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Preface

No ideology has been more predominant in the governance of global and
national political economies over the last century than that of free-market
capitalism. The free market gave rise to the industrial revolution, outlasted
empires, and, with the end of the Cold War, reafﬁrmed its supremacy at the end
of the twentieth century as the means to secure economic growth and prosperity. In this context, it comes as no surprise that the free market is now considered the answer to the gravest collective action problem humanity has ever
faced: climate change. And yet, despite, or perhaps because of the success of
the market ideology, there is reason to question the ability of markets to
address climate change. First and foremost, how markets are transmitted across
cultural space remains an open question. If markets are in fact an ideology,
then scholars should expect them to take different forms in different places, in
much the same way that a religion changes as it moves across cultural boundaries. For an issue that requires as much global coordination as climate change,
these differences have the potential to create signiﬁcant impediments to collective action. Second, markets gave rise to the problem in the ﬁrst place. More
than any other issue, climate change lies at the heart of the mismatch between
the function of human social systems and natural systems. The mismatch
fundamentally rests on the differentials between the speed with which
human systems operate and those of natural systems. Thus, the fundamental
issue is not the failure to price greenhouse gas emissions (although that is
signiﬁcant) but rather the increasing dynamism with which human systems
operate in comparison to the relatively stable processes of the natural world.
This book sits at the intersection of the study of markets and climate
governance and fulﬁlls two aims. The ﬁrst is to dissect the construction and
evolution of markets, addressing questions of how markets function as an
ideology and an institution of governance with the potential to address
climate change. Here I explore the cultures (plural to acknowledge the variety
of cultural forms that inform market governance) of markets and in the
process challenge the notion that the free market is simply a system of
exchange. To do so, I analyze the sociopolitical context of market development through case studies utilizing a unique dataset of 275 interviews with
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market and policymakers gathered from extensive ﬁeldwork in in the United
States, Europe, and the Asia-Paciﬁc (Appendix). Although each of these
countries and regions has attempted to develop market-based systems of
climate governance, the results have diverged signiﬁcantly. Fundamentally,
the variety observed in the cases arises from differences in beliefs about the
proper scope and role of markets in the broader political economy, as well as in
relation to environmental problems. In analyzing these dynamics, I highlight
issues at the interface of political and economic governance, including citizen,
state, and industry participation, as well as the ways in which markets reﬂect
the legacy of sociopolitical context. Markets are ultimately institutions
embedded in culture.
The second aim of the book is to analyze the role of markets as systems of
climate governance. The market ideology suggests natural resources are best
managed through the pricing and trading of positive and negative externalities.
If successful, markets will not only be used to govern the greenhouse gases that
generate climate change, but they will also introduce an era of environmental
ﬁnance. To the extent that markets can overcome political barriers and serve
to collectivize action and coordinate resource use across regions, they have
the potential to create tremendous ﬁnancial value from the governance of
the natural environment. However, I argue that the markets ultimately have
the potential to devalue and destabilize—rather than preserve—natural environmental systems. I highlight the problems of market governance, including
the mismatch between the scale that the ﬁnancial productivity of markets
achieves and the material impacts they generate for natural resources.
Climate change is an unprecedented collective action problem, which
requires a uniﬁed response. Solving climate change requires collaborative
and international management of a range of socioeconomic processes that
produce greenhouse gas emissions. For the better part of two decades, the path
forward seemed to lie in achieving international consensus and supranational
command and control regulation. Policymakers and scholars focused attention on solutions developed at the global scale such as international binding
treaties (i.e. the Kyoto Protocol). The failure of countries to agree on a postKyoto framework at the critical Copenhagen Conference of Parties in 2009
shifted the focus away from global agreements. The non-binding, pledge and
review nature of the Paris Accord of 2015 similarly reﬂects an emphasis on
state-determined independent action. In particular, a number of countries
have begun to develop domestic and regionally oriented emissions trading
systems with only secondary attention to the possibility of global linkages.
These regional initiatives have become an area of interest for both policymakers and scholars of climate governance.
The growing predominance of market-based mechanisms at the state and
regional levels is signiﬁcant and creates opportunities for scholarly inquiry for
vi
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a number of reasons. First, the markets raise issues of the basis of various forms
of authority, particularly where and with whom the authority to address
climate change is placed. Numerous scholars have addressed the issue of
scientiﬁc authority and the way in which its acceptance or rejection inﬂuences
the development of climate governance. However, another issue is the logic of
economic-based authority, which is a point this book addresses directly. The
logic of economic-based governance presents assumptions not only about the
nature of the climate change problem, namely that it is an economic problem
that can be best addressed through economic means, but also about the best
way to govern access to resources. This book simultaneously reiﬁes and challenges notions of economic-based authority by looking at the logics that
underpin the creation of markets in different cultural contexts. On the one
hand, countries express an inescapable logic of economic governance in
establishing markets to control greenhouse gases. On the other hand, the
variance in approach and ease or difﬁculty with which countries adapt
market-based systems of governance highlight other logics and authorities
that introduce tension into the sphere of governance.
At a broader level, there is a growing literature in the sociology of markets on
the ways in which social elements can elucidate the form and function of
markets. From conventional deﬁnitions in the discipline of economics, markets are understood to be economic devices, places of exchange and competition devoid of collective action. This perspective overlooks the equally
important social components of markets that drive their function and development. Understanding the social complexities of markets might enable them
to be better conceptualized as organizational processes, which bolster collective action. Analysis of the social aspects of carbon emissions markets lends
itself not only to the study of processes of climate governance, but also to
broader issues of market development. First, the carbon markets are being
constructed in present time, which creates the opportunity to gather data on
the insights and perspectives of the individuals engaged in building the
markets. Second, the markets are reﬂective of a growing logic of ﬁnancialization, and seek to address climate change by creating a ﬁnancial impetus to
reduce emissions. Rather than trade a tangible commodity, the markets trade
the ﬁnancial value of the absence of emissions. As a consequence, carbon
markets lend themselves to the study of broader systems of ﬁnancialization
and their consequences.
Finally, analyzing the markets from the standpoint of international or
regional development invariably raises the issue of culture and its role in
shaping political economy. A growing literature addresses the issue of varieties
of capitalism, and their various manifestations and implications. However,
this literature has only recently begun to address varieties beyond the Anglo
sphere, particularly beyond the scope of market-based capitalism in the
vii
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United States, and more institutional varieties in Europe. Asian capitalisms
express different characteristics based both on underlying historical variations
in institutional structure as well as variance in political and economic aspirations in the present. Additionally, culture (in the form of geography and
history) is signiﬁcant to the process of building markets. In analyzing the
cultures of markets, it is possible to tease apart the underlying legacy of sociopolitical institutions and the ways in which these shape and are shaped by
market development. The book investigates the tensions between the construction of ‘best practice’ markets modeled on existing institutions (particularly Western institutions), and institutional models that reﬂect and embrace
underlying cultural norms.
Taken together, these threads and themes are manifest in the economic
geography-based research strategy of the book as well as in the commitment to
history and contextual political economy. I take the approach that markets are
ﬁrst and foremost social institutions. To understand the development of
markets, it is necessary to understand the actors who build markets and the
social contexts within which they operate. In studying the actors and processes through which markets are built, it is in turn possible to gain an
understanding of the ways in which cultural and sociopolitical context inﬂuence the shape of markets.
The book is the product of an eight-year study that has analyzed the
institutionalization of climate governance through emissions trading in six
regional and country cases: Australia, China, Europe, Japan, South Korea, and
the United States. Speciﬁcally, I gathered extensive data from expert interviews, surveys, and participant observation in each of these places. The focus
of the book is on climate governance, and the analytical heart of the book lies
in an analysis of carbon emissions markets. However, beyond addressing
climate change, carbon markets are part of a larger agenda designed to demonstrate the efﬁcacy of using market mechanisms to govern environmental
resources. In this regard, carbon markets have the potential to initiate ﬁnancial institutions designed to integrate the natural environment as a source of
new ﬁnancial instrumentation. The book therefore also sheds light on the
growing role of ﬁnance in managing environmental resources through environmental ﬁnance.
To understand the initiation of the institutions of market-based climate
governance, it is necessary to investigate both the actors and the organizational forms, including the cultural dynamics, which shape institutions. The
foundation of the approach I take is the claim that markets as an ideology
spread from points of origin rather than come into existence simultaneously.
Thus the book traces the development of markets in time and space. I ﬁrst
explore the ways in which markets as institutions are created through an
investigation of the early markets developed in the United States and Europe.
viii
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Here, I address the logics and mechanisms that are used to operationalize
markets. Second, I analyze the transfer of environmental ﬁnance into the
Asia-Paciﬁc region to shed light on the movement of economic and ﬁnancial
traditions into different sociopolitical and economic contexts. A detailed
understanding of the mechanisms of environmental ﬁnance is important to
improve the function of these ﬁnancial systems and to better inform the
development of environmental policies like carbon trading.
Additionally, the research sheds light on both commonalities and differences in the structure and function of markets across cultural contexts.
I have found that carbon markets are built to model existent ﬁnancial markets.
As such, they operate according to existing logics and are controlled
by incumbent organizations and ﬁnancial centers. The movements of the
carbon markets into the Asia-Paciﬁc region open new lines of inquiry into
the impact of sociopolitical and cultural context on the development of
markets and broader systems of governance. The question is of interest
to the geopolitics of the region—which organizations and centers control
which modes of ﬁnance—as well as to the operation of ﬁnance in general;
environmental ﬁnance can either reinforce existing logics or seek to challenge
them.
My approach is not motivated from the standpoint of a speciﬁc methodological or epistemological agenda. Nevertheless, I believe there is great potential for inductive theorizing and qualitative methods to add insight to our
understanding of markets, and of economic geography in general. Indeed, an
overwhelmingly quantitative focus in market and economic studies leads to a
lack of understanding of the causal mechanisms underlying economic phenomena. The most potent remedy is more qualitative research that can examine causal forces and pathways. In particular, the case studies in the book are
built from interviews and close dialogue with market makers in organizations
such as banks, brokerages, exchanges, government agencies, legal ﬁrms, and
NGOs. These techniques are used to capture the social aspects of markets
including details of the market agency and the human forces that shape and
enact the markets.
In sum, my approach is designed to acknowledge and embrace the signiﬁcance of history and geography in political economy. I address the drivers of
the production of market-based climate governance, the impact of cultural
legacy on institutional transfer, and what this implies for climate and environmental governance in the coming decades. Additionally, by incorporating a
consideration of spatial and temporal scale in the creation of market values,
the book seeks to offer a signiﬁcant and original contribution to three interdisciplinary literatures: time-space geography, the sociology of ﬁnance, and
ecological economics. It extends the agenda and scope of recent work in
these literatures by providing insight into the institutional development and
ix
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transfer of ﬁnancial norms, services, and products across cultural boundaries,
and mapping networks of market institutions.
While I refer to the approach presented in the following pages as ‘my’
approach, in truth I am only the majority shareholder. I owe a tremendous
debt to a small army of people for their advice, support, and guidance, without
whom this book would not exist—or if it did, it would be but a shadow of what
is here. I am forever grateful to my husband Jarrod who has been a partner
through every aspect of this project. He has been a sounding board for my
ideas, my traveling companion and co-researcher, a source of emotional
support, and a tremendous reviewer and editor of each of the chapters.
Throughout the project I have had the support of tremendous mentors.
Gordon Clark was present at the creation of this project and has been an
amazing advisor and mentor, enduring a constant stream of emails, phone
calls, and paper and chapter drafts over the past eight years. Shirley Clark has
likewise been an enduring mentor and friend offering words of encouragement and a successful role model for the balancing of life and career. Jarrod
and I both found many an hour of solace working in Gordon and Shirley’s
allotment garden in the Oxford countryside.
Dariusz Wójcik has been a constant friend and advisor from my early days at
Oxford, providing support and inspiration for new ideas of ﬁnance. Amy
Glasmeier generously agreed to sponsor the project in its formative stage as
the PI of my NSF Doctoral Dissertation Research Improvement Grant. Over
the last decade she has been an invaluable mentor, friend, and advisor. Harald
Bathelt informed the theoretical evolution of the project with his work
on relational evolutionary geography, and has supported my career and my
work through constant advice and conversation. Larry Susskind has been
immensely supportive as a mentor and has served as an invaluable guide to
the publishing process.
I owe the successful production of the manuscript to a team of editors,
designers, and reviewers. My editor, David Musson at Oxford University
Press, has been an important source of encouragement and support for this
book project. It is entirely up to David that this book has found such an
amazing home. I would also like to thank Clare Kennedy, Sivakaminathan
Banupriya, Jane Robson, and the editorial assistants who have overseen the
tedious work of bringing this manuscript to publication. Additionally, four
anonymous prospectus reviewers at Oxford University Press provided priceless
comments and suggestions that helped develop this manuscript. At MIT,
Takeo Kuwabara dedicated invaluable time and energy to the design of the
book cover. Holly Jacobson and Kelly Blynn were meticulous copy-editors of
the manuscript proofs.
Many of the ideas in this work were developed in collaboration with other
scholars. Pratima Bansal has worked with me extensively on issues of time-space
x
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compression, and the impact this has on environmental materiality. She has been
an invaluable mentor and collaborator, generously sharing her time over the
years. Jarrod has been instrumental to the development of the ideas on securitization and intersubjective identity. We hope to eventually compile our ideas
into a co-authored manuscript on the topic of environmental security. Eric Knight
collaborated with me on the project in Australia and has been instrumental to the
development of ideas on authority in climate governance. David Levy collaborated with me on work on the business logics of carbon markets and the Carbon
Disclosure Project. He has been a colleague and friend since my graduate years.
I appreciate permission granted by Elsevier, Maney, MIT, and Wiley presses
to use material that previously appeared in journal articles. Speciﬁcally, portions of Chapters 3, 4, and 5 appeared in an article in Geograpﬁska Annaler B,
co-authored with Jarrod Hayes titled “Technocratic Norms, Political Culture
and Climate Change Governance.” From the journal Competition and Change
portions of Chapter 2 appeared in an article titled “Creating the Carbon
Market Institution,” and portions of Chapter 1 and Chapter 5 in an article
co-authored with Eric Knight titled “Creating Legitimate Authority for Environmental Governance and New Market Creation.” Portions of Chapter 4
appeared in Global Environmental Politics in an article co-authored with Jarrod
Hayes titled “Security in Climate Change Discourse.” Finally, portions of
Chapter 8 appeared in an article in Geoforum titled “The Spatial and Temporal
Dynamics of Value in Financialization.”
A special thanks is owed to my colleagues at Georgia Tech and the Massachusetts Institute of Technology, for providing supportive homes for the
conduct of this work. Both within and outside the academy a number of
scholars have been tremendously encouraging of the work including Mariana
Arcaya, Parrish Bergquist, Shekhar Chandra, Karenjit Clare, Amanda Diener,
Adam Dixon, Alyssa Maraj Grahame, David Hsu, Kärg Kama, Karen Lai, Claire
Molinari, Dave McCourt, Caitlin McElroy, Stefan Ouma, Scott Shigeoka, Brent
Steele, Justin Steil, Kendra Strauss, Belinda Theriault, Anne Walsh, Sophie
Wasserman, and Jun Zhang. These scholars have provided friendship,
insights, and more than the occasional conﬁdence boost.
Nicholas Ashford, Anthony Bebbington, Eran Ben-Joseph, Vicki Birchﬁeld,
Gavin Bridge, Marilyn Brown, Noel Castree, Gary Dymski, Maryann Feldman,
Mary Frank Fox, Kaye Husbands Fealing, Michael Grubb, Michael Handke,
John Hobson, Ted Hopf, Gordon Kingsley, Britta Klagge, Robin Leichenko,
Diana Liverman, Donald MacKenzie, Deborah Martin, James McCarthy,
Philip McMichael, Jim Murphy, Bryan Norton, Takuya Toda-Ozaki, Jane
Pollard, Juan Rogers, Richard Sandor, Bish Sanyal, Hashim Sarkis, Martin
Sokol, Susan Solomon, Anne Spirn, Phil Thompson, Larry Vale, Lakshman
Yapa, John Walsh, and Wendy Wolford epitomize all that is good about
academics, generously taking time to talk with me about this project and to
xi
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help me to reform my ideas. In many cases these scholars read portions and
offered detailed feedback.
The research required extensive stays in numerous places. I would like to
thank the colleagues who directly hosted and sponsored the research including Sam Ock Park and Yangmi Koo in Seoul; Jinchao Yi in Beijing; Will Harvey
and Christopher Wright in Sydney; Godfrey Yeung in Singapore; and Masaru
Yarime who hosted my work and collaborated with me extensively on my Abe
Fellowship in Tokyo. Of course, none of the above are responsible for any of
the opinions or errors expressed in this work.
Support for this research was provided by a number of funding agencies,
including the Jack Cooke Scholarship Foundation which underwrote my
graduate studies at Oxford University, the NSF which provided the earliest
seed funding for the project in the form of a Doctoral Dissertation Improvement Grant (#0802799), and the Japan Foundation Center for Global Partnership and the Social Science Research Council which generously supported the
research in the Asia-Paciﬁc through an Abe Fellowship. Additionally, I would
like to thank Diana Hicks, Michael Hoffmann, and Jacqueline Royster at
Georgia Tech for generously granting me the research leave to accept the
Abe Fellowship and conduct work in the Asia-Paciﬁc. While the anonymity
of the interlocutors interviewed is an important aspect of the study, I would
like to personally thank the 275 individuals who contributed to this study as
interview respondents over the years. Without their willingness to meet and
openly share their perspectives, this work would not exist. The ideas presented
here were truly developed in dialogue with these individuals. I am forever
grateful for their dedication and time.
Last but not least I would like to thank my family. My late father, James
Knox, was a guiding light in my life and career. He always thought being an
academic was the best career, particularly if it enabled one the time and focus to
write books. It is impossible to overstate the inﬂuence our conversations had
on the crucial formative stages of the project that became this book. My mother
Fideline has been an indefatigable source of encouragement and optimism,
celebrating in every triumph and providing a source of consolation and steady
shoulder to lean on in times of trial. My sister Jadine and her husband Roman
have supported my career from its very beginning and have always offered
advice, guidance, and a home away from home. My brother Jad is the philosopher of the family and has been an inspiration and sounding board for some of
the more theoretical elements of the work. Bev, Walt, Adam, Jen, and Toni
have been a constant support, looking after both Jarrod and me in Atlanta.
Finally, my nephews Bryden and Daegan give purpose to my work and remind
me of the importance of making something for the next generation.
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1
Introduction
Confronting Climate Change

1.1 The Nature of the Problem
The idea of climate change is simple enough. Greenhouse gases (primarily
carbon dioxide (CO2), but also others such as methane and hydroﬂuorocarbons) are emitted by industrial activity, mainly through the burning of fossil
fuels such as coal, gas, and oil. These fuels are the remnants of old forests and are
comprised of hydrocarbons. The burning of the fuels releases carbon dioxide
into the atmosphere. The atmosphere thermoregulates the planet—trapping
some heat while allowing the rest to radiate back to space. Central to this
function are the greenhouse gases, molecules that absorb and reradiate infrared
(thermal) radiation rather than allow it to escape into space.1 As the concentration of greenhouse gases increases the amount of trapped heat grows, which
over time leads to a net increase in temperature at the earth’s surface
(Meinshausen et al., 2009). The core components of the problem then are
industrial and economic processes that emit greenhouse gases, shifting atmospheric chemistry as greenhouse gas concentrations increase, and rising global
temperatures. As the average global temperature increases, a host of climatic
changes occur: glaciers melt, sea levels rise, and weather patterns change.
The solution is also seemingly simple: prevent greenhouse gases from being
emitted into the atmosphere to avoid altering atmospheric chemistry and the
ensuing climactic effects. However, as the repeated failure of global climate
negotiations suggests, the apparently simple solution presents substantial
1
The planet Venus provides an extreme example of the effect of high greenhouse gas
concentrations: more than 96% of the Venusian atmosphere is composed of CO2 and as a
consequence the average surface temperature is over 860 Fahrenheit or more than 460 Celsius,
making Venus the hottest planet in the solar system (more so than Mercury despite the latter’s near
proximity to the Sun).
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complexity. First, scientists must calculate historic and present greenhouse gas
concentrations, forecast future greenhouse gas emissions levels, and accurately model the effects of these concentrations to create estimations of how
much carbon dioxide in the atmosphere is tolerable. Second, carbon dioxide is
a negative externality—a public detriment that is not accounted for in the
economic transactions that produce it. Thus, CO2 emissions are unrestrained
because emitters do not have to pay the cost of releasing it into the atmosphere.2 Understood in this way, the key to managing carbon emissions is to
internalize them in economic transactions. Internalizing the cost of carbon
emissions requires both a political solution, the creation of regulation to
mandate the reduction of CO2 emissions, and an economic solution, the
construction of a priced carbon externality and an economic infrastructure
that can exchange and transmit the value of the priced carbon externality. The
challenge is that nearly the entire energy infrastructure underpinning the
modern political economy emits carbon dioxide.
Given the economic origins of the problem, it was perhaps inevitable that
the solution to climate change would be to create a market mechanism to
govern greenhouse gas emissions. The apparent simplicity of both the problem and solution is belied by the obvious difﬁculties states and societies have
had addressing climate change. For one thing, climate change is a spatial and
temporal macro problem, operating at a global scale and over a long-term
horizon. Because climate is structural and systemic, people do not experience
the climate so much as they experience weather, which is local and changes
hourly or daily and thus apparently belies claims of general trends. The
mismatch in temporal and spatial scale creates a problem of felt impact.
Over decades and at a global scale temperature will rise and climate patterns
will shift, but the weather at a local level is variable and relatively unpredictable. The apparent disconnect between abstract claims about the climate and
the concrete experience of weather can help drive skepticism as to whether or
not climate change exists and is anthropogenic.
Furthermore, there is a dislocation of scale between intervention and
impact. Carbon is one of the most abundant elements on earth, and the
building block for all organic material. It is released by virtually every sector
of every economy on the globe. Combatting climate change therefore requires
changing the daily activities, particularly energy use, of literally billions of
2
The 2006 Stern Review (Stern et al., 2006), the most comprehensive study of the economic
costs of climate change to date, estimates that effects of climate change (weather-driven economic
disruptions, migration, wildﬁres, shifting crop cultivation, water availability, and so on) will cost
the globe at least 5% of annual global GDP, which grows to 20% if a wider range of risks and
impacts is included. To put these numbers in context, according to the World Bank (2014), 2014
global GDP was roughly $77.8 trillion (at 2014 US dollar values). Thus, in 2014 according to the
Stern estimate, carbon polluters of all kinds enjoyed private economic beneﬁts worth at least $3.89
trillion, or roughly the size of Germany’s 2014 GDP, fourth largest in the world.

4
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people. Yet, the beneﬁts of these changes will only be experienced over the
course of decades or perhaps centuries. Individuals discount the future, and
can be particularly averse to making short-term private sacriﬁces for long-term
collective beneﬁts (Quiggin, 2008). Combatting climate change thus requires
a system of governance that permeates individual action and yet operates on a
global scale, with net beneﬁts that cannot easily be perceived by individuals.
The complexity of the problem of climate change therefore requires that
governance be translated across time and across global and local scale. Climate
change is a scientiﬁc, political, and economic phenomenon. Reponses to it are
also very much a normative issue, woven from individual to collective goals
and values. Even if we assume that the solution is straightforward—create the
absence of CO2 as a commodity and build a market mechanism to price and
reduce greenhouse gases—the reality of such a challenge is complex. To be
effective carbon governance must operate at a global scale, and yet the sovereignty to create markets to reduce greenhouse gases rests with each country (or
even subunits within a country) and they must establish their own systems for
distributing costs and mechanisms for enforcing compliance. Within the
construction of market mechanisms there are complex decisions that have
to be made to structure the value of the commodity, distribute ownership, and
establish a system of exchange. Each country confronts the challenge of
achieving sufﬁcient political buy in, with critical questions of who has the
authority to make governance decisions, and who will ultimately bear the cost
of reducing emissions. The greatest challenge to date has been getting consensus and concerted action from some of the largest emitters, including the
United States, China, and India.

1.2 The Formation of Climate Policy around Emissions Markets
To understand the structure and development of carbon markets across multiple
geographies, it is helpful to situate them in the context of the global climate
policy discussion. Scientiﬁc studies linking increases in greenhouse gases to
planetary warming have been around for over a century (Arrhenius, 1896;
Tyndall, 1959). However, it was not until the early 1990s that climate change
became a recognized international issue, with the formation of two intergovernmental bodies: the Intergovernmental Panel on Climate Change (IPCC) and the
United Nations Framework Convention on Climate Change (UNFCCC).

1.2.1 Intergovernmental Panel on Climate Change
While the science of climate change has been long established, it was consolidated politically in 1990 with the formation of the IPCC. The United Nations
5
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Environment Program (UNEP) and the World Meteorological Organization
established the IPCC to provide a clear scientiﬁc view of the current state of
knowledge on climate change and its potential environmental and socioeconomic impacts. The IPCC is comprised of an international body of more than
3,000 climate scientists who collaborate to review and assess the most recent
scientiﬁc, technical, and socioeconomic ﬁndings relevant to climate change
(Intergovernmental Panel on Climate Change, 2015). This ongoing review is
released periodically as assessment reports summarizing the impacts, adaptation, vulnerability, and mitigation of climate change. These reports include
estimates of historic and current levels of CO2 concentrations and predict
future climate changes (global temperature change, sea level rise) based on
anticipated levels of increased atmospheric concentrations of CO2.
As a scientiﬁc and intergovernmental body, the IPCC is intended to be policy
relevant but not policy prescriptive. Nevertheless, the estimations and predictions of the scientists who generate the assessment reports (as well as special
reports prepared speciﬁcally for the UNFCCC) are taken into account and used
to establish baselines or target levels of CO2 in UNFCCC negotiations. For
example, the IPCC Second Assessment Report of 1995 provided important
information for establishing baselines and targets in the run-up to the 1997
Kyoto Protocol. The IPCC plays an important role in incorporating scientiﬁc
knowledge and scientiﬁc authority into the governance of climate change.

1.2.2 United Nations Framework Convention on Climate Change
The UNFCCC is an international environmental treaty that was negotiated at
the United Nations Conference on Environment and Development (UNCED)
held in Rio de Janeiro in 1992. The objective of the treaty is the “stabilization
of greenhouse gas concentrations in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the climate system”
(United Nations, 1992, Article 2). The UNFCCC Secretariat is tasked with the
organizational implementation of the treaty, which establishes the conventions of carbon reduction at the international level. The treaty provides a
framework through which parties can negotiate binding international treaties
(or protocols) to limit greenhouse gas emissions.
Since 1995 the parties to the convention have met annually in a Conference
of the Parties (COP) to assess progress in dealing with climate change and to
negotiate the treaties. There are 195 parties to the Convention, which are
divided into two categories, Annex I (developed nations) and non-Annex
I (developing nations). The distinction was designed to recognize common
but differentiated responsibilities. Under the UNFCCC, Annex I countries
would initially have binding targets, since in 1992 they were considered to
have contributed the most to climate change through 150 years of
6
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industrialized activity, and were most capable of absorbing the costs necessary
to prevent catastrophic climate change. Over time the distinction has become
strained as India and China (both non-Annex I countries) have grown in
terms of wealth and carbon emissions. Notably, in 2014, China was reported
to have exceeded the European Union (EU) in per capita emissions after
surpassing the US in overall emissions in 2007 (Nicola, 2014).
In 1997 the third COP adopted the Kyoto Protocol as the ﬁrst treaty to
establish legally binding obligations on greenhouse gas emissions. Due to a
complex ratiﬁcation process, it did not enter into force until February 16,
2005. The Kyoto Protocol operationalizes the UNFCCC and has been ratiﬁed
by every Annex I party except the US. It set binding emissions targets for the
ratifying Annex I countries with the objective of achieving an average
5 percent emissions reduction compared to 1990 levels over the ﬁve-year
period from 2008 to 2012. This originally was the only planned commitment
period, with subsequent reductions to be negotiated under a follow-up treaty.
However, with the failure to negotiate a replacement treaty at the critical 2009
COP in Copenhagen, the Kyoto Protocol was extended during the 2011 COP
in Durban for a second period, which runs from 2012 until 2020. This agreement preserves the international legal system established under Kyoto—
including Annex distinctions, accounting rules, and models of international
cooperation—with the hope that a second binding treaty will be agreed in
time to establish mechanisms of reduction after 2020. Although non-binding,
the Paris Accord agreed at the COP in Paris 2015 goes some way towards
creating a new framework of target setting and review among all participating
countries. In addition, it has changed the Annex I/Annex II distinction into a
“shared responsibilities” approach through which all countries participate in
setting Intended Nationally Determined Contributions (INDCs). The INDCs
specify how each country intends to contribute to greenhouse gas reductions
post 2020.
In line with the idea that climate change can best be governed by internalizing greenhouse gas emissions as an unaccounted externality, the Kyoto
Protocol did two critical things. First, in placing quantitative limits on greenhouse gas emissions, it established a market price for their absence from the
atmosphere and created the carbon credit as a commodity. Second, it established the basic infrastructure of a market system for the trade of carbon
credits in the form of three mechanisms: emissions trading, the Clean Development Mechanism (CDM), and Joint Implementation ( JI).
Emissions trading was designed to facilitate the creation of carbon reductions through commoditization, and to allow the burden of carbon reduction
to ﬂow to the places and economic sectors of greatest cost efﬁciency. Countries with excess emissions credits may sell them to countries in need of credits
to meet their targets. Additionally, the Kyoto Protocol encouraged the
7
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establishment of domestic cap and trade systems to allow countries to meet
domestic targets. This market-based approach to environmental governance
stood in contrast to more traditional approaches to environmental management, including taxes to control the price on greenhouse gas emissions
or command and control regulation to specify energy use and efﬁciency
parameters. Unlike taxes or cap and trade, which are incentives-based regulations, command and control regulations take a form (ambient standards,
source-speciﬁc emissions limits, or technology requirements) that is much
less ﬂexible (Anderson and Lohof, 1997). For example, the EPA might set a
performance standard, which establishes a ﬁxed emission level for each polluter. While command and control approaches may be more effective at
reducing emissions, they restrict the ﬂexibility of the economic system—the
burden of reducing emissions cannot be shifted to the ﬁrms that can achieve
reductions more cheaply.
The Clean Development Mechanism (CDM) was designed to incorporate
the participation of Non-Annex I countries by allowing for the creation of
emissions reduction projects in those countries, which could be used to
generate offset credits (based on the principle that an emissions reduction
anywhere is an emissions reduction everywhere) for exchange with carbon
credits in Annex 1 countries. Similar to the CDM, Joint-Implementation ( JI)
allows an Annex I member state of the Kyoto Protocol to establish an emissions reduction project in another Annex I member state. The mechanism was
designed to provide another alternative to reducing emissions domestically,
particularly to allow emissions reductions to be achieved in states where the
reduction would be cheaper, such as Baltic and some Eastern European states.

1.2.3 Emissions Trading
Since the Kyoto Protocol came into force in 2005, a number of regulated and a
smaller number of voluntary carbon markets (also referred to as emissions
markets or cap and trade systems) have been set up around the world aiming
to achieve CO2 emission reductions, largely through cap and trade mechanisms.
The most notable of the regulated markets is the European Union Emissions
Trading Scheme (EU ETS), but regulated markets have also been created in
Australia (subsequently canceled), China, Japan, New Zealand, and South
Korea. Trial emissions markets are being established in a range of countries
including Brazil, Chile, Mexico Indonesia, and Thailand (Kossoy et al., 2014).
Each regulated emissions market is structured with its own unique rules and
procedures, but all cap and trade carbon markets operate in a similar way.
Regulators or market authorities in each system place a cap on the amount of
carbon or CO2 equivalent gas that can be emitted by various greenhouse gas
emitters. If the carbon emitted by a capped entity exceeds its cap, the entity
8
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must purchase credits to offset its excess emissions. Entities that do not reach
their cap can sell excess permits as credits onto the carbon market. In theory,
the cap is ratcheted down over time, and emitters either become more efﬁcient
or go out of business because of higher costs. Either way, the system should
reduce the total amount of emissions as well as send a price signal through the
markets that beneﬁts carbon-alternative fuel sources and technologies. Much
of the challenge and uncertainty of the markets resides in the details of the
design as well as the enforcement of rules (Lohmann, 2009). Central to these
challenges is the constructed nature of carbon credits as inverse commodities,
which value the absence rather than the existence of greenhouse gases (KnoxHayes, 2010b).
Carbon markets generally trade two main types of credits: allowances and
offsets (A. Michaelowa, 2004). Both products, which are measured in units of
tonne carbon dioxide equivalent (tCO2e), are constructed purely from information. Allowances are essentially permits that allow regulated entities to emit an
amount of greenhouse gases. Symbolic of their absence, allowances can be used
to cancel emissions under a cap. For example, if a company is allocated 200,000
tCO2e and only emits 190,000 tonnes, it can sell the remaining 10,000 absent
(never emitted) tonnes back on the market in the form of carbon credits.
Offsets serve as reduction credits and indicate the absence of an emissions
occurrence in a location. Crucially, the materiality of the offset lies in the
counterfactual: the offset is derived from a claim that emissions would have
otherwise been emitted. For example, a company from Germany could build a
wind farm in China and argue that if the wind farm had not been built, a
thermal power plant that generates 200,000 tCO2e annually would have been
built in its place. As a consequence the wind farm has arguably reduced
emissions by 200,000 tonnes, and once veriﬁed can sell these on to the market
in the form of carbon credits (Bansal and Knox-Hayes, 2013). The counterfactual absence embodied in the offset then can be transferred to another location to allow for emissions there.
Both allowances and absences are constructed through a system of measurement that creates baselines or projection scenarios of the levels of greenhouse gas emission that would occur without intervention. As such, the
reality of emissions reduction through carbon markets cannot be proven,
only presented through arguments of “additionality” (greenhouse gas reductions over and above those that would have occurred) both internal and
external to each system (Mason and Plantinga, 2013).

1.2.4 Clean Development Mechanism
The CDM allows countries with emission-reduction commitments (Annex 1
parties) under the Kyoto Protocol to offset some of their emissions from the
9
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development of emissions reductions projects in developing countries. The
projects might involve a rural electriﬁcation project using solar panels or the
installation of more energy-efﬁcient boilers. The output of CDM projects is a
Certiﬁed Emission Reduction (CER), a unit of greenhouse gas reduction that
has been certiﬁed by an independent auditor. As with other carbon credits,
CERs are measured in emissions reduction equivalent to one tonne of carbon
dioxide. The CDM Executive Board oversees the mechanism, and credits are
issued through a CDM registry that is linked to national registries so that
credits can be exchanged internationally. The CDM was the ﬁrst international
environmental credit scheme of its kind and provides a standardized emissions offset credit. It also established a host of protocols through which offset
projects operate. However, the rules and procedures of CDM accounting of
emissions reductions have also generated controversy (Bakker et al., 2011).
One of the core facets of the program is the concept of additionality. CDM
projects can only be registered if they make a plausible case that the emissions
reductions generated by the project are additional to what would have otherwise occurred and that without CDM ﬁnancing the project would not otherwise be developed. For example, the construction of a wind farm in Indonesia
would generate offset credits based on the argument that, if the wind farm
were not built, a coal-ﬁred power plant would be built to provide the comparable amount of energy. Under a second condition of additionality, the project
owners have to build a case that without the revenue generated from the
sale of CERs from the project, the wind farm would not be built. Once
registered, the project would produce offset credits equivalent to the amount
of emissions a conventional coal-ﬁred power plant would generate (for a more
comprehensive overview of the process of CER generation see Bansal and
Knox-Hayes, 2013). The challenge with additionality lies in its counterfactual
nature—it is impossible to demonstrate what would have otherwise happened. A plausible case can be made, but in the end the credits are measured
relative to a reality that never comes to pass. As will be explored in subsequent
chapters, this principle is very important because it allows for the construction
of the inverse or absent commodity (the valued absence of something) and it
sets a precedent for the commodiﬁcation and exchange of a host of other
environmental goods and services.
Until 2012 the CDM was the primary international market for offset trading, and was central in establishing a global market for greenhouse gas emissions (Kossoy et al., 2014). With the uncertainty surrounding a successor to
the Kyoto Protocol, the CDM has diminished in importance, and is now
largely shaped by the main source of demand for offset credits, the EU
ETS. As a result, the CDM reﬂects the policies of the EU toward climate change.
For example, before 2012 the largest CDM host country was China. However,
the post-2012 EU ETS (now in its third phase) will only accept CDM credits
10

