize justice, and fewer still diversity. 
Even where explicitly mentioned, such as in the IWRM frame, its conceptual-
ization is merely process based, expressing justice in terms of whether or not 
all stakeholders are equally represented. Here, one sees the interplay between 
theory and values: theory explicitly recognizes power differentials, as in the 
frame of the hydrosocial cycle frame, and justice is also emphasized more 
comprehensively.

Our conclusion is that no frame explicitly front-pages all three dimensions: 
sustainability, justice, and diversity. Most of the frames can become more in-
clusive in their values, but within limits: the principle of water, for instance, as 
an economic good (implicit in the IWRM framing) is inherently biased in favor 
of those who can pay for water.

It is when we examine the theory behind each frame that we see the big-
ger barriers to inclusiveness. The assumption of power differentials as fun-
damental and ubiquitous in one case (hydrosocial cycle frame) is diffi cult, if 
not impossible, to reconcile with the methodological individualism of water-
as-a-common-pool resource, or the process and planning emphasis of IWRM. 
The deep cleavages between political economy, coevolutionary thinking, and 
rational choice models become apparent here, as do the differences between 
framings aimed at descriptive understandings and those aimed at guiding plan-
ning or interventions. Similarly, if water is considered part of a cycle and its 
uses are contextual (hydrosocial cycle frame, IWRM frame), then the assump-
tions of linearity and universality of water footprints, or even water as a human 
right, become problematic.
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Finally, there are some clear correlations between theoretical positions and 
normative ones. Ecologists, for example, tend to be more receptive to the eco-
system services frame than to, say, the frame of hydrosocial cycles, because the 
former places a greater normative focus on biodiversity, whereas sociologists 
are more receptive to the hydrosocial cycle and water as a human right frame 
than say economists or hydrologists.

The Use of Inclusive Frames in Academic Contexts

While most of the frames we discussed have clear limitations in terms of our 
defi nition of inclusiveness, it is possible to expand these frames pragmatically 
to make them more inclusive. Here, we explore cases in which two frames, 
ecosystem services and IWRM, were expanded to include a broader range of 
normative and theoretical positions. In doing so, we seek to address the fol-
lowing question: How can scholars make framings more inclusive while en-
suring they remain representationally accurate in research on complex water 
problems?

Expanding an Ecosystem Services Frame to 
Embrace a Wider Range of Values

In Northern Kenya, wildlife, pastoralists, and private ranches exist in one 
large landscape. Much of the landscape is not fenced, and thus decisions made 
about grazing-land management have implications for pastoralist well-being, 
private revenue generation, and wildlife populations. A group of transdisci-
plinary researchers (disease ecologists, agronomists, ecologists, economists, 
social scientists) analyzed how different forms of cattle and grazing-land man-
agement affect wildlife and human well-being in this landscape (Allan et al. 
2017). Initially they used an ecosystem services frame to develop a conceptual 
hypothesis of the connections acting across social, economic, and ecological 
elements of the landscape. Thereafter they conducted fi eld experiments, ob-
servational surveys, integrated model development, and scenario analyses to 
explore this hypothesis.

The ecosystem servic es frame captured some connections in the system be-
tween elements such as forage and livestock production, nutrition, income, 
tourism, wildlife populations, and disease risk. Each of these connections ex-
ists through some environmental change. However, the frame did not capture 
several other important connections that link rangeland management to hu-
man well-being directly, rather than through an environmental change. For 
example, one mode of cattle grazing, called “bunched herding,” requires keep-
ing cattle close together and moving them around the landscape differently: a 
practice that necessitates more herders per head of cattle. Implementing this 
grazing mode directly creates jobs because of the higher labor requirement. 

From “Rethinking Environmentalism: Linking Justice, Sustainability, and Diversity,” 
edited by Sharachchandra Lele et al. 2018. Strüngmann Forum Reports, vol. 23, 

series editor Julia Lupp. Cambridge, MA: MIT Press. ISBN 9780262038966.



276 A. Wutich et al. 

As the environmental system does not need to change for the creation of these 
jobs to be viable, this is not an ecosystem service, but it is still an important 
linkage between landscape management and human well-being. The research 
team also faced challenges in integrating ecological, agronomic, economic, 
disease ecology, and social models, as few dominant modeling frames in these 
disciplines incorporate elements of key interactions in this system. In addition, 
the ecosystem service frame emphasizes the fl ow of nature’s benefi ts to peo-
ple, often identifying those people as “benefi ciaries.” However, the frame is 
not very explicit about distributional effects and vague about how benefi ciary 
groups should be specifi ed. Ecosystem services analyses often use land-use 
classifi cations as the basis for modeling, but in this system, there can be mul-
tiple benefi ciary groups (e.g., ranch owners, resident ranch staff, day workers) 
receiving different ecosystem services on one property (land-use type). Thus 
the researchers needed to expand the frame to capture this complexity and 
ensure more direct treatment of the distributional effects of landscape manage-
ment decisions.

Expanding an Integrated Water Resources Management 
Frame to Address Multiple Concerns and Stressors

In analyzing water management in two regions of Southern India, and the 
potential impacts of climate change on it, Lele et al. (2018) devised an ap-
proach using the basic descriptive aspects of IWRM. This included: (a) clari-
fying linkages between upstream and downstream (using basin as the scale), 
(b) clarifying linkages between groundwater and surface water, (c) clarifying 
linkages across sectors and stakeholders, and (d) the core normative idea of 
representing all stakeholders. Over time, the frame was expanded to add the 
following elements:

1. Multiple concerns: adequacy, quality, fairness across sectors and equity 
within sectors, sustainability and democratic governance

2. Multiple stressors: climate change is not the only source of stress on the 
system, many other stressors already exist, including land-use change, 
cropping-pattern change, population growth, industrialization, so their 
relative impact has to be assessed

3. Clearer role of infrastructure and institutions: water is distributed 
through built infrastructure and rules associated with it (both in supply 
and in effl uent disposal)

4. Participatory research: scientifi c monitoring was done in tandem with 
participatory monitoring and water-literacy programs at the grassroots 
level and continuous dialogue with water agencies to build a somewhat 
common understanding of the “system”

The implementation of this framework (Figure 12.1) in research has con-
fronted multiple challenges. First, the absence of biophysical knowledge 
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and methods to understand the behavior of hard rock aquifers at 1000 feet of 
pumping, and the links between groundwater and surface water meant large 
amounts of primary research had to be conducted. Second, the limitations 
and contradictions in social science knowledge became quickly apparent. 
For instance, farmers’ behavior is complex and coevolves with penetration 
of markets, but models of farmer decision making are usually unidirectional 
and incorporate limited parameters. Understanding or modeling the decision 
making of water agencies, (e.g., whether they will simply import more water, 
making the basin-level model meaningless) or the lobbying by farmers for 
electricity subsidies in pumping, or the level of corruption in pollution regula-
tion and how it might change, was found to be very diffi cult. Third, involving 
farmers as partners in the research was challenging as they were at least partly 
complicit in groundwater depletion and feared that monitoring for research 
might result in them having to pay for water extraction. Overcoming these 
challenges was possible due to a combination of factors: a team consisting 
of both disciplinary and interdisciplinary scholars, a funding agency actively 
promoting inter- and transdisciplinarity, and sustained efforts at multilevel 
outreach.

As these two cases show, it is possible to build, from a base of somewhat 
less inclusive frames, more inclusive approaches to research on complex water 
problems. Implementing research based on such frames will, typically, require 
large interdisciplinary teams, substantial resources, and contextualized adapta-
tion of existing theories.
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Figure 12.1 Framework for analyzing water issues in urbanizing basins in developing 
countries that delineates multiple concerns and stressors at multiple scales (Lele et al. 
2017). CC: climate change; ET: evapotranspiration; GW: groundwater; HH: household.
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Challenges in Academic Receptivity to Inclusive Frames

Academics who wish to develop or implement more inclusive frames, like the 
ecosystem services and IWRM frames presented above, face both “internal” 
and “external” challenges. Internal challenges refer to the diffi culties of actu-
ally building normatively inclusive and theoretically multicausal but rigorous 
frames, even when given the time, resources, and willing participants. Values are 
correlated with assumptions about human behavior, hidden assumptions about 
social limits in the thinking of the natural scientist and vice versa, and episte-
mological divides and notions of generality versus specifi city of knowledge can 
make building bridges extremely challenging (Lele and Norgaard 2005).

One specifi c example concerns the challenges involved in advocating 
for a greater focus on gender and justice within sustainability approaches. 
Experiences in “mainstreaming” gender, or in talking about gender to water 
experts, illustrate how diffi cult it can be to merge or integrate more sustain-
ability-oriented frames of analysis with those frames of analysis designed to 
see and understand questions of social justice. The traditional subject matter 
of water analysts is “nonsocial”: the physical, biological, and chemical charac-
teristics of water. Although efforts are increasingly made to also include social 
questions in the analysis of water problems, preferred or dominant scientifi c 
languages and methods continue to be derived from the physical sciences.

These, however, are not well suited for understanding the behavior of hu-
man beings and their interactions. Gender is a deeply contextual phenomenon: 
What gender is, and what it means to act or identify as a specifi c gender, is 
dependent on time and place. It is also variable, depending on class, caste, reli-
gion, or ethnicity. This realization makes it diffi cult to make general statements 
about gender in relation to water and to reconcile with a desire for generic 
truths and universally applicable solutions. Analyzing gender and analyzing 
water not only seem to require different ways of ordering and making abstrac-
tions about reality, the levels and units of analysis may also be diffi cult to 
reconcile. Manifestations of gendered inequities and injustices in water occur, 
or are most clearly visible, at the level of the end users. If the unit of analysis 
is a river basin or a large surface irrigation system, the group of end users is so 
large that it becomes conceptually diffi cult to do justice to all diversities and 
differences, including those based on gender, between stakeholders and actors. 
This is even more so because water interests and needs are usually not clearly 
gendered; although women may have specifi c water interests, they are usually 
not a homogeneous group in terms of water.

The diffi culty in recognizing gender issues that affect the framing of water, 
and probably more broadly in combining justice frameworks with sustain ability 
frameworks, is linked to the irreconcilability of epistemic traditions in knowing 
water and in knowing or thinking about (gendered) injustices. Importantly, to 
understand (and act on) problems of justice in water management requires ac-
tive efforts to change normal ways of knowledge production related to water. 
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This importantly hinges on the forging of new alliances between critical stake-
holders (e.g., feminists, political ecologists) and water scholars. These alliances 
need to go beyond the latter studying and criticizing the former, and should 
instead concentrate on the active co-creation of different water knowledges.

Problems in overcoming theoretical understandings of water and society 
are compounded by the institutional challenges faced in academia. The full 
deployment of multiple value dimensions and theoretical perspectives in a re-
search frame involves signifi cant additional time and resources as compared to 
deploying the narrower, preexisting disciplinary frames. However, academia 
tends to value productivity over breadth. Over time, the institutionalization of 
interdisciplinary scholarship is also stymied, because young scholars see that 
engaging with such frameworks poses a handicap as they build a career in an 
academic world that still puts a premium on disciplinary scholarship (Bruce et 
al. 2004).

These diffi culties increase when the frame to be developed and articu-
lated in a specifi c case is not just interdisciplinary but also transdisciplinary; 
namely, integrating stakeholders in all steps of research (Jahn et al. 2012). 
Transdisciplinarity increases the appropriateness of research and its potential 
to contribute to resolving actually occurring water-related societal problems. 
However, it often does not receive full academic credit, since, by defi nition, it 
is not meant to follow disciplinary guidelines or to contribute to disciplinary 
development (Defi la and Di Giulio 2015). As the primary instrument to guar-
antee scientifi c excellence, peer review poses a unique challenge for transdisci-
plinary publications, due to the lack of specifi c standards and journals.

Exploring How Inclusive Frameworks Work (or Not) in Practice

Using three illustrative examples, we explore how inclusive frames facilitate 
(or not) societal relevance, impactful research, and concerted action. We refl ect 
on researchers’ struggles to use different inclusive frames in applied contexts 
by describing examples that demonstrate how inclusive frameworks work in 
practice. While these examples also show that the inclusion of values other 
than those put forward by the research framing can be made through the trans-
disciplinary engagement of researchers, a more detailed analysis on this point 
would go beyond the scope of our chapter.

Success and Failure of Adopting a More Inclusive Frame: 
Revisiting the Tisza River Case of Adaptive Water Management

The frame adopted by the fl ood management research project in Hungary em-
braced a quite inclusive approach. Justice may not have been spelled out, but 
the fate of marginalized groups was explicitly addressed. In the spirit of par-
ticipatory action research and transdisciplinarity, the project engaged with an 
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ongoing process in the region with the goal of both analyzing and supporting 
it. Given the apparent success of innovative approaches, the initial research 
design did not explicitly address power structures and points of view of op-
posing groups. The choice of interview partners and people included in the 
action research processes had a clear bias toward representatives of the shadow 
network (i.e., the network of informal actors).

However, the promising initial development toward integrated fl ood man-
agement practices stated in new national fl ood policy experienced a backlash 
caused by a weakening infl uence of the shadow network and the increasing 
dominance of supporters of a technocratic approach and traditional fl ood man-
agement paradigm in the formal policy process. The infl uence of the shadow 
network was never formalized but was triggered by the presence of powerful 
and charismatic individuals. A subsequent analysis of the process revealed this 
weakness more clearly (Sendzimir et al. 2010; Pahl-Wostl et al. 2013).

This example illustrates that certain frames resonate and are supported by 
different groups, and paradigm shifts cause resistance. As we have long known 
(and still often ignore), introducing AWM does not just imply a change in 
some procedural aspects of water management: it requires a real transforma-
tion (Allan and Curtis 2005; Pahl-Wostl 2015).

Making an Inclusive Frame Even More Inclusive: Revisiting 
the Ecosystem Services Frame in the Kenya Case Example

The Northern Kenya analyses were developed in collaboration with a local 
NGO, and results will be shared with that NGO and local and regional decision 
makers. The local NGO, the Northern Rangelands Trust, has an interconnected 
set of goals that they state as “resilient community conservancies, transform-
ing lives, securing peace, and conserving natural resources.” Given the broad 
set of interests held by these groups, the inclusive framing by these transdis-
ciplinary researchers has been relatively well received, with some challenges. 
This is a case where there is already discussion and recognition of the impor-
tance of multiple values on the landscape, held by a diverse set of groups. 
These groups have asked the transdisciplinary researchers to be even more 
inclusive in the analyses, to represent and consider elements of governance 
(particularly grazing-related cultural norms) and other interests, such as se-
curity (especially related to cattle raiding and grazing incursions) and social 
cohesion (including elements of trust and engagement). In that sense, even the 
expanded ecosystem service frame of the transdisciplinary researchers has not 
been inclusive enough to refl ect the myriad interests from the social groups 
that interact within this landscape.

At the same time, the researchers have needed to develop specifi c metrics 
for each of the stakeholder groups so that these groups can readily translate 
research fi ndings in terms they fi nd useful to their thinking and decision mak-
ing. Without this tailoring, a broad frame is not accessible and would likely 
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have produced results that were not very relevant to stakeholders. For example, 
employment in cattle management is refl ected in the broad frame. However, 
each group is interested in employment for different reasons, and thus they are 
interested in different measures. Managers at the Northern Rangelands Trust 
are interested in the cost of employing staff, donors are interested in distribu-
tion of employment by county and by gender, local and national government 
leaders are interested in the total number of people employed, and community 
and local leaders are interested in distribution of employment among tribal 
groups. Discussing these metrics revealed that there are further distributional 
justice interests held by different groups that need to be included in the frame 
for it to be accepted.

Adopting a Less Inclusive Frame to Understand a Water 
Problem in a More Inclusive Way: The Case of the Adaptive 
Management Frame in Arizona Water Decision Making

Here, we introduce a fi nal case to illustrate an interesting phenomenon: some-
times the adoption of a less inclusive frame as a starting point can facilitate the 
development of a more inclusive frame later. This case involves the problem of 
water scarcity in Phoenix, Arizona. Phoenix is a large city located in a desert; 
future projections indicate that the climate will become warmer and drier over 
time, even as the human population continues to grow. Researchers at Arizona 
State University’s Decision Center for a Desert City developed WaterSim, an 
interactive model to address water scarcity that is designed to be a “boundary 
object” spanning science and policy-making processes (Gober and Wheater 
2014; Larson et al. 2015). Initially researchers adopted an adaptive manage-
ment frame, which placed a strong emphasis on sustainability (including envi-
ronmental, economic, and societal dimensions) as a core value. In emphasizing 
sustainability, this frame was politically appropriate and a good fi t with local 
values. Discussions of justice and diversity, however, can be politically sensi-
tive and, critically, impede discussion on genuine points of mutual interest 
and shared values in the Arizona water decision-making context (Wutich et al. 
2010). As with all boundary objects, the WaterSim model was revised as the 
result of many conversations, critiques, and contributions from both the scien-
tists and policy makers (Wutich et al. 2010).

Over time, this process allowed scientists and policy makers to build trust 
in each other and, by engaging in discussions around WaterSim, to explore 
issues that most academics would identify as relevant to justice (e.g., fairness 
in the distribution of water across sectors) and diversity (e.g., using artifi cially 
constructed wetlands to provide tertiary treatment of wastewater, and also 
enhance biodiversity). This case clearly highlights the importance of resist-
ing the academic impulse to build a highly inclusive frame that emphasizes 
all normative values and goals at all times. Rather, it is important to con-
sider carefully cases in which it may be better to embrace a frame that is less 
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inclusive or emphasizes only those normative values that are most shared. 
Such a frame, while less overtly inclusive, can play an important role in ac-
complishing other normative goals by allowing these goals to be pursued in 
the background or for less-shared values to be built into the frame over time 
as a consensus slowly emerges. This case also illustrates the value of having 
boundary concepts and border zones where people who do not necessarily 
share normative concerns can meet in a way that is not politically polarizing 
(cf. Schleyer et al. 2017).

Some Final Refl ections

If environmental problems are inherently problems of sustainability, justice, 
and diversity, then it may be argued that the analysis of environmental prob-
lems (including water problems) should routinely emphasize all three groups 
of concerns, in addition to some form of life or livelihood enhancement. It 
could further be argued that theoretical explanations should speak to all these 
concerns. This is easier said than done.

At the theoretical level, integration is often diffi cult because different ex-
perts use different conceptual metaphors, have different methodological pref-
erences, and come from different epistemic traditions. Theoretical integration 
can perhaps best happen when scientists and researchers engage in joint re-
search projects that run long enough to arrive at shared problem analyses and 
to co-develop frames of understanding and problem solving. This type of in-
tegration will perhaps necessarily happen at lower levels of abstraction than 
what normal disciplinary scientifi c rigor prescribes, but may eventually result 
in the types of framings that allow seeing the connections between social, en-
vironmental, and political questions.

Perhaps integration can also happen at the more practical level, by bringing 
together experts and practitioners (and their respective frames) to help jointly 
solve an environmental or justice problem. This kind of process-based integra-
tion brings its own set of challenges: Who is invited? Is “consensus” the best 
solution? How will issues of power and tradition affect those who participate? 
Overcoming such problems could entail compromises and lead to a watering 
down of the original objectives that may be unacceptable to some participants.

One important role for researchers involves the more instrumental and prac-
tical collection and provision of information to support decision making as 
well as the development and implementation of plans. Researchers can also 
provide critical refl ection: the detailed documentation and critical assessment 
(against objectives of sustainability, justice, and diversity) of the messy bar-
gains, dilemmas, choices, and compromises that any water intervention project 
or policy development inevitably entails. Such critical refl ections could pro-
vide an interesting starting point for rethinking environmentalism.
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Many changes will only happen when actively demanded and struggled 
for by social movements or activists, who may be much more effective when 
forcefully emphasizing one value or concern instead of integrating many. In 
particular, concerns of social justice are often articulated most forcefully by 
social movements. For example, the “water warriors” network of activists 
(hosted by the Blue Planet Project of the Council of Canadians) has been suc-
cessful in a cross-national reframing of water as a commons; this frame has 
been used to challenge power effectively across scale. It is worth noting that 
the diffi culty of inserting justice concerns into water frameworks is itself a 
refl ection of dominant power–knowledge networks and epistemic traditions. 
Accepting this may allow researchers to occupy yet another valuable role, one 
that comes with different requirements: researchers can support single-issue 
or value movements by providing them with information and analyses in sup-
port of their cause. For example, instead of attempting to arrive at integrative 
frameworks, the role of researchers concerned with justice can also be to un-
cover how the seemingly technical solutions proposed in the name of diversity 
or sustainability imply deeply political decisions in that they redistribute water 
responsibilities, rights, benefi ts, and risks.

Researchers who choose to adopt a less inclusive frame, with the goal of 
facilitating action, must have a strong identifi cation with the movements or 
activists they are supporting. These researchers may also document and ana-
lyze the strategies of social movements or activists in an effort to help identify 
which strategies are more effective and under which conditions. In cases where 
the goal is not to produce impactful research or concerted action, some re-
searchers may fi nd that more inclusive frames are more appropriate for achiev-
ing representational accuracy in the understanding of complex water problems.

Concluding Thoughts

Water problems are clearly framed in different ways: some normatively narrow 
or analytically simplistic, some normatively broad or analytically deliberately 
fuzzy, some speaking to managers, and others highly academic. Assessing 
these frames on a common set of criteria, as we have done here, can help us 
understand points of tension, overlap or disconnect between them, as well as 
the contexts in which some work better than others. In the current academic 
culture, however, we sense that there is some interest in developing a frame 
that is even more inclusive than those currently used in interdisciplinary or 
even transdisciplinary scholarship.

When developing more inclusive frames, there is naturally a tendency 
for disciplinary experts to desire representation of their own familiar theo-
retical and normative positions. This leads to frames that “front-page” or 
clearly highlight multiple values. For example, an environmental justice 
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expert is more likely to be supportive of a frame where justice is clearly 
recognized as a normative interest, rather than one where justice is implicit 
or could be built into the frame. However, such overtly inclusive frames 
may not always be acceptable to all actors because they appear to elevate 
values not shared by all, or preference some values that seem outside the 
scope or interest of the context. While it may be tempting to conclude that 
frames which do not explicitly emphasize all values are not inclusive, we 
believe that the more important consideration in determining their inclusiv-
ity is how open a frame is to accommodating other values (even if these 
values are not highlighted).

While frames that are fl exible in allowing for multiple values can become 
more inclusive, they will not necessarily do so. It is important to acknowledge 
that values that are not emphasized in a frame can easily be overlooked or 
treated shallowly. This leads us to consider another reason why we should 
perhaps avoid the impulse to develop highly inclusive frames for understand-
ing water problems. Ontological and methodological diversity is important for 
advancing scholarship as well as for the public debates that can result from 
scholarly analysis. Water systems or realities are always complex. We suggest 
that adopting any single language or logic in attempts to know water may be 
too constraining or limited. There are different versions of “water”: its mean-
ings, its uses, its management, and so on. Too much emphasis on integration, 
equivalence or commensuration will inevitably hide gaps, slippages, and fric-
tions between these differences. Acknowledging these frictions instead of, or 
in addition to, trying to solve them or gloss over them through more inclusivity 
can be valuable when it helps us see the fault lines of potential confl icts that 
stem from human struggles over water.

These tensions—between explicit and implicit inclusivity, and between 
inclusiveness as viewed by researchers, practitioners, and community mem-
bers—are very signifi cant ones that need to be addressed if more inclusive 
frames are to be used to advance rigorous science that is socially relevant and 
impactful.
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