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Introduction

Emissions trading certainly has accumulated some clear, impressive
successes and because of those successes probably has irreversibly
carved out a niche for itself in modern pollution control policy.

– Tom Tietenberg (2006, x)

Around the world, so-called environmental markets are on the rise as
a new form of environmental policy. The idea is to govern environmental
problems by setting up special markets for environmental bads and goods,
such as air pollution, climate change, or biodiversity protection (e.g. Ander-
son and Libecap 2014; Carroll et al. 2007; Ellerman et al. 2010; Keohane
and Olmstead 2007; Sandor et al. 2014; Tietenberg 2006). The trick is to
create artificial demand for environmental protection, for example through
a law that sets an overall pollution limit for a certain geographical or po-
litical area, so that the environment, or a certain aspect of it within that
area, becomes a valuable asset that can be traded on a market. By far the
largest environmental market today is the European Emissions Trading Sys-
tem (EU ETS). As we learn from the official EU ETS website, the system is
the “European Union’s [. . . ] key tool for reducing industrial greenhouse gas
emissions cost-effectively” and it “works on the ‘cap and trade’ principle”
(European Commission 2013), meaning that an overall limit (cap) on carbon
emissions is divided up into shares (allowances) and allocated to polluters
who can then trade these shares among each other and with other market
participants.

The EU ETS was formally established in 2003 and commenced operation
in 2005. Since then, it has undergone a series of trading phases, and changes
were made to its design. Some observers speak of a real-world ‘experiment’
in this regard, highlighting opportunities for policy learning (Callon 2009;
Kruger and Pizer 2004). Although the EU ETS has been under attack by
market-skeptical environmentalists for years (Amigos de la Terra et al. 2013;
Bryant 2014; Lohmann et al. 2006; Spash 2010) and is currently in a state
of crisis due to an overallocation of allowances resulting in a low carbon
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price, it is unlikely that the EU will get rid of carbon trading any time soon.
In fact, the EU ETS has long become a policy exemplar for how carbon
markets could (or could not) work in practice and as such orients the imple-
mentation of other carbon markets elsewhere (Betsill and Hoffmann 2011;
Hoffmann 2011; Stephan and Paterson 2012). The European Commission
proudly acknowledges this in stating that “[t]he success of the EU ETS has
inspired other countries and regions to launch cap and trade schemes of their
own” (European Commission 2013). Carbon trading systems exist and are
currently developed or considered in Australia, Canada, Chile, China, the
European Union (EU), Japan, Kazakhstan, Mexico, New Zealand, South
Africa, South Korea, Switzerland, Thailand, the United States of America
(US), and Vietnam (Betsill and Hoffmann 2011; Association 2013; Reuters
2012; Parliament of Australia 2013; Stephan and Paterson 2012). Histori-
cally, the concept of emissions trading dates back to the 1960s when environ-
mental economists proposed them as an economic solution to an economic
problem. First emission markets emerged during the 1970s and 1980s in
the US as a means to control air pollution through sulfur dioxide, carbon
monoxide, nitrogen oxides, hydrocarbons, ozone, and lead. Carbon markets
did not emerge until the late 1990s, although today emissions trading is
often equated with carbon trading because of the latter’s significance.

Emissions trading as the flagship of environmental markets, exemplified
inter alia by the EU ETS, is a particular type of policy not only because
it relies on market mechanisms but also because it exemplifies what I call
the ‘toolbox approach’ to government. Leading policymakers and analysts
regard emissions trading a policy ‘tool’ or ‘instrument’ and they use techno-
cratic language to describe how this policy works and why it should be used
to govern pollution problems. While the toolbox approach is not limited
to emissions trading or other types of environmental markets it is especially
salient here. In a nutshell, the idea behind this approach is that good policy-
making means solving policy problems by choosing the most adequate tools
from the ‘toolbox of government,’ whereby evidence-based research on the
comparative advantages of the available tools is supposed to enable rational
tool choices (e.g. Eliadis et al. 2005; Goulder and Parry 2008; Hood 2007;
Howlett 2010; Salamon 2002). Beyond the simple metaphor, a distinction
is made between policy tools as design knowledge and as actual policy. The
toolbox is understood as an inventory of knowledge of how to govern effec-
tively. Accordingly, the tools it contains, such as emissions trading, are seen
as condensed knowledge packages, which serve as blueprints for action, pre-
scribing, as it were, how governments should govern. A government ‘uses
a tool,’ in this view, when it designs and implements an actual policy in
accordance with the theoretical prescriptions of a policy blueprint. As such,
this view becomes expressed in the above cited explanation of the European
Commission that the EU ETS ‘works on the cap and trade principle.’

A particularity of the toolbox approach is that it relies on a notion of
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cosmopolitan authority. Policy blueprints appear as universal knowledge,
produced and circulated by legitimate experts, which makes the toolbox an
authoritative knowledge reservoir open to interested policymakers around
the world. ‘Authoritative’ in this context means that blueprints in the tool-
box enjoy a special status in virtue of which policymakers are likely to
accept their prescriptions as compelling, reasonable, and/or legitimate. In
the most general sense, authority is a social relation where an actor orients
her thoughts or actions to another actor. Whereas Weber (1978) defined
authority as power accepted as legitimate by those subjected to it, Sennett
(1993) argues that authority need not necessarily be legitimate in the eyes
of those subject to it. For the latter, authority implies “assurance, supe-
rior judgment, the ability to impose discipline, the capacity to inspire fear”
(17f). Most importantly, authority is “a process of interpreting power,” as
Sennett writes, noting that “the sentiments of authority lie in the eye of the
beholder” (20, my emphasis).

Governments may feel inclined to work with an authoritative policy
blueprint, one that is widely seen to represent the state-of-the-art in gov-
erning for a certain area, also because a blueprint accepted as ‘working
tool’ may help to create a minimum consensus on reform in the case of po-
litical oppositions. The toolbox approach thus amounts to a special form
of what Miller and Rose (2008, 1990) call ‘government at a distance:’ in
virtue of their cosmopolitan authority, generic policy blueprints not only
shape the conduct of actors without shattering their formally autonomous
character—which is the original definition of governing at a distance—but
they also orient policymaking from outside the traditional boundaries of po-
litical jurisdictions, thereby establishing connections between policymaking
sites that may have otherwise remained distant (Peck and Theodore 2012,
2010a; Simons et al. 2014; Voß 2007a; Voß and Simons 2014).

Note that the toolbox approach to policymaking carries strong tech-
nocratic undertones, because it conveys the (rather dangerous) idea that
policymaking boils down to a rational, quasi-technological, problem solving
activity, which should be let to ‘neutral’ experts. But neither are experts
or their expertise ever completely neutral, nor is policymaking just about
solving goals; it is just as much about defining them. What is more, the
definition and choice of both means and goals is fundamentally value-laden
and therefore requires free democratic debates among all members of society
(Bevir 2010; Jasanoff 2004, 1990; Weingart 1999). Research in the making
of authoritative policy blueprints by experts is thus not only relevant for a
narrow circle of policy analysts or political scientists but it concerns us all.
How do experts help to make authoritative policies which govern our lives
and can we trust them?

Taking emission trading as an empirical case, I investigate how a well-
known and well-used policy blueprint entered the toolbox of environmental
governance and was framed as functional and superior. The main research
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question this thesis tries to answer is:

Q-MAIN: How did the expert literature on emissions trading help to
construct emissions trading as an authoritative policy blueprint?

I conceptualize this development as a process of discursive construction and
argue that a system of interrelated documentary utterances, which we may
call the ‘expert literature’ on emissions trading, helped to establish the in-
strumental status of emissions trading as a result of particular intertextual
discourse dynamics, which I will explicate in this thesis. As my research
shows, this status of emissions trading in the expert literature is an ag-
gregate network effect, that is a property of the network of documentary
utterances rather than of any particular documentary utterance.

The remainder of this thesis is structured as follows. In chapter 2 I will
review the existing literature on policy instruments and emissions trading in
order to set the frame for my own project. As it turns out, different strands of
this literature must be distinguished. My discussion of the different strands
will reveal the differences between them in terms of foci and the relation
toward their research object. An important insight for my project, produced
by constructivist strands of the policy instrument literature, is that policy
instruments appear as authoritative because they are theorized by experts.
While a number of constructivist instrument scholars have identified the
instrumentalist literature as the key site for theorization and thus a major
source of the legitimacy and authority of policy blueprints, empirical studies
on the discursive construction of policy blueprints through theorization in
the instrumentalist literature are rare.

In chapter 3 I will develop a theoretical framework that allows to analyze
the development of policy instruments as a process of discursive construc-
tion. My starting point for this will be the assumption that any policy
must be regarded as a discursive reality, which exists only relative to its
articulation by social actors. Building largely on Keller’s (2011b) sociology
of knowledge approach to discourse (SKAD), which analyzes the discursive
construction of reality as a dialectic relationship between interpreting and
speaking actors, on the one hand, and the material discourses they produce
and which enable and constrain their thoughts and actions, on the other
hand, I will reconstruct the theorization of emissions trading as a discursive
practice that involves both primary- and secondary aspects. On the one
hand, statements are made about the functionality of emissions trading in
theory and practice. On the other hand, statements are made about the
status of emissions trading authors and their utterances.

In the same chapter, I will, by way of combining SKAD with interdisci-
plinary insights on the role of documents in academia and policy, also make
a case for analyzing the discursive construction of emissions trading in the
expert literature. Scholars from the fields of media studies, science and tech-
nology studies (STS), as well as organization studies have shown that the
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discursive construction of authoritative accounts, for example concerning
certain policies, hinges on the ways in which such accounts are presented
in documentary forms. A key assumption is that while already a single
documentary utterance can exert a certain force, documentary utterances
become even more powerful when they form interlinkages with each other,
especially through citations. Building on these insights, I will conceptualize
the discursive construction of emissions trading as a process that is likely to
involve particular kinds of interlinked documentary utterances.

In chapter 4 I will outline my strategy for analyzing policy instrument
discourses empirically. A key challenge of traditional discourse analysis is
data selection and, linked to this, the generalizability of results. Most doc-
umentary discourses consist of large numbers of documentary utterances,
which cannot all be analyzed in depth. The problem is how to select a sub-
set of documents for analysis in a non-arbitrary way so that findings and
conclusions of the analysis of this subset can be expected to relate to the
whole discourse under study. A second challenge is how to study documen-
tary utterances in their interrelatedness. Discourse analysis assumes that
individual documentary utterances are constrained and enabled by earlier
utterances and, by the same token, constrain and enable later utterances.
But the method itself provides no means of mapping and analyzing relations
between documentary utterances, such as citations or re-occurring concepts.
In order to approximate a solution to both of these challenges, at least for my
study purposes, I will suggest mixing discourse analysis with scientometric
methods in a relational discourse analysis.

Four additional chapters form the heart of my empirical analysis. In
chapter 5 I introduce the network of emissions trading documents underly-
ing my study from a structural perspective using scientometric measures and
network visualization techniques. The goal is to learn something about the
expert discourse under study by understanding its formal structure, the way
in which documents are linked to other documents through citations as well
as to specific concepts. This analysis is meant as a prelude to the following
three chapters, which reconstruct the development of the emissions trading
discourse chronologically and qualitatively by going into the content of the
documents. In chapter 6 I will show that the ‘invention’ of the emissions
trading principle in environmental economics was possible in the late 1960s
only because economists had been writing on environmental problems and
their economic solutions since the beginning of the century. The chapter
further analyzes the formalization of the emissions trading theory during
the 1970s and identifies this process as a means to enhance the legitimacy
of emissions trading in the expert community of environmental economists,
many of which at the time favored alternative instruments, in particular
environmental taxes. In chapter 7 I analyze how emissions trading ‘theory’
was discursively married to emissions trading ‘practice’ in the context of US
air pollution policy. A focus is put on the role of simulation and evaluation
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of the performance of emissions trading and the way in which the emissions
trading discourse began to take stock more seriously of itself and its own
history. Chapter 6 is about the discursive capturing of climate change as
an ideal problem to be cured by emissions trading. Existing links in the
emissions trading literature were mobilized since the early 1990s to render
emissions trading not only possible but highly desirable as a model for ori-
enting national and international climate governance. The decision by the
EU Commission to implement the EU ETS in 2003 becomes understandable
given the force the emissions trading discourse had built up on the basis of
thousands of interlinked documentary utterances and the establishment of
legitimate speaker positions for particular social actors.

Finally, chapter 9 provides a conclusion of my thesis. Here I will present
a list of discursive mechanisms responsible for making emissions trading
appear authoritative, comment on the role of and relation between first-
and second-order aspects of the emissions trading discourse, and discuss a
number of limitations of my study. Last but not least, I will conclude that
the expert literature on emissions trading is an infrastructure, or dispositif,
for governing at a distance.



2

Policy instrumentation and
emissions trading

Policy instruments, often analyzed as peripherical in the under-
standing of public policy, are back in favor.

– Pierre Lascoumes and Patrick Le Gales (2007, 1)

The goal of this thesis is to conceptualize and empirically analyze the
discursive construction of emissions trading as a ‘working’ policy instrument
in the expert literature. While policy instruments are en vogue among pol-
icymakers, policy analysts, and academics alike, they are often taken for
granted. At least in the mainstream discussion, policy instruments are seen
as technical means to political ends, which raises the question how to chose
among a variety of available tools, how to measure or improve their perfor-
mance, or how to mix or layer them with other instruments. A key notion
here is ‘evidence-based’ policymaking.

More critical research on policy instruments exists but is still in its in-
fancy. Instrument scholars have been concerned with the question why cer-
tain instruments become chosen in particular contexts or why they diffuse
or transfer across contexts. This has given rise to a strand of literature that
analyzes instrument ‘choice’ as an empirical phenomenon to be explained
through the beliefs and interests of policymakers. Whereas economic ap-
proaches to instrument choice posit rational actors and emphasize rational
choice, sociologically informed approaches to instrument choice suggest that
the choice of instruments depends on the collective social construction of
instruments as well as the problems they are meant to alleviate.

More recently, critical policy scholars have begun to open the black box
of policy instruments even further by investigating the ways in which pol-
icy instruments can develop a ‘life of their own,’ structuring public policy
according to their own logic. The concern here is less with the choice of in-
struments than with the making and effects of instruments as policy agents
in their own right, which policy scholars need to follow around as they take
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shape and start shaping their environments. A related concern, adopted
from performativity studies in STS and economic sociology, is how policy
instruments develop from the interplay of theory and practice, and how they
become enacted or realized in practice in virtue of orienting real-world policy
making as theoretical models.

In order to set the frame for my own research project, I review these
different strands of literature in the following sections. I conclude that the
existing literature on policy instrumentation suggests studying the social
construction of policy instrument through expert theorization.

2.1 Evidence

The bulk of the literature on policy instrumentation supports the toolbox
approach to government (cf. Lascoumes and Le Gales 2007). This litera-
ture follows the instrumentalist assumption that policymaking in large parts
means choosing and implementing the right policy tools to meet given ob-
jectives. According to a state-of-the art textbook on policy design,

policy instruments [. . . ] are the techniques or means through which
states attempt to attain their goals. [. . . T]hey comprise the contents
of the toolbox from which governments must choose in building or cre-
ating public policies. [. . . ] Instrument choice, from this perspective, in
a sense, is public policy-making, and understanding and analyzing po-
tential instrument choices involved in implementation activity is policy
design. (Howlett 2010, 22, original emphasis)

For this type of literature, the effectiveness of instruments is the central
concern. The main question is which instrument works best under which
circumstances. Instruments are considered to have different purposes as well
as different strengths and weaknesses. And while the idea is generally that
different instruments are good for different things, some instruments are
regarded superior in comparison to others. Beyond that, instruments tend
to be treated as mere means—neutral in themselves and at our disposal in
the ‘toolbox’ of government.

Obviously the question how to devise effective policies is not a new con-
cern; it has troubled policymakers ever since. But from the 1950s onwards
the search for effective policies became more scientific. With the publica-
tion of seminal works in political science, public management, and economics
(e.g. Dahl and Lindblom 1953; Eliadis et al. 2005; Goulder and Parry 2008;
Hood 1983; Howlett 2010; Kirschen et al. 1964; Kneese and Bower 1968;
Salamon 2002) policy instrument research has grown in both numbers of
publications and influence. While this research is hardly a single project, a
shared concern is to assist the choice of policy instruments by establishing
comparisons, assessments, and inventories. As Hood (2007, 129) notes on
the legacy of this type of literature,
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To the extent that there was anything distinctive and original about
late twentieth century attempts to analyze government policy instru-
ments, it arguably lay in the attempt to produce parsimonious and
comprehensive or generic classifications that allowed comparisons across
time, area, and policy domain.

This approach to policy instrumentation has readily been taken up in
the mainstream environmental policy literature, heavily influenced by eco-
nomics and public management. Goulder and Parry (2008, 170) note in a
widely cited review article on ‘instrument choice in environmental policy’
that analysts “should take pride in the substantial body of literature on
instrument choice that has emerged since the work of the ‘founding fathers’
[. . . ] in the 1960s.” According to the authors, this new literature “helped
devise new instruments for combating pollution” (170f) and had “a signif-
icant and growing impact on public policy” (171). For example, “[f]lexible
incentive-based instruments that only existed on paper a few decades ago
[. . . ] are now becoming part of the regulatory landscape” (171). Apparently,
this literature also defined the content of the “toolkit of environmental in-
struments” (152), which now

includes emissions taxes, tradable emissions allowances (‘cap-and-trade’),
subsidies for emissions reductions, performance standards, mandates
for the adoption of specific existing technologies, and subsidies for re-
search toward new, ‘clean’ technologies. (152)

In order to answer the important question “[h]ow to choose among the
alternatives?” (152), Goulder and Parry assess the “key strengths and weak-
nesses of alternative environmental policy instruments” (153) along a num-
ber of dimensions: ‘economic efficiency,’ ‘cost-effectiveness,’ ‘distribution of
benefits or costs,’ ‘ability to address uncertainties,’ and ‘political feasibil-
ity.’ At the end of a longer comparative discussion, they reach the following
conclusion:

Notwithstanding our claim that no single instrument is superior to all
others in all settings, the analyses in the instrument choice literature
have made a strong case for the wider use of flexible, incentive-based
policies. (171)

The instrumentalist literature on policy instruments thus claims to pro-
vide an ‘evidence-base’ for policymaking, and there are specialized litera-
tures for particular types of instruments or problem contexts. For the case
of emissions trading, this body of literature is vast. Consequently, the most
encompassing and most-widely circulated emissions trading textbook on the
market advertises itself as “the culmination of more than 30 years of study
about the role of tradable permit systems in environmental policy,” captur-
ing “the central lessons about emissions trading that have emerged to date
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from the theoretical and empirical research, as well as the implementation
experience” (Tietenberg 2006, xi, x). The history of emissions trading is
reconstructed in this book as a linear process of policy learning, starting
from a 1960s intellectual innovation in economic theory—the birth of the
idea of pollution markets—to its first implementations in US air pollution
policies during the 1970s and 1980s to the development of a “successful”
nation-wide trading system for sulfur allowances in the US—the so-called
Acid Rain Program—to the development of the EU ETS, the “[t]he largest
and most important emissions trading program” (15).

Tietenberg’s account of emissions trading is the expression of a general
trend of ‘evidence-based policymaking,’ the attempt to make policymaking
more rational by embracing policy learning based on practical experience
and evidence-based research (Davies et al. 1999, 2000; Sanderson 2002).
Proponents of this approach emphasize the need to produce “knowledge of
how policy interventions achieve change in social systems,” assuming that
“reliable knowledge provides a sound basis for effective action” (Sanderson
2002, 3, original emphasis). Linked to policy instrumentation, this translates
into the promise that a focus on policy instruments and their comparability
in terms of effectiveness, cost-efficiency, etc. maintains a certain level of ra-
tionality in the policy process, which prevents the latter from being captured
by subjective interests of policy actors and partisan infighting. Under the
assumption that a line can be drawn between scientific facts and political
values, the evidence-based choice of instruments appears to guarantee more
objective policymaking. At least some of the cumbersome politics otherwise
involved in policymaking, so it is hoped, can be avoided by an analytical,
evidence-based focus on generic policy blueprints.

While this hope may not be completely unfounded, it seems to be vastly
exaggerated and certainly needs to be taken with care.1 As van Nispen and
Ringeling (1998, 211f) note,

The instrumentalistic metaphor may lead to three wrong tracks. The
first is that we consider instruments as neutral means and deprive them
of their political character. However, tools are not neutral at all. The
second is that effectiveness becomes the only relevant yardstick for the
evaluation of the utilization of tools. However, the government has to
take other values into consideration. The third track is that we assume
that the policy maker controls the instruments, but in practice policy
makers often turn out to be the victims of their policy instruments.
They don’t have a free choice from the toolkit. Their knowledge of
the effects of means is limited and their possibility of manipulating the
tool is restricted.

Even leading proponents of the toolbox approach at times admit the absur-
dity of their technocratic ambitions. For example, Hood (2007, 137) points
out that

1See my discussion of this point in section 9.6.
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the choice of policy instruments and forms of organization ironically
often turns out to be far more ideological and politically contested than
statements about the basic purpose of government. Certainly, that
applied to the era of late-twentieth-century ‘economic rationalism’ and
the so-called New Public Management that developed from the 1980s.

Similarly, Goulder and Parry (2008, 152) acknowledge that

[b]eyond the theoretical and empirical challenges involved, there is a
sobering conceptual reality: the absence of an objective procedure for
deciding how much weight to give to the competing normative crite-
ria. As a result, selecting the ‘best’ instrument involves art as well as
science.

From the perspective of the instrumentalist literature, the question how
emissions trading acquired its status as a ‘working’ tool is irritating. As
we have just seen, the performance of policy instruments is regarded an
objective fact, to be determined on the basis of sound evidence. Therefore,
it makes no sense to ask how an instrument acquired its status other than
assuming that it acquired this status simply ‘because it works.’ But from
the perspective of my own project, this reasoning is turned around. The
question becomes how the instrumentalist literature on emissions trading,
seemingly by producing evidence, discursively constructs emissions trading
as a tool that ‘works.’ In other words, the evidence-based literature on
emissions trading becomes the object of my study.

2.2 Choices, beliefs, and interests

The instrumentalist literature discussed in the previous section is sometimes
called ‘normative,’ because it asks which policy tools are desirable. ‘Positive’
instrument research, in contrast, asks “why the current set of tools exists,
rather than which tools are desirable” (Keohane et al. 1998). This and the
following two sections discuss different variants of this latter type of research,
which has a lot to offer for my project.2 Here, the focus is on explanations
of instrument choice and their emphasis on beliefs and interests.

Scholars from various intellectual backgrounds have asked why govern-
ments choose the tools they do, and they have developed a number of theo-
retical approaches to explain such choices. Typically, these approaches hold
that policy instruments become chosen if they resonate with the beliefs and
interests of policymakers and stakeholders. But the status of beliefs and

2In using the labels ‘normative’ and ‘positive’ research I do not mean to suggest that
the former type of research was free of positive elements or that the latter type was free of
normative elements. My intention is to mark an important distinction concerning the main
explicit purpose of different sets of literature, focusing on either assisting or explaining
instrument choice.
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interests varies significantly between these approaches. Grossly simplified,
economic approaches of instrument choice are the most positivist, sociologi-
cal approaches are the most constructivist, and political science approaches
take a middle-ground. Unfortunately, there is a tendency in many of these
approaches to focus too narrowly on the choosing side, assuming as it were
that instruments simply ‘follow’ the beliefs and interests of policymakers.

Economic theories of instrument choice hold that the choice of instru-
ment is the aggregated result of the rational choices of all the relevant actors
in the political economy (e.g. Becker 1983; Buchanan and Tullock 1975; Hahn
1990; Keohane et al. 1998; McCubbins et al. 1987; Posner 1974; Stigler 1971).
Arguably, the most elaborated economic model of policy choice, synthesizing
previous models, has been formulated by Keohane et al. (1998), whose start-
ing point was the observed ‘paradox’ that governments do not always chose
‘wisely,’ that is in accordance with the “recommendations of normative eco-
nomic theory” (313). To answer the empirical question why incentive-based
environmental policy instruments, such as emissions trading, only gained
acceptance in the US since the late 1980s “after being largely ignored for so
long” (318), the authors develop an equilibrium model of instrument choice,
which assumes a political market on which legislators’ support for a given
instrument in a specific policy context is traded as a commodity between
legislators as the suppliers of support for policy instruments and interest
groups creating demand for policy instruments. According to this model,
the choice of a policy instrument is the result of the interaction between
such aggregate demand and supply.

While it is not surprising that economists come up with market mod-
els of instrument choice, it is important to understand the implications of
such models. One is that all political actors are portrayed as rational actors
seeking to maximize their utility functions given certain goals and interests.
Moreover, there is a tendency to essentialize actors by treating their goals
and interests as given rather than asking how goals and interests emerge in
social interaction. A similar implication concerns the status of instruments
in these models. Instruments are largely treated as given policy options;
their meaning is assumed to be fixed and the same for everyone. It is not
investigated how policy blueprints acquire their meaning or authority. Thus
the only way in which these models differ from the instrumentalist perspec-
tive outlined in the previous section is that they have a focus on ‘de facto’
choice. However, this choice is still framed as a purely rational choice—with
the twist that the strategic interests motivating instrument choice can be
broader than the desire to solve a policy problem most effectively. All in all,
this perspective does not help to answer my research question.

Political science approaches have emphasized the role of (collective)
beliefs for the choice of policy instruments (Bressers and O’toole 1998;
Hall 1993; Howlett 2009; Kingdon 2003; Sabatier and Jenkins-Smith 1993;
Sabatier 1988). A leading assumption is that policy actors often share beliefs
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about policy problems and ways of solving them, and that such shared be-
liefs accumulate in relatively coherent ‘belief systems’ (Sabatier and Jenkins-
Smith 1993; Sabatier 1988) or ‘policy paradigms’ (Hall 1993). Instrument
choice can then be explained as a function of such shared beliefs.3 It is ac-
knowledged, however, that beliefs about policy problems or instruments can
change over time in the course of policy learning. Hall (1993, 278) defines
policy learning as “a deliberate attempt to adjust the goals or techniques of
policy in response to past experience and new information.” In his frame-
work, a change of policy instruments amounts to a ‘second-order change,’
and is therefore more radical than a ‘first-order’ change of particular instru-
ment settings but less radical than a ‘third-order’ paradigm change in policy
goals. Sabatier (1988, 153) similarly assumes that policymakers will “seek
to refine their understanding of the causal factors and the efficacy of various
policy instruments over time” (153).

Other political scientists have discussed the role of policy ideas in the
context of other structural factors and dynamics. Arguing that “there is a
process that results in instrument determination, rather than a particular
actor who ‘chooses,”’ Bressers and O’toole (1998, 220, original emphasis)
have theorized how ‘interconnectedness’ and ‘cohesion’ of policy networks
influence the choice of instruments within these networks. Their model
maintains a focus on policy ideas by defining network cohesion as the “ex-
tent to which individuals, groups, and organizations empathize with each
other’s objectives” as an expression of “shared world views” (219). Howlett
(2009) has proposed a multi-level nested model of instrument choice, where
instrument calibration choices at the micro-level are restricted by instrument
and target choices at the meso-level, and both are restricted by meta-level
decisions on general policy aims and implementation preferences. While he
notes that “deliberations of goals and means are not independent of each
other” so that “consideration of means can occur in the absence of discussion
of goals” (75), his model does not account for the possibility that discourses
on means can co-define problems and goals, and that is can happen across
levels. This is different in Kingdon’s (2003) multiple stream model, accord-
ing to which the choice of instruments results from a rather chaotic process
of policy formation (cf. Zahariadis 2007). This model holds that (beliefs

3According to (Sabatier 1988, 132, my emphasis), belief systems

involve value priorities, perceptions of important causal relationships,
perceptions of world states (including the magnitude of the problem),
perceptions of the efficacy of policy instruments, etc.

Similarly, Hall (1993, 279, my emphasis) defines a policy paradigm as

a framework of ideas and standards that specifies not only the goals of
policy and the kind of instruments that can be used to attain them, but
also the very nature of the problems they are meant to be addressing.
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about) problems, solutions, and political opportunities develop largely inde-
pendently of each other—in different streams, each flowing along according
to its own dynamics and rules—and become coupled only temporarily when
savvy policy entrepreneurs exploit certain windows of opportunity. Strik-
ingly, Kingdon (2003) suggests not only that “solutions float around in and
near government, searching for problems to which to become attached or po-
litical events that increase their likelihood of adoption” (172, my emphasis)
but also that policy entrepreneurs “try to make linkages far before windows
open so they can bring prepackaged combinations of solution, problem, and
political momentum to the window when it opens” (183, my emphasis). This
is a fascinating thought, because it means that there could be entrepreneurs
with a primary interest in pushing a particular solution who then actively
co-define problems and seek opportunities as a means to make their preferred
solution a candidate for successful coupling.

Generally, there is a great value in emphasizing the role of ideas in the
process of instrument choice. In contrast to the economic approaches dis-
cussed before, political science approaches to instrument choice generally
acknowledge that the meaning of instruments is not given, but constructed.
However, this claim becomes relativized when policy learning is conceptu-
alized as an overly rational process. More problematic is the tendency to
argue that instruments simply ‘follow’ ideas. With the notable exception of
Kingdon’s multiple stream framework, instruments appear as containers for
rather than of ideas. By this I mean that it is rarely asked where instru-
ments come from and how their meaning and authority becomes constructed
other than by those who choose them in a given situation.

This tendency is less present in sociologically informed approaches to
instrument choice, which take a more radical constructivist stance. For
example, the so-called ‘constitutivist’ school (Linder and Peters 1998, 1989;
Ringeling 2005) holds that neither policy problems nor instruments have a
fixed meaning in themselves. Rather, “the understanding of both tools and
problems is a subjective process shaped by social or professional interaction
as much as by contemplation” (Linder and Peters 1998, 41). Instrument
choices are seen as “the result of political ideology, of different governance
visions, of legal traditions,” “fashions,” or “policy routines” (Ringeling 2005,
201), and thus as being “far from a matter of simplistic rational choice”
(202). Constitutivists have also argued that, first, instruments can become
“goals in themselves, desirable to use when compared to other instruments”
(196) and, second, that this can result in a certain momentum—as also
discussed by Kingdon (see above)—where the definition and choice of an
instrument influences the definition of a problem, rather than the other way
around:

To the extent that formulation occurs in a ‘garbage can,’ with instru-
ments in search of problems, we can expect the problem context to
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be mediated by the ex ante choice of instrument. (Linder and Peters
1989, 37)

Other sociologically informed approaches have highlighted the role of dis-
courses for the construction of policy ideas and related instrument choices
(Hajer 1993; Oels 2005; Schmidt 2008; Schmidt and Radaelli 2004). Ac-
cording to Hajer and Versteeg (2005, 178), “discourses shape what can and
cannot be thought, delimit the range of policy options and thereby serve
as precursors to policy outcomes.” Along the same lines, Oels (2005) ar-
gues that discursive interaction can give rise to temporarily stable govern-
mentalities, sets of ideas, practices, and technologies, which structure how
problems are perceived and which instruments are preferred.4 Hajer (1993)
suggests that discourse coalitions, which form around specific ‘story lines,’
battle over the definition of policy problems and instruments. Schmidt and
Radaelli propose that the development of discourses should be studied in a
broader institutional context (Schmidt 2008; Schmidt and Radaelli 2004).
Instruments, in their view, are subject to interpretation but they can also
take the form of solutions in search of problems, as Radaelli (2004) shows
for the case of the diffusion of regulatory impact assessment.

Taken together, sociologically informed approaches to instrument choice
highlight the constructedness of both policy problems and instruments while
acknowledging that the definitions of problems and instruments can influ-
ence each other. The notion of ‘solutions in search of problems’ shows an
awareness that instruments can take on a life of their own in terms of shap-
ing the conditions of their uptake. These are important insights to be taken
up in my own project, and they also figure in the literature to which I turn
now.

2.3 Theorization and authority

As we have just seen, theories of policy change and instrument choice often
suggest that instruments are chosen on the basis of particular belief sys-
tems, paradigms, or governmentalities. This can convey the impression that
instruments have no own content, that they are completely subject to the
policymakers’ interpretation, in short that they simply ‘follow ideas.’ But,
as Braun and Capano (2010, 22, original emphasis) remark,

the view that instruments ‘follow ideas’ is probably not sufficient to
understand instrument choice and change. It does for example not
take into account that instrument choice is also dependent on knowl-
edge about the characteristics and workings of instruments that are
themselves embedded into different (mostly scientific) ‘frames’. Such
frames do not need to be connected to the general belief systems of

4I will develop my own version of governmentality in section 3.2.
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actors but can rather be considered as ‘exogenous’ ideational factors
that nevertheless will influence instrument choice. This aspect has
been elaborated neither in ideational nor in instrument approaches.

In recent years, a number of scholars have begun to attend to the ways
in which policy instruments develop a life of their own and structure poli-
cymaking according to their own logic (Lascoumes and Le Gales 2007; Peck
and Theodore 2012, 2010a; Simons et al. 2014; Simons and Voß 2015; Voß
and Simons 2014; Voß 2007b,a). These scholars have emphasized that policy
instruments, qua theorization, play an active role in policymaking processes
and shape the conditions of their own selection and diffusion. This new
emerging perspective on policy instruments is constructivist and takes a
critical stance toward the toolbox approach to policymaking. A shared aim
is to study policy instruments “to make visible some of the invisible—hence
depoliticized—dimensions of public policies” (Lascoumes and Le Gales 2007,
17). But in contrast to the constructivist approaches discussed in the previ-
ous section, the approaches discussed here shift their focus from the choice
of instruments to the making and effects of instruments.

A major contribution to this new perspective is Lascoumes and Le Gales’s
(2007) proposal for a ‘sociology of public policy instrumentation.’ According
to the authors, each policy instrument is “the concretization of a theory”
because it “constitutes a condensed and finalized form of knowledge about
social control and ways of exercising it” (11). Instruments are thus “bearers
of values, fueled by one interpretation of the social and by precise notions
of the mode of regulation envisaged” (4). The idea is not only that different
instruments reveal different theorizations of the relationship between the
governing and the governed, but also that such theorizations take the form
of institutional facts. The authors note that

[i]nstruments are institutions in the sociological meaning of the term
[. . . ] as they partly determine the way in which the actors are going
to behave; they create uncertainties about the effects of the balance of
power; they will eventually privilege certain actors and interests and
exclude others; they constrain the actors while offering them possibil-
ities; they drive forward a certain representation of problems. (8f)

Instruments as institutions have effects that are partly independent of
the objective pursued. For example, they can become a “point of inevitable
passage” for actors with different interests, who may then feel compelled “to
move from one place to another, to make a detour away from their initial
conceptualization” (10). Especially if presented as neutral, a policy instru-
ment “allows heterogeneous actors to come together around issues and agree
to work on them jointly” (10). Instruments may also lead to a particular rep-
resentation and problematization of the issues they are handling. In other
words, they may render the worlds they govern governable in specific ways,
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which in turn means that instruments are all but neutral devices. However,
as Lascoumes and LeGales point out critically, to the extend that instru-
ments become framed as neutral, they can serve as “a useful smokescreen
to hide less respectable objectives, to depoliticize fundamentally political
issues” (17). Therefore, “the process of ‘naturalization’ or neutralization of
policy instruments is one of the most intriguing questions” (17).

Unfortunately, Lascoumes and LeGales haven’t said much about how in-
struments are actually theorized or naturalized. While their focus is on the
structuring effects of instruments as a form of institutionalized policy knowl-
edge, the question remains how this knowledge is produced and brought to
effect. In this regard, the work of Strang and colleagues on diffusion as a
cultural process is insightful (Strang and Macy 2001; Strang and Soule 1998;
Strang 1997; Strang and Meyer 1993). Having paid close attention to the
interpretive work “that goes into making a practice an innovation, and an
innovation fashionable” (Strang 1997, 1), these authors have pointed to the
importance of theorization:

Theorization specifies why the potential adopter should attend to the
behavior of one population and not some other, what effects the prac-
tice will have, and why the practice is particularly applicable or needed
given the adopter. All this permits the actor to see through the con-
fusing evidence of others’ mixed successes and detect the ‘true’ factors
at work. In short, theorization may be regarded as turning diffusion
into rational choice. (Strang and Meyer 1993, 500)

This focus on theorization can easily be applied to policy instruments.
It sheds light on the discursive practices through which instruments as pol-
icy blueprints gain legitmacy and authority. One important way is through
abstraction by “culturally legitimate theorists,” such as scientists, who are
“free of pressing needs to apply their theories to concrete problems” (Strang
and Meyer 1993, 494). Abstraction is important, because “[m]ore global the-
orizations are able to induce much broader diffusion processes, since their ef-
fects do not vary across sites or adopters” (494). Peck and Theodore (2010a,
170) similarly note that policymaking through blueprints is attractive be-
cause it raises “expectation of comparable results.” Thus, while a blueprint
“will not enroll followers unless it holds the promise of extra-local salience”
(171), it will allow for “policy control at a distance” (171) once it does. But
the authors also emphasize the role of origin stories for the creation of le-
gitmacy and authority, such as “the metanymic tagging of policies to places
(Barcelona model, Vancouverism, . . . )” (170). A symbolic association with
specific locations, they argue, “evokes a grounded form of authenticity, im-
plies feasibility, and signals an ideologically palatable origin story” (170). In
line with these arguments, Voß (2014, 2007b,a), who investigated the devel-
opment of different policy instruments, points out that there is a ‘division
of design labor’ between transnational designers—such as academics, think
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tanks, or other experts—as the producers of abstract policy blueprints and
local policymakers—governments, administrations, parties—as adopters or
implementers of policy instruments (see also the next section).5 He observes
that

policy instruments tend to become ‘naturalised’, i.e. they are attributed
an objective existence, a quality independent of the domain of appli-
cation, and become a force of their own in the policy process. This
implies that a relevant part of policy processes takes place in the con-
struction of the model. [...I]t is important to take into account, how
the options that are available for policy making come into being and
how they become legitimised or delegitimised in a technically framed
discourse. (Voß 2007a, 59f)

The above mentioned authors further suggest that expert documents
play a key role in developing and circulating policy blueprints. Accord-
ing to Voß (2007a, 55), the latter are “the ‘paper’ appearance of policy
instruments.” His case studies on emissions trading, network access regula-
tion, and transition management all contain references to the publication of
academic and policy documents as key events in the development of these
instruments. Likewise, Peck and Theodore (2010b) in their case study on
the transnationalization of the Mexican Oportunidades program and Strang
(1997) in his diffusion study of quality circles as a management tool men-
tion a number of documents as important discursive events that helped to
package and circulate policy blueprints. More recently, Voß (2014) has sug-
gested, in passing, that documents as carriers of policy blueprints are a key
source of legitimacy and authority. For the case of transition management,
he writes that transition management “has become a phenomenon that can
be referred to, something on which there is a literature. Conceptual and em-
pirical investigations can be referenced; several review articles can be cited”
(Voß 2014, 333, my emphasis).

Lane (2012) similarly shows in his analysis of an early US emissions
trading market that the discursive construction of policy blueprints occurs in
the expert literature. To study how the efficiency of emissions trading and its
superiority over alternative forms of control have been produced “as natural
facts” (584) and how these facts have been “secured through the translation
of specific regulatory forms into seemingly universal economic narratives,
and in this way stabilised and made portable” (584). Lane has focused
on “the development of economic texts and their influence in constructing
market efficiency” (589). This allowed him to reconstruct the discursive
construction of emissions trading as a series of authoritative translations in

5More recently, Voß, Mann, and I have elaborated further how transnational design
communities—or instrument constituencies, as we call them—become political actors in
their own right, supplying generic policy blueprints and pushing for their implementation
(Mann and Simons 2014; Voß and Simons 2014; Simons and Voß 2015).
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these texts. His analysis is limited to the period between 1970s and 1980s,
but it shows that the ‘efficiency’ of emissions trading at that time was not a
fact in itself, which merely had to be ‘uncovered’ through sound evaluation.
Rather, efficiency was discursively constructed as a fact through strategic
employment of textual resources in the expert literature.

These recent advances of an emerging sociology of policy instrumenta-
tion open up new avenues for research. Most importantly, they demonstrate
that there is value in ‘following the instruments,’ in shifting focus from pol-
icy choice and implementation to the production and circulation of policy
blueprints. Besides asking how policymakers’ beliefs and interests determine
instrument choice, one should also ask how blueprints gain legitimacy and
authority of their own through theorization, which may lead to a situation
where it becomes increasingly difficult for policymakers to argue why not
work with a model that is widely regarded to represent the ‘state-of-the-
art’ in policymaking. Another important insight is that the theorization
of policy blueprints occurs in transnational expert discourses mediated in
documents. This shifts attention away from traditional policy actors and
contexts to a transnational sphere of expert policy knowledge. My own re-
search directly builds on these insights and analyzes this sphere. It traces
the coming into being and discursive stabilization of emissions trading as
a working and superior policy instrument over several decades and shows
how this process was mediated in an unfolding network of interlinked expert
documents. In contrast to the studies discussed here, I explicitly focus on
intertextual discursive dynamics, which I analyze using a mixed methods
approach, combining qualitative discourse analysis with quantitative scien-
tometric tools.

2.4 Performativity

A final strand of literature to be briefly discussed in this chapter looks at pol-
icy instrumentation as a socio-material interplay between policy blueprints
and their implementation. While this perspective overlaps with the one dis-
cussed in the previous section, its focus is less on policy theorization as a
discursive process than on the material enactment of policy instruments in
the real world. Policy instrumentation is analyzed as a case of ‘performa-
tivity,’ a situation where scientific accounts of the world tend to fit the real
world not because they are true in themselves but because they are ‘made
true’ in a web of interlocking socio-material practices.

While the roots of this perspective are broader (e.g. Hacking 1983; La-
tour 1987; Pickering 1995), performativity studies have recently attracted
attention in the field of economic sociology, discussing the question how eco-
nomic theory stands in relation to economic practice. Callon, MacKenzie,
and others (Callon 1998b; Callon and Muniesa 2005; MacKenzie and Millo
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2003; MacKenzie 2006; MacKenzie et al. 2007) have developed the notion
of economic performativity as an alternative to the notion of ‘virtualism’
put forward by Miller and colleagues (Carrier and Miller 1998; Miller 2002).
Whereas virtualists hold that economic theory constructs a ‘virtual reality’
since real-world economic practice is radically different from its depiction
in economic models, performativity scholars argue that economic practice
does resemble its depiction in economic models, however, not because these
models are true in themselves, but because they are ‘made true’ in social
interaction. The core idea behind the performativity thesis is that economic
theory, broadly understood, ‘performs’ (shapes, frames, structures, formats)
economic practice. As Callon (1998a, 22, original emphasis) writes:

[Y]es, homo economicus does exist, but it is not an a-historical reality;
he does not describe the hidden nature of the human being. He is the
result of a process of configuration [. . . and] we should not forget the
essential contribution of economics in the performing of the economy.

This performativity perspective has first been applied to policy instru-
mentation in the context of studying environmental markets (Callon 2009;
Holm 2007; MacKenzie 2009b,a). According to MacKenzie (2009b, 139),

markets in emissions permits are a creation of economics. They are a
quintessential example of a strong form of the kind of process [. . . ] in
which economics has done something: its role has not been to anal-
yse an already-existing market, but to help bring a new market into
existence.

Environmental economists, so the claim, have not only theorized environ-
mental markets, they have actively engaged in setting up environmental mar-
ket experiments as sites where theoretical market models become enacted
‘in the wild.’ Callon (2009, 537) argues that successful market development
requires the formation of networks of experimentation, which organize con-
tinuous feedback between in vitro and in vivo forms of market experiments
by “allow[ing] for the joint and coordinated advancement of knowledge and
theoretical models on markets, on the one hand, and of market material and
institutional devices, on the other.” In his view, “[c]arbon markets are an in-
teresting example of what these networks of experimentation with markets
could be” (537). While Callon acknowledges that carbon markets would
have been “literally unthinkable” without economic theory, he emphasizes
that “the dissemination of models and their enforcement in concrete mar-
kets requires appropriate logistics” and that “[t]his is where networks of
experimentation come in” (538).

Recently, Voß (2014) has adopted this performativity perspective as well,
arguing that policy instruments take shape in a process he calls ‘realizing.’
The latter is marked by the intertwined relationship between articulating
and enacting policy blueprints. “[T]he work of policy studies is constitutively
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entangled with the work of policy making and vice versa” (317), he argues.
Policy scholars who develop and refine blueprints do not stand outside the
policy process, as he points out, they are policy actors in their own right.
Ironically, this is largely by ‘de-politicizing’ politics:

The scientific configuration of governance models invokes epistemic au-
thority with regard to necessities and possibilities of governing in order
to make proposed orders publicly accepted. The value and power impli-
cations of particular reductions of the model are concealed. The order
composed in the laboratory is immunized against political critique:
knowledge claims are not debatable in terms of worldviews, values,
and opinion. They need to be challenged as facts and this excludes the
possibility for contestation by lay people; it requires engagement in
expert discourse and leaves out democracy [. . . ] Epistemic authority
thus displaces politics. (334f)

Realization as a particular ‘mode of governance’ then concerns the co-
production of epistemic and political authority in ongoing attempts of re-
alizing policy models in practice. I interpret this claim as an extension of
Voß’s (2007a) older discussion of a division of labor between policy designers
and policy makers (see the previous section). Policy scholars provide pol-
icy models and furnish them with epistemic authority policymakers need to
signal that what they do is good governance. But in order to become real-
ized, policy models need political authority as well. “Epistemic and political
authority develops in a mutually supportive process” (319), Voß contends.
Picking up on Callon’s work, he highlights the role of real-world policy ex-
periments for realizing policy blueprints. Such experiments “play a key role
in the production of policy knowledge and in the reconfiguration of social
order. They produce evidence and configure power relations” (319).

The performativity perspective clearly adds to our understanding of how
policy instruments take shape by focusing on the interaction between policy
blueprints and their realization in real-world experiments. However, while
this view tries to be as holistic as possible by studying all relevant socio-
material practices involved in making and realizing policy blueprints, I sense
two problematic tendencies. The first is a tendency to reproduce an overly
emphatic appraisal of real-world experimentation and, linked to this, the af-
firmation of rational policy learning. This is most evident in Callon (2009),
who raises hopes that real-world experimentation can propel ‘learning dy-
namics’ that lead to more ‘civilized’ (environmental) markets. The problem,
of course, is how to guarantee that actual learning takes place, that different
perspectives really are taken into account, and that real-world experimen-
tation does not become an empty rhetoric to be exploited as a smokescreen
for realizing a new generation of technocratic policy projects. Voß (2014,
334) notes, however, that performativity scholars should study “the design,
installation, and evaluation of experiments in governance as a particular
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type of politics rather than a neutral, objective process of learning” (cf. Voß
2007b).

The second problematic tendency I see in the performativity studies lit-
erature is an overemphasis of socio-material practices at the expense of un-
derstanding the role of discursive construction. A result of internal boundary
work (Gieryn 1983) against Foucauldian discourse analysis, performativity
scholars emphasize over and over again that their understanding of real-
ity making “goes beyond symbolic interaction and performance” because
it includes a focus on “material-semiotic engineering” and “practical work
beyond communication and interpretation” (Voß 2014, 320). But, first of
all, it is hard to imagine what practical work beyond communication and
interpretation should really be. Almost per definition, ‘work’ and ‘practice’
refer to doing something with a particular function in mind, thus necessar-
ily involving interpretation (Searle 1996). And to the extent that any work
or practice is oriented toward the doings of others—which certainly applies
to the sort of work/practices performativity scholars study: tinkering with
objects in the laboratory, the installation of measuring devices and tech-
nical infrastructures, etc.—it becomes ‘socially/symbolically interactive,’ in
the Weberian sense (taken up also by Symbolic Interactionism). Maybe
what performativity scholars really want to emphasize is that material work
counts as well, not just talking. And this is true of course. But foucauldian
discourse analysis and the sociology of knowledge tradition has long ac-
knowledged this, so this is not a particular insight of performativity studies.
Finally, the obsession with (non-interpretative/ non-interactive) ‘practical
work’ bares the risk of neglecting the role of representation and communica-
tion, which itself being a concrete material practice shapes how we perceive
and (inter)act in the world (see the next chapter).

This confusion about the status of interpretation and symbolic inter-
action in the performativity school affects the latter’s position on policy
instruments as a result of realization. Especially, policy blueprints have an
ambiguous status in the performativity literature. On the one hand, they
are treated as mere representations that need to be enacted in the real-world
in order to become relevant. On the other hand, however, performativity
scholars have emphasized in opposition to the virtualist school that mod-
els have a force of their own. As Holm (2007, 237, my emphasis) argues
for the case of individual transferable quotas (ITQs), an economic policy
instrument to manage the fisheries:

Unfortunately, at least for those who think that ITQs are bad, they
slip into with much greater ease and consequence than the virtualist
imagines. That is because they work. Even though they may not per-
form with the cool elegance portrayed by the economists, they still
have tremendous reorganizing effects in the real world.

This immediately raises the question, what it is that gives such force to a
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policy model, especially since performativity scholars rule out from the start
that models are forceful because they are true depictions of the world. In
my opinion, Voß (2014, 322) provides the most satisfying answer:

The model provides a platform, an informal constitution for heteroge-
neous and distributed activities and a prospective structure which is
to be fleshed out, stabilized, and filled in with agency.

In other words, the model is a discursive entity, a story about a successful
past and a promising the future that invites actors to join in the process
of realizing this model ‘in the wild.’ As such, a policy model is enacted
and contained in material practices of communication, most importantly
in the publication and circulation of evidence-based expert literature. It is
the latter that discursively constructs a policy instrument as legitimate and
authoritative in what we called ‘theorization’ above. Arguably, the more
one is interested in how generic blueprints come to orient policymaking
around the world rather than in studying the development of particular
implementation contexts, the more important such discursive practices of
representation become. After all, what matters is not so much whether or
not a particular policy experiment is actually successful, but rather whether
it can be discursively constructed as being successful, as being in line with
the theory that it tries to confirm (see my discussion of this point in sections
9.3 and 9.6).

2.5 Conclusion

While the bulk of literature on policy instruments in general and emis-
sions trading in particular is instrumentalist and adheres to the paradigm
of evidence-based policy making, constructivist policy scholars have begun
to investigate the social construction of policy instruments. This has led to
different foci, on the role of ideas in instrument choice as well as on expert
theorization and the effects and performativity of instruments. A key insight
is that policy instruments are neither neutral nor passive devices at the dis-
posal of policy makers, but are instead actively promoted by an interested
constituency as superior policy blueprints. This has given rise to the notion
of (policy) solutions in search of (policy) problems, as assumed inter alia by
Kingdon-like multiple-stream models.

Another important and related insight is that expert theorization under-
lies this process and renders policy blueprints legitimate and authoritative.
Policymakers may feel inclined to follow the ‘state-of-the-art’ of policymak-
ing and therefore make use of such blueprints when designing policies in
their jurisdictions. A number of constructivist instrument scholars have
identified the instrumentalist literature as the key site for theorization and
thus a major source of the legitimacy and authority of policy blueprints.
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Unfortunately, however, empirical studies on the discursive construction of
policy blueprints through theorization in the instrumentalist literature are
rare.

My own project contributes to closing this gap by analyzing the dis-
cursive construction of emissions trading as a ‘working’ policy instrument
in the expert literature. In other words, I investigate the setting up of an
‘evidence-base’ for emissions trading, one that materializes in a network of
interrelated expert documents.



3

Policy, discourse, and
documents

Documents create a paper reality we call proof.
– Mason Cooley

This chapter introduces the sociology of knowledge approach to discourse
(SKAD) as the general theoretical framework on which this study builds. I
enrich this framework in two ways. On the one hand, I introduce the notion
of governmentality as a means to focus more specifically on discourses that
produce legitimate and authoritative knowledge on how to govern. On the
other hand, I discuss insights from the social studies of documents literature
to argue that and how one should study the discursive construction of policy
instruments in unfolding document discourses. This discussion suggests that
the status of the emissions trading blueprint is an aggregate network effect
of interlinked expert documents, an emergent discursive property resulting
from the interplay of different documentary utterances. At various points in
this chapter I formulate additional, theoretically informed research questions
that will guide my empirical analysis in later chapters and to which I will
return in the conclusion.

3.1 The discursive construction of reality

A key merit of two decades of discourse analysis in the field of environmental
policy has been to illuminate the central role of language in (environmen-
tal) politics and to reveal the embeddedness of language in practice (e.g.
Feindt and Oels 2005; Hajer and Versteeg 2005; Keller 2007). Research in
this area has shown inter alia that environmental problems and solutions
are not self evident but the result of discursive construction, that expert
knowledge plays a central role in defining environmental problems and so-
lutions, and that the processes of defining problems and solutions must be
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understood as power struggles, in which different accounts on how the world
is, should, or could be compete for influence and domination. In line with
this literature, I conceptualize the status of emissions trading as a functional
policy instrument as a result of discursive construction—a discursive reality
for short.

As Freeman (2012, 13, my emphasis) notes, any policy is a discursive
reality:

Let us begin by thinking of policy as the shared understanding of a
problem, of what is to be done in response to it, how, by whom, and to
what effect—something like a collective script. It may be formally ex-
pressed in writing or implicitly understood; what matters is this sense
of shared sense. It is important to recognize that this may not entail
agreement: knowing what policy is means knowing what everybody
else knows it to be. So policy exists, but it has no being, no essence;
it exists only in the extent to which it is called up in the words and
actions of those concerned with it.

To further conceptualize emissions trading as a discursive reality along these
lines, I make use of SKAD, which has been developed since the mid 1990s by
Keller (2012a,b, 2011b, 2007) and others (Schünemann 2014; Wundrak 2010;
Zimmermann 2009). This approach, which combines elements from two ma-
jor traditions in constructivist sociological thought, provides a conceptual
and methodological framework for studying the discursive construction of
reality. SKAD is a ‘translation’ (Keller 2007, 13) between the German soci-
ology of knowledge and Foucauldian discourse analysis. As such, it is neither
the sum of both traditions, nor is it the subordination of one tradition under
the other. Rather, it constitutes

a research programme embedded in the sociology of knowledge tradi-
tion in order to examine the discursive construction of symbolic orders
which occurs in the form of conflicting social knowledge relationships
and competing politics of knowledge. (Keller 2011b, 48)

As revealed in this quote, SKAD gives primacy to the sociology of knowledge
tradition over Foucauldian discourse analysis. This is because the former has
gone a long way in studying the relationship between actors, who (inter)act
in the social world on the basis of their interpretation of this world, and the
institutional structures, which emerge from such interactions while shaping
them in turn. In contrast to Foucauldian discourse analysis, which is also
concerned with processes of institutionalization, the sociology of knowledge
has put a stronger emphasis on phenomenological consciousness and the
role of individual actors as both producers and products of institutional
knowledge orders. This emphasis is summed up in the famous quote by
Berger and Luckmann (1967, 79, original emphasis):
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Society is a human product. Society is an objective reality. Man is a
social product.

However, as Keller (2007) criticizes, the sociology of knowledge tradition
has two major shortcomings. First, it is clearly biased toward the analysis of
‘everyday’ or ‘ordinary’ knowledge and interaction, the focus being on how
“the man in the street” (Berger and Luckmann 1967, 13) produces, acquires,
and uses knowledge. Berger and Luckmann explicitly warned against “ex-
aggerat[ing] the importance of theoretical thought in society and history,”
arguing that “common sense ‘knowledge’ rather than ‘ideas’ must be the
central focus for the sociology of knowledge” (27).1 A second and related
shortcoming of the sociology of knowledge tradition, according to Keller, is
its empirical focus on studying how (ordinary) people acquire and rework
knowledge in micro interaction, rather than on the ways in which knowl-
edge stocks institutionalize and take on a life of their own. Whereas Berger
and Luckmann provided a framework that can account for such institution-
alization processes, especially the empirical literature that has followed in
their tradition has tended to neglect this issue. It is mainly to correct for
these two shortcomings that SKAD turns to Foucauldian discourse analy-
sis. From the latter, it adopts a focus on discourses as historically situated
practices of knowledge making and institutionalization. Following Foucault,
SKAD defines discourses as “regulated, structured practices of sign usage”
(Keller 2011b, 51), which constitute what counts as real and which should
therefore be analyzed as power struggles around the legitimate definition of
phenomena.2

3.1.1 Actors and utterances

Mobilizing and integrating this Foucauldian notion of discourse “to explore
in more detail the processes of institutionalization and transformation of

1Note, however, that despite their overall focus on everyday knowledge, Berger and
Luckmann (1967) did, at least in passing, commented on the importance of expert knowl-
edge in their book. They argued not only that theories and expert knowledge help to
legitimize social order, but also that any expert community or scientific discipline may
develop a “life of its own” and “set up its own institutional processes over against the insti-
tutions that the ‘science’ was originally meant to legitimate” (113). They even mentioned
the possibility that sometimes “social institutions are changed in order to bring them into
conformity with already existing theories, that is, to make them more ‘legitimate”’ (145),
a claim that has interesting parallels to contemporary discussions on scientific ‘perfor-
mativity’ (Callon 1998b; MacKenzie 2006; MacKenzie et al. 2007; MacKenzie and Millo
2003).

2As Clarke (2005, 150, original emphasis) notes,

In essence, a discourse claims to properly and adequately describe how
X is (or should be) in the world, and a strong discourse analysis would
deconstruct and analyze both the descriptions and the claims.
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symbolic orderings neglected in the Berger and Luckmann tradition” (Keller
2011b, 48) arguably constitutes Keller’s main theoretical achievement. In fo-
cusing on “the discursive construction of ‘objective reality”’ (46), SKAD at-
tempts to account for the role of discourses without adhering to Foucualdian-
type structuralism and the implied ‘de-centering’ of the subject. Reinter-
preting Berger and Luckmann’s dialectic approach outlined above, Keller
invites us to

consider the processing of discourses through society as a dialectical
interplay between actors producing statements, and the pre-given as
well as emerging structurations and sociohistorical means they have to
draw upon. (52)

Instead of ‘de-centering’ the subject, as was Foucault’s aim, Keller moves
the subject back into the center of analysis, linking it to the phenomenolog-
ical concepts of actors and agency in the sociology of knowledge tradition.
By conceiving of social actors as mediators between individual utterances
and discourses and by distinguishing between social actors, who “initially
‘exist’ independent of, or outside of, discourses, and their ‘discourse specific
configuration”’ (54), SKAD gives sense to the idea that actors are both pro-
ducers and products of discourses, without ever being fully determined by
them. While actors are of course enabled and constrained by the discourses
that always already surround them, they partake in the reproduction and
transformation of these discourse in an active manner. As Keller reminds
us, discourses are

actualized [. . . ] through a (more or less) creative and performative
achievement on the part of the social actors who draw on resources
and use, interpret, and (co-)produce them for their practical needs,
strategies, tactics and contexts in order to carry out their moves. (54)

Given their interpretative autonomy, social actors may or may not take
on actor roles offered to them in discourses. In slight deviation from Keller,
I will treat speaker positions, defined as “positions of legitimate speech acts
within discourses” (55), as special instances of subject positions, which con-
stitute identity offerings or “patterns of subjectivation” (55).3 I see that it
makes sense to reserve a special term to denote speaker positions, but at the
same time I think that they should be analyzed as (special types of) identity
offerings produced in discourses.

With regards to discursive content, SKAD distinguishes between utter-
ances and statements. Whereas the former denote “the concrete, in each
case individual, singular, and unrepeatable discursive event,” the latter de-
note “the core of that which is typical and can be identified as such in an
utterance” (53). This means that while every utterance is necessarily unique,

3Keller treats speaker positions and subject positions as two distinct categories.
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different utterances can reproduce the same statement. Taken together, the
statements belonging to a discourse express the latter’s interpretative reper-
toire, by which the discourse tends to achieve its symbolic structuring of the
world Keller (2012b, 2011b). A discourse and its statements are thus mu-
tually constitutive of each other: “There is no discourse without statement
events; without discourses, statement events could not be understood, typi-
fied and interpreted, and therefore could not constitute a collective reality”
(Keller 2011b, 53).

Building on the idea that a discourse constructs the objects and subjects
of which it speaks and that a discourse can also reflect itself by speaking
about the objects or subjects involved in the reproduction of itself as a dis-
course, I propose amending SKAD’s conceptual repertoire by introducing a
distinction between what I want to call first-order and second-order state-
ments. First-order statements address what a discourse ‘is about’ in the
narrow sense. In the emissions trading case, I expect to find statements
on what emissions trading is, how it works, how it performs, and the like.
Second-order statements, in contrast, address the re-production and legiti-
mation of the discourse itself. Thus I expect to find statements about the
status of utterances and speakers in the emissions trading discourse. Who
is allowed to specify what emissions trading is or how it performs? What
counts as a legitimate evaluation study? How can one talk about the relation
between emissions trading as a policy blueprint and implemented market?
The distinction between first- and second-order statements is mainly ana-
lytical, though, since both types of statements can be reproduced in a single
utterance or sentence. Moreover, especially second-order statements can be
performed rather latently. For example, the fact that a particular speaker
reproduces a particular first-order statement, e.g. about the functioning of a
particular emission market, can also work to underline that speaker’s legit-
imacy and authority as an evaluator of emission markets. Legitimacy and
authority then are normally the result of a combination of what is said with
how it is said and who says it (see also section 3.5.2). In this regard, first-
and second-order statements are deeply intertwined.

In order to trace the development of the emissions trading discourse and
its interpretative repertoire, I further propose mobilizing the notion of trans-
lation, which I loosely borrow from actor-network theory (ANT). I define
translation, in the context of SKAD, as a new recombination of discursive
concepts on the level of statements, which in most cases constitutes a re-
definition of the concepts newly linked to each other. To give an example,
assume that ‘pollution’ and ‘economic issue’ both constitute more or less
well defined, but as yet largely unrelated concepts in a discursive space. A
translation would occur if speakers now began to refer to pollution as an
economic issue, thereby transforming the meaning of both pollution and
economic issues.

Let me, at the end of this section, formulate a first set of additional,
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theoretically informed research questions:

Q-T-1: What sort of utterances constitute the expert emissions trading
discourse?
Q-T-2: How do first- and second-order statements and translations
emerge and how do they reproduce or transform the expert discourse
on emissions trading?

3.1.2 Dispositifs

To account for the structuring effect of discourses, SKAD mobilizes a second
key concept from Foucauldian discourse analysis—that of the apparatus or
dispositif. As mentioned above, discourse analysis emphasizes the embed-
dedness of language in practice. One of Foucault’s main achievements was
to treat discourses as “as practices that systematically form the objects of
which they speak” (Foucault 2002, 54) rather than as free floating ideas
or linguistic symbols. The notion of dispositif takes this insight one step
further in that it acknowledges the embeddedness of discursive practices in
a wider socio-material setting. (Foucault 1980a, 194) originally introduced
the term to denote

heterogeneous ensembles consisting of discourses, institutions, archi-
tectural forms, regulatory decisions, laws, administrative measures, sci-
entific statements, philosophical, moral and philanthropic propositions—
in short, the said as much as the unsaid.

He also assumed that a dispositif has a “dominant strategic function” be-
cause it responds to “an urgent need” (194). A dispositif “is a matter of a
certain manipulation of relations of forces” (196), he argued while acknowl-
edging, in passing, that dispositifs can have both “intentional and unin-
tentional” (195) effects. Accordingly, Keller (2011b, 56) defines the term
dispositif in SKAD as

an infrastructure established by social actors or collectivities in order
to solve a particular ‘situation with its inherent problems of action.’

In my opinion, this definition, which is close to Foucault’s original defini-
tion, carries too much of a rationalist weight. It could suggest that dispositifs
were purposefully designed and constructed, whereas one should never for-
get that dispositifs, just like discourses, typically are emergent phenomena
in the sense of never being completely controllable or predictable from the
view of any particular actor or group of actors (compare my discussion in
section 3.5.3). I therefore propose a broader definition of dispositif as the
socio-material infrastructure that underlies a discourse and brings the lat-
ter into effect. Dispositifs are heterogeneous arrangements, which consist of
both social and material, discursive and non-discursive elements. Language,
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rules, practices, tools, architecture, plants, animals, even whole landscapes
can all become elements of a dispositif. As Keller notes,

Dispositifs are the real means for the realization of the external ‘power-
effects’ of a discourse, that is the changes it introduces or elicits in the
addressed situations and fields of action, be they intentional or non-
intended. Dispositifs mediate between discourses and fields of practice.
(56, original emphasis)

Two aspects of dispositifs can be distinguished: infrastructures for dis-
course reproduction and infrastructures that become implemented as a result
of discourse reproduction. The former contain the socio-material means to
reproduce a discourse, including various discursive practices as collectively
typified communication patterns, the “rules of [discourse] formation” (55).
Dispositifs as infrastructures emerging out of a discourse contain discourse-
generated model practices, “exemplary patterns (or templates) for actions
which are constituted in discourses for their addressees [whose] ‘realization’
[. . . ] has to be considered in its own right” (55) to laws, technological infras-
tructures, and architecture. Drawing from his own empirical work, Keller
(56) explains the difference between these two aspects of dispositifs in the
following way:

Consider the issue arena of ‘household waste:’ [. . . ] with reference to
the discourse (re)-production level, the discursive interventions of the
various management, spokespersons, and press committees and also the
research centres who diffuse and legitimize a specific construction of
waste issues through their statements, brochures and so on, should be
mentioned. With regard to implementation one could include among
these, for example, the legal regulation of responsibilities, formalized
proceedings, specific objects, technologies, sanctions, courses of stud-
ies, personal and other phenomena. For instance, waste separation
systems are part of the dispositif and effects of discourses on waste.
This includes the corresponding legal regulations, the waste removal
company’s staff and, finally, also the waste separation and waste clean-
ing practices to which people submit (or refuse).

The integration of the dispositif concept in SKAD helps to explain in-
stitutionalization in novel ways because it sheds light on the socio-material
dimensions of this process, which have been neglected in the sociology of
knowledge tradition. While SKAD, with its focus on actors as both produc-
ers and products of discourses/dispositifs, is a general sociological frame-
work, it is specifically well suited for the analysis of political processes,
not least because this has traditionally been a key interest of Foucauldian
discourse analysis. Keller (2009, 2000) has himself used SKAD to analyze
political processes in the context of his studies on household waste. The next
section first highlights five features already included in SKAD that afford
such analyses and then introduces governmentality as a theoretical ‘add on’
to sharpen SKAD’s focus on political processes.
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3.2 Governmentalities

By highlighting discourses and the institutionalization of knowledge or-
ders, SKAD is from the outset concerned with processes that are at the
heart of policymaking. Public policies emerge from discourses processing
within and influencing major societal institutional settings such as govern-
ment and administration, industry and business, social movements and the
non-governmental sector, or the mass media. SKAD allows studying the
discursive construction of policy problems and solutions by attending to the
discursive practices of heterogeneous social actors embedded in such set-
tings and the way in which these practices link up with other elements in
dispositifs.

SKAD further emphasizes the political implications of discourses by at-
tending to the intimate link between knowledge and power. To the extent
that discourses give meaning to the phenomena that constitute social worlds
and enable and constrain as well as include and exclude social actors, dis-
courses can have significant material effects on the lives and wellbeing of
people. Among other things, discourses play an important role in distribut-
ing wealth and power in a society. Again, the notion of dispositifs is helpful
here, because it stresses the link between important social inequalities and
the socio-material infrastructures that help to sustain them.

A third feature of SKAD that affords political analysis is the acknowledg-
ment that contemporary societies have shifted from traditional and slowly-
changing forms of knowledge to the ever-accelerated production and circu-
lation of professional ‘expert’ knowledge. Needless to mention again that
expertise has also become a central aspect of contemporary policymaking,
especially in the environmental area. As authors like Weingart (1999, 1997)
or Jasanoff (2004, 1990) have shown, science and politics have become in-
creasingly intertwined and co-constituted. SKAD, as Keller emphasizes, is
“interested in the social production, circulation and transformation of knowl-
edge, that is in social relations and politics of knowledge in the so-called
‘knowledge societies”’ (43). Using SKAD, one can, for example, study the
relationship between science and politics as a process of mutual interpene-
tration and co-construction of public and expert discourses.

Fourth, with its concept of interpretative agency, SKAD looks at political
actors as active agents who strategically try to shape what (Foucault 2009,
2001) calls the ‘conduct of conduct.’ But SKAD’s way of conceptualizing
actors, namely as both producers and products of discourses, goes beyond
rationalist notions of political agency used in the policy studies literature.
Even the so-called ‘ideational’ theories—such as the ‘advocacy coalition’
(Sabatier and Jenkins-Smith 1993) or ‘epistemic community’ (Haas 1992)
approaches—while stressing the importance of belief systems and learning,
tend to underestimate the discursive constitution and embeddedness of polit-
ical actors. Hajer’s (1993) concept of discourse coalitions, which Keller also
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adopts for SKAD, provides a much better alternative to account for political
coalition building. The advantage of this concept over advocacy coalitions
or epistemic communities, besides its commitment to the discursive embed-
dedness of actors, is its relative openness. In contrast to the other concepts,
discourse coalitions—originally defined by Hajer as “the ensemble of a set
of story lines, the actors that utter these story lines, and the practices that
conform to these story lines, all organized around a discourse” (47)—do not
require (but allow for) ‘mutual understanding’ or ‘shared interest’ among
assembled actors.

Fifth, SKAD maintains a crucial level of ‘neutrality’ or ‘symmetry’ in an-
alyzing political processes. In contrast to ‘critical’ discourse analysis (Jäger
2012; Fairclough 1989; Wodak 1989) and the ‘Essex School’ of discourse
analysis (Glynos and Howarth 2007; Laclau and Mouffe 1985; Mouffe 2005;
Stavrakakis 1999), SKAD does not follow a “hermeneutics of suspicion”
(Keller 2011b, 60), which would imply, for example, “that the researcher
knows and unmasks the ideological and strategic use of language by ‘those
in power’ in order to ‘manipulate the people”’ (48). Political processes such
as the construction or deconstruction of certain issues and problems or the
integration or disintegration of actor coalitions can thus be analyzed sym-
metrically in SKAD, without ‘taking sides’ that is.

I suggest that while already these five features make SKAD a suitable
framework for the analysis of political processes, SKAD can further bene-
fit from the adoption of another key Foucauldian concept: governmentality.
This concept was first introduced by Foucault in his ‘governmentality lec-
tures’ at the College de France between 1977 and 1979; but arguably it was
the contributors to the newer so-called ‘governmentality studies’ literature
who gave this concept a more precise meaning (Burchell et al. 1991; Dean
2010; Larner and Walters 2004a; Lemke 2002; Miller and Rose 2008, 1990;
Rose and Miller 1992). As I try to show in the remainder of this section,
SKAD can benefit from adopting this concept as means to sharpen its focus
on the analysis of political processes. In comparison to the integration of
other Foucauldian concepts into SKAD, governmentality also requires much
less tinkering since it is already much closer to the sociology of knowledge
tradition.

According to Dean (2010), one should differentiate between two basic
meanings of the term governmentality. First, governmentality can be used
as as analytical and empirically open concept that “deals with how we think
about governing, with the different rationalities or, as it has been some-
times phrased, ‘mentalities of government”’ (24). While rationality, in this
regard, means “any way of reasoning, or way of thinking about, calculat-
ing and responding to a problem, which is more or less systematic, and
which may draw upon formal bodies of knowledge or expertise,” the no-
tion of mentalities—which Dean favors—refers to the idea “that thinking is
a collective activity” and may include a-rational elements as well, such as
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“imagery and mythology with a strong emotional resonance” (24).
The second version of governmentality refers to the emergence of “a dis-

tinctly new form of thinking about and exercising power in certain societies”
(28), which emphasizes economic rationalities, and targets the population
mainly through using apparatuses of ‘security.’ Both meanings can be found
in Foucault’s original lectures and they have both been explored by gov-
ernmentality scholars, who have investigated governmentalities inter alia
in relation to ‘governing at a distance’ (Miller and Rose 2008, 1990; Rose
and Miller 1992), ‘poverty’ (Dean 1991), ‘unemployment’ (Walters 1994),
‘colonialism’ (Scott 1995), ‘crime’ (Garland 1997), ‘neo-liberalism’ (Larner
2000), issues of ‘globalization’ (Larner and Walters 2004b,a), and ‘climate
change’ (Oels 2005). However, since Foucault was interested in governmen-
tality mainly as a historical concept, a number of authors tend to prefer
the second meaning of the term. This is just to emphasize that my (and
Dean’s) usage of governmentality as an analytical and empirically open con-
cept differs from the way the term is used in many other governmentality
studies.

I propose that especially the former, more encompassing, notion of the
term—governmentality as mentalities of government—should be integrated
into SKAD, where it can be defined as discourses about how to govern.
Understood in this way, governmentality provides a conceptual frame for
analyzing those aspects of discourses and dispositifs working to sustain var-
ious forms of government. Following Foucault (2001, 341), ‘to govern’ can
be understood as the ability “to structure the possible field of action of
others.” While governmentality can apply to the government of all sorts
of things—Dean (2010, 18) mentions “economies, populations, industries,
souls, domestic architecture, bathrooms, exhaust emissions, etc.”—it defi-
nitely applies to the area of public policy, which interests me here, and which
also was Foucault’s main interest in his governmentality lectures (Burchell
et al. 1991). Governmentality emphasizes the role of knowledge in public
policy and its link to power. Policymaking (and -taking!) is seen to be
enabled and constrained by discourses/dispositifs.

In contrast to Foucault’s older work on discourses and the archaeology of
knowledge, the notion of governmentality is already much closer to the soci-
ology of knowledge tradition, because it stresses the role of the active subject
in reproducing and transforming relations of power (Fox 1998; Lemke 2002;
Lukes 2005; Morison 2000). Whereas Foucault had positioned himself as
an anti-phenomenologist in his ‘archaeology’ and ‘genealogy’ phases, argu-
ing that discourse analysis “should [. . . ] be subject, not to a theory of the
knowing subject, but rather to a theory of discursive practice” (Foucault
1994, xiv), in his later ‘governmentality’ phase he emphasized the relative
autonomy and freedom of the individual subject, as showing in both the
acceptance and resistance of discursive power. Arguably, this move brought
Foucault’s work on governmentality much closer to “a phenomenological ac-
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count” (Fox 1998, 426), which “displays a continuation and correction of his
older work” (Lemke 2002).4 That governmentality can be understood as a
phenomenological concept is also emphasized by Dean (2010, 21f):

while government gives shape to freedom, it is not constitutive of free-
dom. The governed are free in that they are actors, i.e. it is possible for
them to act and to think in a variety of ways, and sometimes in ways
not foreseen by authorities. Government presupposes the existence of
subjects who are free in the primary sense of living and thinking beings
endowed with bodily and mental capacities.

The phenomenological underpinnings of the governmentality concept
make it relatively easy to integrate the latter into SKAD. However, gov-
ernmentality must be related (and adjusted to fit) to the other theoretical
notions used in SKAD. As mentioned above, governmentality captures those
aspects of discourses and dispositifs that are oriented towards governing cer-
tain areas of social reality. As such, governmentalities include discursive
practices as well as model practices aimed at enabling or constraining the
agency of others. By the same token, governmentalities produce specific
speaker and other subject positions, which conform to such practices. As
with discourses/dispositifs in general (Keller 2012a), the boundaries of gov-
ernmentalities should always be determined both empirically and theoreti-
cally. Depending on one’s research perspective and method of investigation,
one may not only find different competing or overlapping governmentalities
in a given area, but one may also identify hierarchies of nested governmen-
talities cross-cutting particular areas of concern.

In the context of my project, the notion of governmentality can be em-
ployed to re-construct key features of policy instruments, which are discussed
in the policy instrument literature (see the previous chapter). Recall that
according to Lascoumes and Le Gales (2007, 11), “every public policy instru-
ment constitutes a condensed and finalized form of knowledge about social
control and ways of exercising it.” Linking this to the insight that policy
instruments appear as both ‘models’ and ‘implemented practice’ (Salamon
2002; Simons et al. 2014; Voß 2007a), we can say that policy instruments are
part of a broader governmentality of policymaking through instruments or
what I called the toolbox approach to government. By this I refer to ways
of policymaking that operate through the circulation of authoritative and
generic policy blueprints, which come to orient policymaking ‘on the ground
from above.’ The distinction between policy instruments as blueprints and

4Others have claimed, however, that Foucault’s move toward governmentality and
the self-constituted subject must not be understood in ontological terms but as yet an-
other socio-historical contingency Foucault elaborated on (e.g. Poster 1989). According
to Strozier (2002, 72), Foucault’s general point is to show that “[o]ntological claims are
always historically grounded;” and Strozier argues that this is also true for Foucault’s
treatment of the self-reflexive subject.



40

as implemented policies can further be mapped on the two aspects of the
dispositif of this governmentality. Whereas the discursive practices that
produce, refine, and circulate policy blueprints are part of an infrastruc-
ture of discourse reproduction, the enactment of the government practices
contained in a blueprint (‘model practices’) in a real world setting, and ev-
erything that comes with it, form an infrastructure of implementation. Note,
however, that the distinction between blueprint and implementation still is,
first of all, a discursive one, meaning that whether or not a concrete policy
action counts as implementation of a certain blueprint is to be established
in discursive practices that we might call mediation of the theory practice
distinction (this point will become much clearer later). This translates into
another theoretically informed research question:

Q-T-3: How is the distinction between emissions trading as a policy
blueprint and as implemented policy discursively mediated?

The toolbox governmentality is not quite the same, but also not unre-
lated to what Miller and Rose (2008) have termed ‘governing at a distance.’
This refers to a mode of government “not through the direct imposition of a
form of conduct by force, but through a delicate affiliation of a loose assem-
blage of agents and agencies into a functioning network” (34). Governing at
a distance, according to Miller and Rose, is thus an “‘indirect’ mechanisms
for aligning economic, social and personal conduct with socio-political ob-
jectives” (26). In contrast to what I call the toolbox governmentality, Miller
and Rose’s concept is not specifically targeted at capturing policymaking
through instruments. However, to the extent that policy blueprints achieve
compliance (become implemented) not through ‘direct’ force, but through
‘indirect’ mechanisms of discursive enrollment, such as the (discursively in-
duced) aim of policymakers to emulate the ‘state of the art’ in policymaking,
supported by the role of consulting ‘experts,’ the toolbox governmentality
can be one expression of (the much broader phenomenon of) governing at
a distance.5 At the same time, the notion of governing at a distance helps
to explicate the often discussed shift from direct and unilateral policy in-
struments, such as the legal imposition of industry standards or other forms
of ‘command and control,’ to more indirect and cooperative instruments,
such as economic policy instruments like environmental markets (Hood 2007;
Salamon 2002).

5Compare the following quote of Miller and Rose (2008, 39):

Contemporary ‘governmentality’, we have argued, accords a crucial
role to ‘action at a distance’, to mechanisms that promise to shape the
conduct of diverse actors without shattering their formally autonomous
character. And, we have argued, it relies, in significant ways, upon the
powers and the ways of thinking and acting of expertise.
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Employing governmentality to analyze policy instrumentation also shows
an important, but often neglected, analytical point. While governmental-
ity studies, as most of political discourse research, has mostly focused on
policy problems as an organizing principle and category of analysis, a fo-
cus on policy solutions constitutes a complementary and equally important
perspective. Rather than treating policy solutions, such as proposed pol-
icy blueprints, as mere effects of problem definitions in political discourses,
SKAD should also allow for the possibility that policy problems and solu-
tions co-shape each other. In this regard, SKAD can borrow from Kingdon’s
(2003) multiple stream model, which analyzes agenda setting processes as
an interplay of interdependent streams of problems, policies, and politics
and which suggests that “advocates of solutions look for current problems
to which to attach their pet solution” (123), attempting “to ‘soften up’ both
policy communities [who form around policy problems or issues] [. . . ] and
larger publics [as carriers of political moods], getting them used to new ideas
and building acceptance for their proposals” (128). As Voß and I have men-
tioned elsewhere (Simons and Voß 2015; Voß and Simons 2014), Kingdon
with his notion of policy entrepreneurs seems to have caught a glimpse of
the type of discourse coalition we term instrument constituencies. However,
probably a result of his exclusive focused on agenda setting in Washington
D.C., Kingdon (2003, 127) assumed that policy entrepreneurs act individ-
ually and pick ideas that “float freely through the policy primeval soup.”
In other words, Kingdon did not study policy entrepreneurs in relation to
translocally expanding instrument constituencies and their cumulative ef-
forts to articulate and solidify generic solutions in the form of authoritative
policy blueprints for which they try to identify and re-define ever new pol-
icy problems and implementation contexts. Our analyses, in contrast, sug-
gests that instrument constituencies are both producers and products of the
toolbox governmentality, as they re-produce and take shape in specialized
discourses/dispositifs on how to govern through policy instruments. This
translates to a fourth theoretically informed research question:

Q-T-4: What is the role of instrument constituencies in reproducing
and transforming the expert emissions trading discourse?

Finally, a lens on governmentality as discourses on how to govern helps
to focus on the particular socio-materialities with which such discourses are
sustained. For my research question this specifically concerns the socio-
materialities of the dispositif of reproduction of the discourse on how to
govern through emissions trading, that is the infrastructure that helps to
develop and circulate emissions trading as a policy blueprint. As we have
already seen in the literature review in the preceding chapter, documents
seem to be key constituents of such infrastructures. Therefore, the remain-
der of this chapter further discusses the roles of documents in reproducing
discourses in general and policy instrument discourses in particular.
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3.3 Discourse analysis and documents

Discourse analysis in the tradition of Foucault is intimately linked to the
study of documents, because it perceives the latter as central vehicles for
the reproduction of discourses. As Keller (2011b) points out, documents are
part of the material manifestations of discourses and therefore serve as key
data points for discourse analysis. “For example, a scientific discourse,” he
writes, “is manifest in texts, conferences, papers, talks, associations and so
on which can all be studied as data” (51). SKAD can learn from the treat-
ment of documents in the Foucauldian tradition, but should also attend to
the ways in which the social roles of documents have been conceptualized
in other traditions, such as media studies, STS, or organizational ethnogra-
phy. In contrast to Foucauldian discourse analysis, these latter traditions
have developed a more phenomenological approach to document discourses,
which resonates well with SKAD’s overall methodological perspective. This
and the next section discuss general aspects of document discourses and why
they matter for SKAD. A separate third section focuses on the specific roles
of documents in policy (instrument) discourses.

In his The archaeology of knowledge, Foucault (2002, 7f, original empha-
sis) defined ‘questioning the document’ a key task of (historical) discourse
analysis:

ever since a discipline such as history has existed, documents have been
used, questioned, and have given rise to questions. . . . But each of these
questions [. . . ] pointed to one and the same end: the reconstitution,
on the basis of what the documents say, and sometimes merely hint at.
. . . Now . . . history has altered its position in relation to the document:
. . . history now organizes the document, divides it up, distributes it,
orders it, arranges it in levels, establishes series, distinguishes between
what is relevant and what is not, discovers elements, defines unities,
describes relations. . . . To be brief, then, let us say that history, in its
traditional form, undertook to ‘memorize’ the monuments of the past,
transform them into documents, and lend speech to those traces which,
in themselves, are often not verbal, or which say in silence something
other than what they actually say; in our time, history is that which
transforms documents into monuments. [. . . I]n our time history aspires
to the condition of archaeology.

By describing documents as ‘monuments,’ Foucault reveals first of all that
he views documents as a major, if not the most important, type of discur-
sive events. As a historian he is interested in documents not only because
they are readily available sources of data. He suggests looking at documents
not as traces of historic events—-“the language of a voice since reduced to
silence, its fragile, but possibly decipherable trace” (Foucault 2002, 7)—but
rather as historic events in their own right. To the extent that history, or
any other social science for that matter, is concerned with reality-generating
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discourses, rather than reality itself, it must turn to documents as key man-
ifestations of and vehicles for these discourses. This is how I interpret Fou-
cault’s proposal to turn documents into the monuments.

In the context of discourse analysis, documents are further seen as both
the products of ongoing discourses and the points of discourse reproduction.
Therefore, the task of the analyst with regards to documents is twofold.
On the one hand, she must ask why a given document says what it says
and not something else as much as why it takes the form it takes and not
another one. On the other hand, she needs to study the impact and power
effects of documents as discursive events. Taken together, this requires an
‘archeaological’ approach to documents in order to ‘unearth’ 1) the discursive
rules and formations to which the documents under study conform and which
they reproduce and 2) the ‘reality’ that is constituted by these documents.

Linked to this point is the claim that documents should be studied in
relation to each other rather than in isolation. That documents are both pro-
ducers and products of discourses implies that documents are also producers
and products of other documents. What can be written in a document in
a given epoch and area is pre-patterned by the conditions of possibility
re-produced in and by previous documents. And whatever is written in a
document will enable and constrain the production of further documents.
As Foucault noted,

[t]he frontiers of a book are never clear-cut: beyond the title, the first
lines, and the last full stop, beyond its internal configuration and its
autonomous form, it is caught up in a system of references to other
books, other texts, other sentences: it is a node within a network. (25f,
my emphasis)

Others have referred to this phenomenon as intertextuality (for an introduc-
tion to this concept see Allen 2011; Chandler 2007). According to Kristeva
(1982, 36), a founding mother of the intertextuality literature,

[t]he text is [. . . ] a permutation of texts, an intertextuality: in the
space of a given text several utterances, taken from other texts, inter-
sect and neutralize one another.

A particularly interesting way in which documents relate to one another
is by means of commentary. In The Order of Discourse, Foucault (1981, 56)
suspects “a kind of gradation among discourses.” Some discursive events are
more stable, or dominant, than others. He therefore suggests distinguishing
between ‘major texts’ and ‘commentaries’ and he points to an interesting
paradoxical relation between them:

the commentary must say for the first time what had, nonetheless, al-
ready been said, and must tirelessly repeat what had, however, never
been said. The infinite rippling of commentaries is worked from the
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inside by the dream of a repetition in disguise: at its horizon there is
perhaps nothing but what was at its point of departure—mere recita-
tion. Commentary exorcises the chance element of discourse by giving
it its due; it allows us to say something other than the text itself, but
on condition that it is this text itself which is said, and in a sense com-
pleted. The open multiplicity, the element of chance, are transferred,
by the principle of commentary, from what might risk being said, on
to the number, the form, the mask, and the circumstances of the rep-
etition. The new thing here lies not in what is said but in the event of
its return. (Foucault 1981, 58)

One can read this quote as suggesting that a main role of commentaries is
to repeat what is stated in major texts. This would imply that the latter,
rather than the former, are the place at which new textual translations—
as defined in section 3.1.1—occur. It should be critically noted, however,
that Foucault may have overstated the distinction between major texts and
commentaries. In reality, pure commentaries are difficult to find, since even
the most explicit commentary will always qualify, and thereby reinterpret
the meaning of, the document it comments on. The commenting document
shifts and reshuffles the original text by its particular way of reciting it.
At the same time, however, the commenting document is qualified by the
document it comments on. This is because it situates and defines itself as a
commentary to this other text. To generalize on this point, since the distinc-
tion between major text and commentary may often be blurry, one should
allow for the possibility that a given document can be analyzed as a major
text (introducing new textual translations) and a commentary (repeating
translations introduced by others) at the same time and therefore attend to
the ways in which documents mutually position each other mutually by way
of referencing.

Emphasizing intertextuality, Foucauldians hold that reality is often con-
figured in networks of documents. As Rorty and Hoy (1986, 42, my em-
phasis) write about Foucault’s theory of knowledge, words (about reality)
appear “as nodes in a network of texts, and this network as making up
‘practices that systematically form the objects of which they speak.”’ Such
networks, as the socio-material correlate of intertextuality, contain a set of
utterances, the individual documents, which qualify each other by means of
direct and indirect references (commentaries, repetitions, translations, etc.)
and thereby reproduce and transform (document) discourses.

Document networks also enable and constrain what we call authorship.
According to Foucault (1981, 58), authorship should be understood, above
all, as a ‘function’ that constrains the writing individual “as he receives it
from his epoch, or as he modifies it in his turn.” And Barthes (quoted in
Chandler 2007, 199), another key contributor to the intertextuality litera-
ture, noted that

the writer can only imitate a gesture that is always anterior, never
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original. His only power is to mix writings, to counter the ones with
the others, in such a way as never to rest on any of them.

Apart from providing important insights on how documents structure
the reproduction of discourses, Foucauldians as well as intertextuality schol-
ars don’t often say why they actually think that documents are so important.
I suggest that this is related to the tendency of seeing documents as discur-
sive events in their own right, often with little reference to the human actors
who are actually reading and writing documents as a means of communi-
cating with each other. For example, Prior (1997, 65), claiming to follow in
Foucault’s footsteps, argues that

the study of text need not be subordinated to studies of interaction,
nor need texts be regarded as a mere adjunct to the empirical analysis
of subjects; still less do we need to seek out the ‘meaning’ or authorial
intent of texts. Texts can constitute a starting point for qualitative
analysis in their own right

My impression is that while Foucauldians rightly emphasize the impor-
tance of documents in the reproduction of discourses, they do so partly for
the wrong reasons. Linked to the Foucauldian project of ‘de-centering’ the
subject, documents are seen as constitutive of subjects much more than
subjects are seen as constitutive of documents.6 SKAD should therefore
maintain a focus on documents as key vehicles of discourse reproduction
but, at the same time, adopt a more phenomenological approach to docu-
ments, which can be informed by other literature traditions to which I turn
now.

3.4 Phenomenological approaches to documents

In sharp contrast to the Foucauldian tradition and its treatment of docu-
ments as vehicles of discourse reproduction, Smith (1990, 5) calls for a study
of documents as tools of reflexive actors:

inquiry into the social organization of knowledge [should be] positioned
prior to and including the moment of transition into the textually
grounded world. There is an actual subject prior to the subject con-
stituted in the text. She is active as reader (or writer). Inquiry begins
there and not on the already written side of the text.

Because of its commitment to the sociology of knowledge tradition, SKAD
should follow Smith’s advise to analyze documents as (strategic) utterances

6To be fair, Foucault (1981, 58), at least in his later work, admitted that “[i]t would
of course, be absurd to deny the existence of the individual who writes and invents.” But
Foucault, positioning himself as an anti-phenomenologist for most of his career, failed to
specify the specific phenomenological effects of document discourses.
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of reflexive actors, rather than as free floating discursive events. Such an
approach to documents has emerged at the intersection of media studies,
STS and organizational ethnography. While this section reviews these liter-
atures to discuss general phenomenological aspects of document discourses,
the next section turns to particular phenomenological aspects of document
discourses in public policy.

According to a naive understanding of media, documents are passive
messengers. They carry a message from a sender (the writer) to a receiver
(the reader) while leaving the message itself unchanged. From a sociological
standpoint, however, a different understanding of documents—and media
in general—is needed.7 McLuhan (1964), a key figure in the area of media
studies, coined the famous slogan ‘the medium is the message,’ by which
he meant that what really counts in communication is not so much the
communicated message or content but the material form of the medium we
use to communicate a content. He urged us to pay attention to “the change
of scale or pace” (8) a medium introduces into human affairs as a result of
its specific material form. Any medium, according to McLuhan, “shapes
and controls the scale and form of human association and action” (9), and
the specific way in which a medium does this he calls the ‘message’ of that
medium. McLuhan even contended that the form of a medium is much more
important than its content or the way in which it is used.8

In contrast to McLuhan, who overemphasized this point, SKAD should
of course pay close attention also to the content of communication. And
yet, SKAD can learn from McLuhan to acknowledge and develop sensitivity
for the ways in which form shapes communication and its effects. But what

7As Reddy (1979) points out, our way of thinking about media is confused by what he
calls the ‘conduit metaphor’, i.e. the idea that when we communicate we put our thoughts
and feelings ‘in’ a medium and can thereby ‘send’ them to a receiver, who then takes these
thoughts and feelings ‘out’ again. A much better way is to assume that a translation or
interpretation takes place at each end of the process. First, the ‘sender’ translates her
thoughts into material marks (sounds, written letters, etc.). Then, these marks (not the
thoughts) are send to the ‘receiver,’ who translates them into her own thoughts.

I must admit that I, too, make use of the conduit metaphor quite a bit in this thesis. This
is mainly because, as Reddy notes, “none of us will discard it [the conduit metaphor] until
we succeed in bringing about an entire series of linked changes in the English language”
(297).

8According to McLuhan,

The content or uses of such media are as diverse as they are ineffectual
in shaping the form of human association. Indeed, it is only too typical
that the ‘content’ of any medium blinds us to the character of the
medium.
[. . . ]
[T]he ‘content’ of a medium is like the juice piece of meat carried by
the burglar to distract the watchdog of the mind. (McLuhan 1964,
9,19)
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exactly is the specific ‘message’ of (the form of) communication through
documents? According to McLuhan, it consists in “giving to its users an eye
for an ear” (91). What distinguishes documents or any written text9 from
other communication technologies—such as oral conversation, gesticulation,
radio or TV—is that, upon retrieval, the mediated content is represented in
form of a fixed spatial alignment of visual signs. For the most part, such
alignments are used as representations for oral utterances, “of words that
someone says or is imagined to say” (Ong 1982, 83). This is the case with
all documents/texts formed with letters of the phonetic alphabet.10 But
consider that documents/texts may also include other visual signs such as
lines, bullet points, graphs, or images.

A key insight of the media studies literature to be taken up in SKAD
is that the introduction of writing has enhanced human consciousness and
profoundly changed social interaction. Ong (1982, 84) considers writing “the
most momentous of all technological inventions” and argues that “[i]t is not
a mere appendage to speech. Because it moves speech from the oral-aural
to a new sensory world, that of vision, it transforms speech and thought as
well.” Writing allowed for the apprehension of entirely new semantic struc-
tures, absent in oral cultures. Think of complex sentence structures, lists or
tables, which are almost inconceivable when heard instead of read. As Ong
notes, “[o]rally presented sequences are always occurrences in time, impos-
sible to ‘examine’, because they are not presented visually but rather are
utterances which are heard” (98). Presented visually, however, sequences
become perceived as occurrences in space. This is what makes them amend-
able to techniques like “backwards scanning” (98), which serve to grasp
complexity and to eliminate inconsistencies. Already McLuhan (1964, 93)
pointed out that “[o]nly alphabetic cultures have ever mastered connected
lineal sequences as pervasive forms of psychic and social organization.” More
generally, both McLuhan and Ong have argued that the shift of language
from sound to sight established linearity and vision as the dominant princi-
ples of thought in modern cultures.

Another insight from the media studies literature, developed also in or-
ganizational ethnography and STS, is that writing creates distance and a
specific sense of objectivity of language (81). Writing something down means
presenting an utterance visually—in space—and conserving it in time. Thus,
writing detaches the utterance from the context of its production and makes
it more thing-like. One can now see the utterance, and see it even where no

9In the following section I introduce a distinction between documents and texts. But
since this distinction is not important for the discussion here, I use the expression ‘docu-
ments/texts’ in this section.

10Whereas visual marks, e.g. on bones, may have served as aides-mémoire for a long
time in human history, writing and phonetic alphabets appeared only very late, probably
not before 3500 BC in Mesopotamia. Who confuses the phenoetic alphabet with aides-
mémoires, Ong (1982, 83) argues, “trivializes its meaning.”
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speaker is in sight. Because of its material permanence and visual fixity a
document/text is “inherently contumacious,” as Ong (1982, 78) argues:

[t]here is no way directly to refute a text. After absolutely total and
devastating refutation, it says exactly the same thing as before. This is
one reason why ‘the book says’ is popularly tantamount to ‘it is true’.
It is also the reason why books have been burnt. (78)

The innovation of the printing press further enforced this effect. Even
more than a handwritten manuscript, a printed document/text conveys a
sense of closure and finality—“[t]he printed text is supposed to represent
the words of an author in definitive or ‘final’ form” (130). Print underlined
the thingness of the utterance. Whereas handwritten manuscripts still “pre-
served a feeling for a book as a kind of utterance” (123), a printed book is
different. “With print . . . come title pages. Titles are labels. They attest a
feeling for the book as a kind of thing or object” (123). Moreover, because
print “locks words into position in . . . space” (119) it also “suggests that
words are things far more than writing ever did” (116). It is no coincidence,
therefore, that print has given rise to “the catechism and the ‘textbook”’
(131).

Print has also allowed for greater mobility of an utterance. Through
print, a textual utterance could be reproduced much faster and cheaper
than ever before. At the same time, it could be copied with much higher
precision. The same replicated document/text can be read by hundreds if
not thousands of people in distant locations and potentially at the same
time. This is why, according to McLuhan (1964, 173), “[t]he message of
the print and of typography is primarily that of repeatability.” Print has
provided for the multiplication of effects introduced by writing.

Within STS, a similar insight has been reflected in the notion of docu-
ments/texts as immutable mobiles (Latour and Woolgar 1979; Callon 1986a;
Latour 1987). On the one hand, texts, especially in the laboratory context,
can be seen as the end point of a long chain of transformations of scien-
tific results. They contain readable inscriptions of scientific apparatus such
as Geiger counters or computer simulations. In more abstract terms, a
document/text as a bounded physical space provides a platform on which
(patterns of) marks can be brought together and recombined in various
ways. As Latour (1987, 226) highlights, “[m]any things can be done with
this paper world that cannot be done with the world.” Astronomers, for
example, can bring “celestial bodies billions of tons heavy and hundreds of
thousands of miles away to the size of a point on a piece of paper” (227).
Represented on paper, such celestial bodies can then be ‘re-calculated, i.e.
shuffled around, re-ordered, newly combined, etc. On the other hand, the
paper as the material carrier of such textual actor-networks can easily be
moved around in time and space while keeping its material form. In this
sense, documents/texts are both immutable and mobile.



Arno Simons Documented Authority 49

It is probably no exaggeration to say that communication through doc-
uments/texts, especially in printed form, has made contemporary societies
possible in the first place, “a point that was emphasized, above all, in Max
Weber’s perceptive analysis of ‘bureaucracy”’ (Prior 2003, 4). As Atkinson
and Coffey (1997, 45) note,

it is important to realize the extent to which many cultures and settings
are self-documenting [. . . ] Consider, for instance, an ideal-typical or-
ganization. It goes virtually without saying that this quintessentially
modern kind of social formation is thoroughly dependent on paper-
work.

Acknowledging this fact, Smith (2001) emphatically stresses the ability of
documents/texts to produce, in virtue of their socio-material configuration,
a sense of ‘extralocality’ and standardization, so characteristic for modern
social organization. “It is the constancy of the text that provides for the
standardization effect”, she notes and adds that “[t]he multiple replication
of exactly the same text that technologies of print made possible enable an
organization of social relations independent of local time, place and person”
(175). Smith’s achievement lies in arguing that this process of textually
mediated social organization performs a phenomenological break between
the local situatedness of the reading and writing subjects and the objective
reality discursively reproduced and transformed in communication through
documents/texts. According to Smith,

[t]he appearance of meaning as a text, that is, in permanent material
form, detaches meaning from the lived processes of its transitory con-
struction, made and remade at each moment of people’s talk. [. . . ]
Texts speak in the absence of speakers; meaning is detached from local
contexts of interpretation; the ‘same’ meaning [. . . ] can occur simulta-
neously in a multiplicity of socially and temporally disjointed settings.
[. . . ] In the distinctive formation of social organization mediated by
texts, their capacity to transcend the essentially transitory character
of social processes and to remain uniform across separate and diverse
local settings is key to their peculiar force. (210f)

This provides the answer to why documents/texts are so important and
pervasive in contemporary societies—missing in the Foucauldian tradition,
which refrains from phenomenological analysis. Only by attending to the
phenomenological implications of communication it becomes understandable
why documents/texts have such a strong reality-constituting potential even
though they are (material manifestations of) utterances of reflexive actors.
Due to their specific effects on the phenomenological consciousness, doc-
uments/texts achieve extralocality like hardly any other discursive media,
and thus serve as
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bases that objectify knowledge, organization, and decision processes,
distinguishing what individuals do for themselves from what they do
organizationally or discursively, thereby constituting properties of for-
mal organization or of discourse that cannot be attributed to individ-
uals. (212)

Doing discourse research with SKAD thus requires attending to the ways
in which communication through documents/texts, especially in contempo-
rary ‘self-documenting’ societies, produces distinct effects, even regardless
of concrete discursive content and context. This is what McLuhan tried to
capture in the phrase ‘the medium is the message.’ Ironically, whereas this
phrase should have become the title of one of his later books, McLuhan
decided to call this book The medium is the massage after a typesetter had
accidentally turned ‘message’ into ‘massage.’ The final title, in a humorous
way, expresses that communication is always already shaped—‘massaged’—
by the choice of media. But again, as important as this insight is, when
studying documents/texts as vehicles of discourse reproduction, one also
needs to look at the content and context of such communication. It is the
way in which these aspects interact that makes for the reality-generating
potential of communication through documents/texts. This point will be-
come clearer in the next section, where I discuss the roles of documents in
policy (instrument) discourses.

3.5 Documents in policy (instrument) discourses

That documents enable communication across space and time is a key expla-
nation for why documents are so pervasive in policy (instrument) discourses.
As Freeman and Maybin (2011, 155) point out, “[g]overnment is unthinkable,
impracticable, not feasible, without documents.” This applies especially to
governing through instruments. If the power of policy instruments lies in
orienting policymaking across contexts, then the document is constitutive
of this effect because it “extends the scope and reach of command, mak-
ing it possible to direct action over time and at a distance” (156). As we
have seen in the previous chapter, the development and circulation of pol-
icy blueprints occurs at the science-policy interface, often driven by expert
communities. Documents play a central role in this process, and they help
to mediate between the worlds of science and policy. What travels back and
forth between these worlds, besides people, are hundreds and thousands
of documents: scientific articles, commissioned expert studies, think tank
reports, policy papers, bills, regulations. Such documents state facts and
positions, evaluate pasts and possible futures, and they frame problems as
well as solutions. This section sheds light on the role of documents in pol-
icy instrument discourses by putting a special emphasis on their authority-
and reality-generating potential as a result of their intra- and intertextual
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dynamics.
But to understand the role of documents in policy instrument discourses

it is first of all useful to introduce a distinction between documents and other
types of texts—such as love letters, poems, or novels. According to Freeman
and Maybin (2011, 159), “[a] document is is a mark made on a thing.” I
agree, but I find this definition too broad for my purpose. It works well as
a general definition of texts. A document, in contrast, is a mark made on
a thing with a specific status; it documents something. I define a document
as a text that represents an official, non-fictitious account of a real social
actor. Official, in this context, means two things. First, it means that a
documentary utterance typically relates to an office or authority, such as
(a position in) a government, company, or university as either the author,
addressee, or issuer of the document. But official also means that a docu-
ment testifies—documents!—its own status as a document. Self-descriptive
titles (“Green Paper of the European Union”), publication dates, author
names, abstracts, summaries and the like can all serve to flag a document
as an official, non-fictitious account of a real social actor—as opposed to a
novel, for example. Next, non-fictitious account means that a documentary
utterance presents itself as an authentic, truthful, or correct description of
events or experiences.11 Finally, by real social actor I mean any individual,
organization, or group of individuals or organizations that is recognized as a
member of society and that is, in this sense, not a fictitious character, such
as an author alias.12

This distinction between documents and other types of texts brings our
attention to the authority- and reality-generating effects of these texts that
represent official, non-fictitious accounts of real social actors. In the re-
mainder of this section, I discuss how these effects emerge from the spe-
cific intra- and intertextual dynamics of document discourses. Recall again,
that SKAD takes a phenomenological perspective, meaning here that the
authority/reality-generating effects of documents are always phenomenolog-
ical effects. A document or a network of documents is never authoritative or
true in itself; it becomes interpreted as such by some readership. But there
are certain socio-material configurations of document discourses that afford
such interpretation, as I will argue in the following sections.

3.5.1 Authoritative accounts

Arguably, the most characteristic feature of documents at the science-policy
interface is their authority. As implied in the definition of documents above,

11This also includes ‘accounts of the future,’ such as simulation studies, which present
themselves as (authentic/ truthful/ correct) projections of what is going to come based
on the present state of knowledge.

12While not included in my definition, the documents I analyze in this thesis are all
public rather than secret.
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a document lays claim to a certain status, it “claims authenticity and author-
ity; it claims to be factual and to represent an actual social world, peopled
by real social actors” (Atkinson 1990, 9). An article in a scientific journal
claims to be a true account of how the world ‘really is.’ An academic text-
book claims to be an ‘accurate’ summary of the current state of knowledge
in a given field. A green paper, as released by a number of governments, is
an ‘official’ consultation document for debate and discussion, an account of
how policy ‘should be.’ By the same token, a law or regulation constitutes
a ‘binding’ rule for ‘real’ social actors, and so on. Documents, in this sense,
are authoritative accounts: they claim to give factual accounts of the world
and they typically imply prompts for action.

As such, documents have a strong reality-generating potential. Hence
their central role in discursive construction processes. Discussing the exam-
ple of a star atlas, Prior (1997, 67) argues that

in many spheres of human practice one can only know the world
through the representational orders contained within text. [. . . ] The
atlas represents the shape of the universe as we currently understand it
[. . . T]he atlas informs us how we should ‘observe’ the night sky. It tells
us what to ‘see’, it structures our observation and our understanding.
Moreover, as its maps and projections of the universe change from one
edition to another, so do our perceptions of that same universe. In that
respect the text takes ontological precedence over what is observed and
discovered by an observer.

Strategic actors therefore purposefully try to craft authoritative documen-
tary accounts to persuade others of facts, problems, solutions, opportuni-
ties, necessities, and much more. But authoritative accounts depend on the
right choice of words as well as the context of production and reception.
With ANT one can look at an individual document as and intratextual
‘actor-networks,’ carefully assembled to enroll actors by redefining their in-
terests and itineraries. “[T]he words of a text are operators,” Callon et al.
(1986, 106) write, “strung together to impose a series of displacements on
the reader.” An intratextual actor-network assembles references to individ-
ual or organizational actors (including the authors and readers of a given
document), natural objects, technologies, events, problems, facts and may
other things literally on a sheet of paper. More importantly, it positions such
entities in a plot and posit particular relations between them. According to
Law (1986b, 49),

there are no limits to what may be chosen and how this may be juxta-
posed, for the power of the text is a function of the fact that it displays
and arrays whatever resources may contribute to its strength.

When forming authoritative accounts, writers strategically draw on col-
lectively shared repertoires of textual resources. This is important in so
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far as a text will be recognized as being authoritative only if the elements
it consists of are recognized as being “properly borrowed and juxtaposed”
(Law 1986a, 68). Moreover, this shows that the production of documents is
always already embedded in ongoing document discourses. Atkinson (1990)
stresses that authoritative accounts are a matter of convention. Generally
speaking, he assumes that any text

gains verisimilitude in so far as it bears resemblance to other texts and
formats. First, the text is a ‘proper’ representative of the appropriate
type or genre. Second, it partakes of paradigmatic relations with other
texts within and beyond the genre. (42)

Rip (1988, 260) similarly stresses that

the author cannot push whatever perspective he wishes. If he departs
too far from what others perceive as relevant in the field, he loses
credibility and impact. In order to create a plausible representation,
the author will include material that readers will recognize and be
convinced by.13

A particular important resource for enhancing the authority of a doc-
ument at the science-policy interface is the citation, the direct reference
to other documents. Gilbert (1977, 120) was one of the first to propose
that “references can be analyzed as aids which increase a paper’s power to
persuade.” Especially in science, the ability of a document to convince its
readers crucially depends on the way in which that document ‘enrolls’ other
documents as ‘allies.’ As Latour (1987, 33) notes,

[t]he presence or the absence of references, quotations and footnotes is
so much a sign that a document is serious or not that you can transform
a fact into fiction or a fiction into fact just by adding or subtracting
references.

If part of what characterizes facticity is that a statement or a set of state-
ments reach a status where they are no longer contested, then documents can

13A good example from the world of policymaking is the category ‘White Paper.’ As
Freeman and Maybin (2011, 161) explain,

[t]he form of the White Paper [. . . ] is given by the form of all preced-
ing and parallel White Papers, as are the expectations its authors and
readers have of it. It reproduces, not quite exactly, the characteristics of
the category to which it belongs. It is or becomes a White Paper to the
extent that it belongs to the category ‘White Papers,’ and each member
of that category is defined in relation to all other members, including
the new one. In this way, officials produce a White Paper that looks like
a White Paper, guidelines that look like guidelines and proposals that
look like proposals.
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“fortify themselves” (45) by enrolling other documents that support their
statements. From this it follows that, metaphorically speaking, a document
without citations to other documents

is like a child without an escort walking at night in a big city it does
not know: isolated, lost, anything may happen to it. On the contrary,
attacking a paper heavy with footnotes means that the dissenter has
to weaken each of the other papers, or will at least be threatened with
having to do so. (33)

Citations, then, are just another “means to exert force on the reader”
(Rip 1988, 260). They “pepper the text” and are “part of the process by
which forces are borrowed and translated to push the reader along” (Law
1986a, 78). Freeman and Maybin (2011) suggest the same applies to policy
documents. Referencing in policy documents, they argue,

follows a logic of authority: enrolling a previous and distant author(ity)
in persuading the reader at the same time as, conversely, enrolling the
reader in allegiance to that author. (161)

Besides the question what is referenced in authoritative accounts and
how such elements are juxtaposed, the type of language chosen matters.
The language used to form authoritative accounts often significantly differs
from everyday language. For example, the absence of an authorial voice
can create a sense of a reality “that exists independently of any individual
observer, interpreter or writer” (Atkinson and Coffey 1997, 59). Another
trick is to use specific modalities when accounting for (potential) states in
the world. Latour and Woolgar (1979), for instance, have shown how in
the course of scientific controversies the modalization of statements creates
a sense of facticity. For example, writing ‘X is the case’ instead of ‘X is
likely the case’ can make a huge difference. By the same token, facticity
may hinge on whether or not traces of subjectivity or historicity are visible.
But the relationship between facticity, on the one hand, and subjectivity and
historicity, on the other, is paradoxical and depends on the context. In some
cases, “X is the case” may convey a stronger degree of facticity than ‘a group
of scientists at University Y suggests on basis of a particular experimental
setup that X could be the case.’ In other cases, however, an utterance of
the latter type may be required to establish the truth of the former. The
general point is that “depending on the type of modalities, people will be
made to go along completely different paths” (Latour 1987, 25).

From the discussion in this section, I deduce two more theoretically in-
formed research questions:

Q-T-5: What is the role of referencing in the expert emissions trading
discourse?
Q-T-6: What is the role of modalities in the emissions trading dis-
course?
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3.5.2 Authority and authorship

Authoritative accounts further hinge on authorship. There is a special rela-
tionship between a document and its author. Each can strengthen or weaken
the authority of the other. As Gilbert (1977, 120) notes, “the outcome of
negotiations involving efforts at persuasion usually depends not only on the
intrinsic quality of the arguments put forward, but also on the parties’ rel-
ative power.” Thus, a document presented as the account of a recognized
authority—e.g. a government or a distinguished scholar—will in most cases
receive more attention and be believed or followed more readily by others
than if the same document were authored by an unknown actor. The other
way around, however, a document that has for one reason or another been
accepted as an authoritative account will help to increase the credibility and
authority of its author.

An important thing to note with regards to authorship is that we should
make an analytical difference between the author of a document and the
person who writes a document. With Foucault (1981, 58) we can conceive of
a document’s author not as the writing reflexive individual but as a principle
of rarefaction:

[The author is] a principle of grouping of discourses, conceived as the
unity and origin of their meanings, as the focus of their coherence.
. . . The author is asked to account for the unity of the texts which
are placed under his name. He is asked to reveal or at least carry
authentification of the hidden meaning which traverses them. He is
asked to connect them to his lived experiences, to the real history
which saw their birth.

Elsewhere, Foucault (1980b, 123) adds that

the author’s name characterizes a particular manner of existence of dis-
course. Discourse that possesses an author’s name is not to be imme-
diately consumed and forgotten; neither is it accorded the momentary
attention given to ordinary, fleeting words.

Translated into phenomenological language, the author of a document be-
comes an address for the attribution of documentary utterances and linked
authority. As Sennett (1993, 18) points out, the English word ‘authority’
stems from ‘author’ and carries the connotation “that authority involves
something productive.” The author will be recognized as the actor who
speaks through a document, regardless of how much of the text this actor
actually wrote or whether that actor is actually a human being capable of
writing in the first place (see below).

With regards to scientific texts, one could assume that authorship should
not be important. Foucault (1980b), for example, argued that scientific
authorship became less and less important from the seventeenth century
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onwards, disappearing as an index of truthfulness. Indeed, one could be
tempted to ask “why a scientific text would need to have an author, as one
could argue that the epistemological status of a scientific fact ought to be
grounded in nature, not in an author’s name” (Biagioli 2006, 129f). And yet,
all scientific documents seem to be authored. One reason is, of course, that a
scientific author serves as an address for credit (e.g. Merton 1973; Bourdieu
1988). A less obvious function of the scientific author—but one deserving
more attention—is responsibility and authority. Scientific authorship bares
a paradoxical relation to facticity. This point relates to my comment in the
previous section that facticity can be supported both by the absence and
presence of subjectivity and historicity. Biagioli (2006, 141) points out that
while “the voice of a scientific text may be most impersonal, . . . it works
only by being directly traceable to a person’s name” and adds that, “the
name of the scientific author does not need to refer to a special person,
but to a specific one.” What is additionally needed in most cases is a trace
to a scientific organization. That is why next to the name of a scientific
author on the title page of a scientific publication we usually find his or her
affiliation with a university or research institute—if only in the form of the
author’s postal or electronic address at these organizations.

Both the name of a traceable person and the name of a traceable scientific
organization help to legitimate scientific documents and the claims made
therein—not despite but because these claims shall be recognized as objective
truths. On the one hand, a scientific claim can be strong if it is author-less
and a-historic. On the other hand, the possibility to trace it back to a specific
‘context of discovery,’ embodied in the name of the scientific author and his
or her stated affiliation with a scientific organization, helps to legitimize the
claim as scientific in the first place. As Biagioli mentions in passing, “[i]t is
precisely because of this string of specificities that a scientific claim can be
made ‘universal’ and apparently author-independent” (141).

Note that, especially in political contexts, names of organizations not
only appear in connection to human authors but can even serve as authors
themselves. We often find documents that are authored or co-authored
by organizations—think of regulations, green papers, think tank reports,
etc. We all know that an organization (whatever that is) is not capable
of drafting a text, only concrete people are. And yet we readily attribute
documentary utterances to organizations in our everyday lives. We readily
accept that documents are authored by governments, international organi-
zations, universities, or think tanks. In many such cases, nobody cares to
know the names of the people who actually put such texts together. Cooren
(2004) notes that by accepting organizations as authors of documents, we
help to bring them into existence in the first place. Documents produced
and presented in the name of an organization “attest to the identities of col-
lective actors, even when their very existence is questionable” (379). This
observation underlines Smith’s (2001, 160) more general point that “texts
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(or documents) are essential to the objectification of organizations and in-
stitutions and to how they exist as such.”

As we can see, authority and authorship are closely linked. The authority
of a document can be strengthened or weakened by the authority or lack
of authority of the author, and vice versa. Authorship is, above all, an
attribute that can apply to a social actor, to human beings as well as to
‘collective actors’ such as an organization or state.

The relationship between authority and authorship translates into an-
other theoretically informed research question:

Q-T-7: What is the role of authorship in the expert emissions trading
discourse?

3.5.3 Authoritative document networks

With my focus on the authoritative and reality-generating potential of doc-
ument discourses at the policy-science interface, I am less interested in iso-
lated documentary utterances than in the relationship between them. As
highlighted above, writing and circulating a document is to make an ut-
terance that is always already enabled and constrained by past utterances
and that has the potential to enable and constrain the production of further
ones. While any individual documentary utterance is in some sense always
a strategic and creative re-interpretation of what has been uttered before,
it is also very much constrained by previously uttered contents and will
most likely re-produce large parts of these contents in a rather unquestioned
manner, thereby re-enforcing their validity. Over time, the interaction and
aggregation of documentary utterances thus leads to the emergence, sta-
bilization and/or transformation of authoritative knowledge orders, which
appear to us as given realities. Document discourses proceed, as it were,
‘behind the backs’ of actors and it is in most cases impossible to predict
which directions they will take.

Whereas this is true for all discourses, document discourses—especially
when involving citation practices, as is the case at the policy-science interface—
process in a particular way. A main reason for this is that documentary ut-
terances are what we might call ‘enduring’ discursive events. I have already
mentioned that a document bridges time and space. In a very real sense,
then, a document—though having a specific ‘publication date’—endures as
an utterance as long as physical copies of it exist.14 This specific enduring

14Strictly speaking, one may even want to say that a documentary utterance ‘(re)occurs’
every time anew that it figures as an utterance in a given social situation. However, since
this conceptualization would hold that a documentary utterance only ‘occurs’ when a
document is actually written or read, it would run into the problem of detecting and
multiplying documentary utterances. How do we as researchers know when a document
has actually been read? And how do we analyze a document discourse that is made up
of millions of utterances if we cannot properly identify the latter? Thus, for pragmatic
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quality of documentary utterances has implications for what may be called
discursive memory. Since a documentary utterance can be re-assessed any
time, it can easily be remembered and, what is more, referenced. People
cite academic or policy documents—even such that have been published
years ago—above all because they can, because these documents still exist
and lend themselves as addresses for citations. The other way around, a
citation normally signals that there is a real possibility for the reader to
(re-)access the cited document—in a library say. To put this another way,
a documentary utterance is not ‘over’ once a document is published, like an
oral utterance is typically over the moment it is made. As long as physical
copies of a given document circulate and as long people access these copies
a documentary utterance remains in the world and affords referencing.

We already learned that whenever a document cites and comments on an-
other document the former qualifies the latter.15 The citing document shifts
and reshuffles the original text by talking about this text in specific ways and
in a given ‘citation context.’ Small (1978) argues that citing is essentially a
‘labeling process,’ i.e. a discursive act in which the author produces a specific
interpretation of the cited document. And as Gilbert (1977, 117) points out,
this interpretation typically includes a judgment “concerning the validity of
the findings of the cited papers.” Such interpretations become statements
to the extent that they are shared among different speakers. When authors
start to interpret a given ‘source’ in similar ways they have created what
Small calls a (collective) ‘concept symbol:’

The interesting question is not whether the cited work is ‘correct,’ or
whether the citing author has made a ‘correct’ interpretation of it, but
rather whether the interpretation given is in accord or at variance with
the interpretation others have given it. It is the process of acquiring
a standard or conventional interpretation that is crucial for the social
determination of scientific ideas. Stated another way, as a document
is repeatedly cited, the citers engage in a dialogue on the document’s
significance. The verdict or consensus which emerges (if one does) from
this dialogue is manifested as a uniform terminology in the contexts
of citation. Meaning has been conferred through usage and what is
regarded and accepted as currently valid theory or procedure has been
socially selected and defined. (Small 1978, 338)

This is why Latour (1987, 39f), picking up on Small’s work and that of
others, speaks of ‘deformations’ as a consequence of citing behavior:

If any of these operations is taken up and accepted by the others as a

reasons at least, it seems justified to hold on to a less strict definition of the documentary
utterance as an enduring rather than re-occurring event.

15Recall that citation is also always an act of self-positioning, because the citing doc-
ument puts itself in relation to the cited document. It is in this sense that the cited
document also qualifies the citing one.
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fact, then that’s it; it is a fact and not a deformation, however much
the author may protest.

Being cited ‘improperly’ is often still better for an author than not being
cited at all. In the latter case, it is almost as if the document had never
been published in the first place—an ‘unborn’ rather than a ‘lost’ child, to
reverse Latour’s metaphor quoted earlier.

Direct citation and commenting is only one particular way in which doc-
umentary utterances relate to and position each other and in ways that
are difficult if not impossible to predict. More indirectly, documentary ut-
terances relate to others by sharing form or content. Recall that in order
to produce authoritative accounts authors have to draw from established
conceptual repertoires and genre specific conventions. Here it is important
to stress again that such repertoires and conventions, of which citations as
‘concept symbols’ are part, emerge ‘behind the backs’ of the participants
of the documentary discourse. While reflexive actors have some freedom in
forming novel linkages between concepts or arguments when writing a doc-
ument, they typically have little control over how the discourse will proceed
as a whole, who will take up which concepts and arguments, or how concepts
and arguments will be further transformed in the future. In other words,
conceptual repertoires and knowledge orders are aggregated discursive facts,
contingent on the intertextual dynamics of ongoing document discourses.

Direct or indirect linkages between documents are chain-like, as espe-
cially ANT scholars have pointed out. In aggregated form they make up
networks of concepts or references with a particular force of their own. Re-
lated to what I said about the memory effect of document discourses, in-
tertextual document networks enable and constrain the production of new
documentary utterances. They also allow readers to travel along already
established routes. Documents that everyone cites as well as concepts that
everyone uses in a given field can be borrowed and brought to effect with
greater ease than novel linkages, which still need to be established and ac-
cepted. But document networks also afford the creation of new linkages,
especially if other, already established linkages can back these up. For ex-
ample, two concepts can be married together more easily if their marriage
is supported by acknowledged sources that can be referenced. The link-
ages between documents thereby stabilize each other. This feature becomes
especially important when someone starts to doubt the claims made in a
particular document. As Latour (1987) points out, attacking a paper em-
bedded in a document network often means attacking the network as such.
Attacking a networked document therefore requires either to weaken each
of the documents linked to it or to weaken the links themselves.

The question arising from this discussion is:

Q-T-8: In what way does the expert emissions trading discourse figure
as a network effect?
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3.6 Conclusion

Whereas the previous chapter reviewed the existing literature on policy in-
strumentation and emissions trading, I used this chapter to roll out the
theoretical framework that underlies my study of the emissions trading case
and to formulate a set of eight additional, theoretically informed research
questions. I treat emissions trading and its status as a legitimate and author-
itative policy instrument as a discursively constructed political reality. Fol-
lowing SKAD, I perceive of the discursive construction of political realities
as a process characterized by the dialectical interplay between actors produc-
ing statements, and the pre-given as well as emerging discursive structures
(documents, statements, stories, arguments, etc.) they have to draw upon.
Emissions trading further appears as a particular governmentality, that is
a discourse about how to govern. Picking up on the distinction between
emissions trading as a blueprint and as implemented policy, two dispositifs
of this governmentality may be distinguished: First, an infrastructure of
discourse reproduction, which affords the production and circulation of the
policy blueprint, and second, an infrastructure of implementation necessary
to enact real-world emission markets. Since I am interested in the discur-
sive construction of emissions trading as an authoritative policy blueprint
that orients policymaking in various contexts rather than in the develop-
ment of any particular emission market, my focus will be on the first type
of dispositif.

Turning to studies of documents and their role in society, I argued that
we can expect documents at the heart of this dispositif of discourse reproduc-
tion. In virtue of its socio-material configuration, documentary communica-
tion is capable of producing a sense of facticity and authority. In addition,
expert documentary discourses are characterized by particular discursive
mechanisms, such as modalities or citations, that produce authoritative ac-
counts. Taken together, these insights suggest one can study the expert
literature on emissions trading as a dispositif that affords governing at a
distance.

How to study this dispositif and the discourse it reproduces and brings
into effect is the focus of the next chapter on methodology.
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Methodology

The book [. . . ] is a node within a network.
– Michel Foucault (2002, 25f)

As stated in the introduction, the main research question this thesis tries
to answer is:

Q-MAIN: How did the expert literature on emissions trading help to
construct emissions trading as an authoritative policy blueprint?

In the preceding two chapters I introduced and discussed a number of theo-
retical notions and distinctions that help us to make sense of this question.
First of all, the distinction between policy instruments as design knowledge
or blueprints and policy instruments as implemented policy realities opens
a view on the role of theorization, that is the way in which policy blueprints
as embodiments of particular theories of social organization can come to
orient policymaking practice in various contexts. This process of theoriza-
tion can further be understood as a process of discursive construction, I ar-
gued. Emissions trading then appears as a particular governmentality, that
is a discourse on how to govern, which emerges from interrelated discursive
practices of reflexive speakers and which consists of what I call first- and
second-order statements. Moreover, I suggested that the emissions trading
literature, understood as a network of interrelated documentary utterances,
may constitute an important dispositif for the re-production and stabiliza-
tion of the emissions trading discourse. Throughout the last chapter, I for-
mulated nine, more specific, theoretically informed research questions that
address these concepts.

Now it is time to comment on methodological issues. Studying the dis-
cursive construction of emissions trading in the expert literature requires a
suitable research design adapted to fit my theoretical framework. As Yin
(2008, 26) notes, a research design is like “a logical plan for getting from
here to there, where here may be defined as the initial set of questions to
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be answered, and there is some set of conclusions (answers) about these
questions.” Developing such a plan is the goal of this chapter. A first im-
portant step in getting ‘from here to there’ is to operationalize important
theoretical concepts of my framework in order to be able to understand them
in terms of empirical observation (next section). After that, I introduce a
mixed method approach that combines qualitative interpretative analytics
with quantitative scientometric tools and explicate how I used this approach
for both the selection and analysis of my data (sections 4.2 and 4.3).

4.1 Operationalization

To prepare the empirical analysis of my research question on the basis of my
theoretical framework it is necessary to operationalize the main theoretical
notions used in the latter. Clearly, the most fundamental theoretical term
used here is ‘discourse.’ While this is first of all an analytical concept at the
heart of SKAD and other so-called discourse theories, there is a straightfor-
ward way to translate it into empirical concepts if we follow the Foucauldian
claim, incorporated in SKAD, that discourses are specific configurations of
interrelated individual utterances. Once we can denote a set of utterances
that make a certain discourse, we can analyze that discourse as the inter-
action of, or relations among, the utterances in this set. A real challenge is
how to denote this set in the first place, but I will comment on this problem
and suggest an answer to it later.

Since my specific focus is on the discursive construction of emissions trad-
ing in the expert literature, the utterances under study are published expert
documents. Whereas SKAD defines an utterance as the concrete, in each
case individual, singular, and unrepeatable discursive event (Keller 2011b),
a documentary utterance is somewhat special in that it keeps saying what
it says as long as physical copies of a document are circulated and read. We
can therefore think of a documentary utterance, such as an expert report on
the functionality of emissions trading, as an enduring discursive event that
starts with the publication of a document, marked by the publication date,
but has no natural ending. Besides the publication date, another important
attribute of a document is its author or group of authors. As mentioned in
the previous chapter, the author is, above all, an address for the attribution
of documentary utterances and linked authority. The identification of au-
thorship is straightforward, at least for the types of documents under study,
since each document explicitly states its author(s), typically on a designated
title page.

One type of relation between documents is equally easy to identify: the
citation. As discussed in the previous chapter, citations are a key discursive
resource for making a claim or argument. Empirically, the detection of ci-
tations is straightforward because conventions exist to mark citations in the
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text and/or in footnotes or reference lists. Looking at how exactly a citation
is used in a document, by qualitatively analyzing the sentences around the
in-text citation, provides information about the citation context and thus
the interpretation and strategic function of a citation in that document.

More difficult is the identification of indirect relations between docu-
ments, such that find their expression in shared content. Documents relate
to each other if they reproduce the same statements or if they operate on
and transform existing statements reproduced by others. When address-
ing intertextuality, traditional discourse analysis typically focuses on such
indirect relations between documents. SKAD defines a statement as the
core of that which is typical and can be identified as such in an utterance.
Empirically, the identification of statements is less straightforward than the
identification of citations. This is because more interpretation is required
on the side of the analyst (see below in section 4.2.1).

I distinguished between first- and second-order statements as well as
translations thereof. First-order statements, in my definition of the term,
can be operationalized as typical content of utterances addressing the sta-
tus and functionality of emissions trading. This includes statements about
the relationship between emissions trading as a policy blueprint and as im-
plemented policy reality. Second-order statements, in turn, can be oper-
ationalized as statements about the status of utterances and speakers in
the emissions trading discourse. They concern, inter alia, the definition
and attribution of speaker positions—i.e. positions of legitimate speech acts
within discourses, which can be taken on and interpreted by social actors
under specific conditions—as well as the attribution of significance or author-
ity to particular documents. Finally, translations of first- and second-order
statements can be operationalized as transformations of existing statements,
the concrete identification of which again involves interpretation, as further
discussed in section 4.2.1.

Since statements are the typical core of utterances, they can be repro-
duced in many different ways, with different words that is. Important in this
regard is that they can be reproduced with different modalities. The latter
are modifications of utterances that make them appear more or less factual,
more or less compelling. Empirically, modalities can be identified by looking
at the grammatical mood or adjectives used to express a certain claim as
well as by checking if the latter is wrapped in relativizing qualifications.

Authority is probably the most difficult concept to operationalize. Fol-
lowing up on my discussion of this term in the Introduction, I define author-
ity as a status of a person or utterance in virtue of which that person’s or
utterance’s claims and prompts are seen as compelling, reasonable, and/or
legitimate and are thus likely to be followed. In the context of my analysis,
which focuses on documentary utterances, authority will be identified by
looking at the uptake of utterances in newer utterances. While citations are
shorthand signifiers of uptake, I will also look at the citation context in order
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to decide whether the attribution of authority takes place or not. Indepen-
dent of this, I will also analyze if and how authors try to make authoritative
claims by using citations and modalities.

4.2 Relational discourse analysis

To study the discursive construction of emissions trading I pursue what I
want to call a relational discourse analysis (RDA), which combines qualita-
tive and network analytical tools. I want to take seriously the claim that
(documentary) discourses are specific configurations of interrelated individ-
ual utterances. A discourse is emergent in the sense that it has properties
that cannot be reduced to the individual units of the discourse, i.e. the ut-
terances. Statements, for example, are typical contents repeated in various
utterances belonging to a given discourse. Hence, statements are proper-
ties of discourses rather than properties of individual utterances. Whether
an utterance contains a given statement or not cannot be determined by
looking at the utterance in isolation, but only by looking at a larger set of
utterances belonging to the discourse in question. Other emergent proper-
ties of (documentary) discourses are themes, conceptual reservoirs, genres,
or citation patterns.

In methodological terms this means that one needs to study utterances
in relation to one another rather than in isolation. Qualitative discourse
analysis has this aim and presents a method for studying the emergence
and development of collective knowledge orders by analyzing the contents of
individual (documentary) utterances (Keller 2011a).1 A key focus is on the
identification and reconstruction of statements and their transformation, a
task that requires complex hermeneutic interpretation and should therefore
not be delegated to a formal algorithm.

1With the heightened interest in discourses, discourse analytical approaches have pro-
liferated. Different kinds of discourse analysis focus and foreground different features of
discourses. Building on a classification by Jaworski and Coupland (2006), Clarke (2005)
identifies four general foci in discourse analysis. The first is a focus on form, where the
question becomes how speech and conversation are formally organized and structured. The
second focus is on discursive interaction and the ways in which discourses actually enter
into social interaction. The third focus is on the production of identities and subjectivities
through discourse. Finally, the fourth focus is on the production of power/knowledge, ide-
ologies, and control through discourse, posing the question how discourses are produced,
by whom, with what resources and under what conditions. While of course these four foci
can be mixed in any given discourse analysis project, typically one of them is at the center
of the analysis. Taking a sociology of knowledge approach to the discursive construction
of emissions trading, I will mostly address the fourth focus on power/knowledge and dis-
cursive construction in my analysis, but to a lesser degree the other foci are present as
well.
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4.2.1 Interpretative analytics

Discourse analysis, as Jaworski and Coupland (2006, 30) write, “is a com-
mittedly qualitative orientation to linguistic and social understanding.” This
means, however, that discourse analysis “inherits both the strengths and
the weaknesses associated with qualitative research.” A major strength of
(qualitative) discourse analysis is “its explanatory and critical depth” (31).
According to Peck and Theodore (2012, 23f)

[g]enealogical and discourse analyses have indispensible roles to play in
the deconstruction of traveling policy technologies and texts, and the
lineages and networks with which they are associated.

The type of explanation discourse analysis produces operates through in-
terpretative understanding (‘Verstehen’). In order to explain the emergence
or development of a given discourse or its effects on social life, one first
needs to ‘understand’ what the discourse says, how it changes course, who
speaks, etc. Qualitative discourse analysis must therefore build on a strong
‘interpretative analytics’ (Keller 2007, 2011a), which allows analyzing indi-
vidual utterances and to reach conclusions about the emergent discourse(s)
in question.

SKAD proposes three prototypical steps in doing a discourse analysis
(Keller 2011a). A first step is the selection and scanning of a large set of
discourse data in order to get a first impression of the phenomenon under
study: Which are the key themes, speakers, or utterances? Based on this
understanding, a second step concerns the selection of a smaller set of ut-
terances for fine-grained analysis. The latter asks for the context, structure,
and content of an utterance. With regards to context one can ask in which
socio-historical setting the utterance occurred, who uttered it to whom and
with which purpose, which institutional or organizational ‘genre’ it belongs
to, which material form it takes, or how it gets circulated. The formal and
rhetoric structure of the utterance concerns the genre-typical use of textual
conventions. How is the text structured? Which rhetorical figures are em-
ployed? Which voice and language are used? Is the text enriched by tables,
charts, or imagery? Which rules of deductive reasoning are used? But the
focus should never be on form itself, rather on how the use of particular
forms contribute to the discursive construction of particular realities. Fi-
nally, a detailed content analysis aims at reconstructing the specific textual
content of the utterance. Which objects and subjects are addressed in the
utterance and how are they juxtaposed? Which concepts, rhetorical devices,
and modalities are used to make what sort of arguments? Which story lines
or narrative structures can be identified? In a third, parallel step, the re-
sults of step two need to be aggregated in order to reach conclusions about
the discourse(s) under study. Recall that a major goal of discourse anal-
ysis is to identify the interpretative repertoire by which a discourse tends
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to achieve its symbolic structuring of the world. Utterances must there-
fore be analyzed in relation to each other to see whether their structure,
form, or content is typical or unique, whether what is said is new or rather
a repetition/confirmation of something that has already been said before.
In other words, some form of aggregation is required to identify statements
and translations emerging from the interplay of utterances. In a sense, ag-
gregation is an interpretative task on a higher level, based on a successive
comparison and re-interpretation of individual utterances.

A major challenge for qualitative discourse analysis is the generalizability
of the results so produced. According to Keller (2011a), qualitative discourse
analysis cannot meet the same standards as quantitative approaches in this
regard. And Jaworski and Coupland (2006, 30) note that while discourse
analysis is strong at producing detailed accounts of discursive events or
processes it remains rather weak when it comes to distributional claims (such
as that certain statements appear more often than others or that certain
speakers tend to make use of some discursive strategies more than others).
The authors therefore argue that discourse analysis should be combined with
other methods:

If discourse analysis is able to generalise, it can normally only
generalise about process and not about distribution. [. . . ] The
point is that qualitative, interpretive studies of particular frag-
ments of discourse are not self-sufficient. They need support
from other traditions of research, even quantitative surveying.
Discourse, therefore, is not a panacea, and is suited to some
types of research question and not others.

A related challenge in discourse analysis is how to select discourse data
and how this selection can be justified. It seems difficult to formulate general
rules for the selection of discourse data, because research questions and
interest vary from case to case (Keller 2011a; Clarke 2005). The selection
of data as well as the methods to analyze them therefore depend on the
specific aims of a given discourse analysis. Maybe the only general remark to
make about data selection is that the data should be ‘adequate’ in the sense
that their analysis allows finding answers to the research question at hand.
When, as in my case, the task is to reconstruct a particular discourse one
already knows or assumes exists, the challenge is to identify the utterances
this discourse is made of. As mentioned above, while one can operationalize
a discourse as the interactions of, or relations among, a set of utterances
making up that discourse, the question remains which utterances belong to
that set.

Recall that a discourse is often defined as a set of interrelated utterances
united by a common logic or principle, expressed in a shared interpretative
repertoire (Keller 2011b; Foucault 2002). “The unity of [. . . ] the discourse
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in question,” Keller (2011b, 53) writes, “should be considered as a neces-
sary construct for sociological observation, an essential research hypothesis.”
Thus, if we assume that a given set of documentary utterances make up a
particular discourse, this is the same as assuming to find that they share an
interpretative repertoire. But there is a caveat. How can we know which
utterances share a conceptual repertoire other than by already knowing the
discourse in advance?

This paradox can be solved in part by utilizing extant case knowledge.
As Clarke (2005, 184) notes, we should “not assume that the researcher is a
tabula rasa,” but acknowledge that a discourse analysis always starts from
the researcher’s “own extant knowledge of the situation.” For example, I
already know that an expert discourse on emissions trading exists because
aspects of it have been discussed in the literature (see my review of the
emissions trading literature in chapter 2). Another strategy is to select
discourse data in a step-wise fashion through theoretical sampling and by
applying the principle of minimal/maximal contrast. This means that one
should start the analysis early and develop criteria for further data selection
‘on the fly,’ by giving considerations to what one discovers in the analysis.
So, for example, one may chose to select a new document for fine-grained
analysis because this document is mentioned in documents one has already
studied or because one assumes that this document is very similar to or
different from the documents one has already studied. Data collection then
continues in this fashion until some degree of saturation is achieved, meaning
that one has arguments for assuming that new data points would not add
much to the overall conclusions of the analysis.2

Neither of these strategies is completely convincing, however. The prob-
lems of generalizability and data selection remain serious challenges for dis-
course analysis (Keller 2012b, 2011b; Jaworski and Coupland 2006; Clarke
2005). Clarke (2005, 186) notes:

I find data collection especially challenging. It is usually the
case that one is unable to collect ‘all’ of the discourse data on
anything. Challenges for the researcher are then to assess the
adequacy of what has been collected, to come to tolerate its
partialities, to determine how to explain its partialities in publi-
cations, and to focus on doing a strong analysis of the materials
you have.

Taken together, these criticisms produce the following interim conclu-
sion. Qualitative discourse analysis is a suitable method for the interpre-
tative analysis of discourse data, especially the tracing of statements and

2Theoretical sampling as well as the principles of minimal/maximal contrast and satu-
ration are key concepts of the grounded theory approach (Strauss and Corbin 1998; Glaser
and Strauss 1967).
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translations, but it has its limits when it comes to generalizability and data
selection. A key challenge concerns the analysis of relationality. While it
is acknowledged in qualitative discourse analysis that individual utterances
are related to one another and that these relations matter, there is a risk
that qualitative discourse analysis, if unassisted by other methods, produces
patchy or even arbitrary accounts of such relations. I try to circumvent this
problem by mixing qualitative discourse analysis with scientometric tools
as a means to improve the study of discursive relationality. I will now in-
troduce and discuss a number of scientometric tools that will help me to
develop an improved strategy for data selection and analysis, addressing the
shortcomings of qualitative discourse analysis.

4.2.2 Scientometrics

Closely related to the sociology of science, scientometrics is a social science
discipline that tries to measure and analyze scientific communication by
focusing on networks of academic publications. While scientometric tools are
often used to determine the ‘quality’ of science—e.g. the impact of individual
researchers, publications, or journals—these tools have also been used to
study the emergence and structure of (sub)disciplines, conceptual reservoirs,
or epistemic communities (Havemann and Scharnhorst 2012; Kessler 1963;
Small 1973; White and Griffith 1981; Garfield et al. 1983; White and McCain
1998; Moody 2004). The development of scientometric tools was motivated
by the search for a way to map the ‘intellectual landscape’ of science in an
objective way. As De Bellis (2009, 141) notes, “to build a reliable model
of knowledge domains, is an old dream of scientometricians, sociologists,
and science policymakers”—a dream that emerged from a long tradition
of using spatial metaphors such as ‘area’, ‘field’, ‘boundary’, ‘mosaic’, or
‘jigsaw puzzle’ to portray the inner ‘structure’ of science.

Since scientometricians seek to map the scientific communication in a
quantitative way, formal network analysis has become their favorite method-
ological approach. In its most basic form, network data consist of a set of
entities—the ‘nodes’—and a set of relations among these entities—the ‘links’.
While both nodes and links can have individual properties, it is important to
understand that the links, which can be directed or undirected, are always
already the properties of pairs of nodes rather than inherent characteris-
tics of the nodes themselves. Formal network analysis therefore provides a
unique methodological perspective within many scientific disciplines, includ-
ing the social sciences, because its focus is on relations among interacting
units rather than on the individual properties of these units (Wasserman
and Faust 1994). Scientometricians make use of formal network analysis to
study particular relations constitutive of scientific communication, such as
citations.

Citation networks are networks of documents citing other documents.
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Citation analysis can offer insights in the distribution of significance among
documents in a given topic or research area. Following (Garfield et al. 1983,
181), “[t]he basic unit of analysis in mapping [science] is the highly cited doc-
ument.” The assumption is that highly cited articles and books are ‘concept
symbols’ (Small 1978)—markers for critical scientific ideas or events, taken
in the broadest sense. “[W]hen a scientist cites,” Small notes, “he or she is
creating a link between a concept, procedure, or kind of data, and a docu-
ment or documents” (Small 1978, 337). Therefore, “[r]ecurring patterns of
terminology used by citing authors when referring to these documents show
that they have become standardized in their usage and meaning” (Small
1978, 337).

From a scientometrics point of view, therefore, one point of interest
is to identify highly cited documents as candidates for concept symbols.
For any given set of citing documents one can produce a second set of
documents containing all those documents cited by any of the documents
in the first set. Then, in order to arrive at the most significant documents
one counts the frequencies by which documents in the second set have been
cited by documents in the first set and sort the second set accordingly.
In formal network analysis terms this amounts to calculating the ‘degree
centralities’ (Wasserman and Faust 1994) of the documents (as nodes) in
a network constituted by citations (as links). Note, however, that citation
frequency is merely an indicator for, rather than a proof of the existence of
concept symbols. To determine the latter, and to see whether they become
transformed over time, one has to conduct a fine-grained qualitative text
analysis as outlined in the previous subsection. But scientometric tools can
inform this process by providing a means to select documents for qualitative
analysis in addition to the criteria of theoretical sampling and the principle
of minimal/maximal contrast.

Based on Small’s theory of concept symbols, citation analysis can also
be used to identify thematic areas within a set of documents as well as to
map the development of such areas in time. The general idea is to view
structural similarity of documents in the citation network as an indicator
for their thematic similarity. Co-citation analysis (Marshakova 1973; Small
1973) is probably the most used tool in this regard and interprets thematic
similarity as the number of times two documents are cited together by other
documents. Co-citation is, in a sense, the reverse of bibliographic coupling
(Kessler 1963), which was invented earlier and measures how often two doc-
uments cite the same third documents (see figure 4.1). Mathematically,
co-citation networks and bibliographic coupling networks are produced by
deriving the two adjacency matrices of the citation network incidence ma-
trix. The difference between the two measures concerns the level at which
they emerge and the implications following from that. Unlike bibliographic
couplings, co-citations are subject to change over time and can thus be in-
terpreted as indications of an evolving documentary discourse. As Garfield
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et al. (1983, 185) notes:

In co-citation, earlier documents become linked because they are
later cited together; in bibliographic coupling, later documents
become linked because they cite the same earlier documents. The
difference is that bibliographic coupling is an association intrinsic
to the documents, the authors themselves having established it
by citing one or more of the same works. Co-citation, in contrast,
is conceived as a linkage extrinsic to the documents and one that
is valid only so long as the community of specialists chooses to
co-cite them. Thus, co-citation depends on the collective choices
of a population of scientists who have published in the source
year.

Figure 4.1 – Bibliographic coupling and co-citation

This is why co-citation, as an emergent discursive property of the ci-
tation network, is often regarded as the superior tool when it comes to
mapping the development of thematic areas in time (Havemann and Scharn-
horst 2012; De Bellis 2009). As Small (1973, 266) notes, “[c]hanges in the
co-citation patterns, when viewed over a period of years, may provide clues
to understanding the mechanism of specialty development.” The theoretical
reasoning behind this claim is that co-citation clusters correspond closely
to ‘specialties’ of expertise because “only the ‘specialists’ capable of un-
derstanding and utilizing the discoveries will cite and co-cite the discovery
papers in their work” (Garfield et al. 1983, 185). Similarly, Rip (1988) points
out that co-citation maps “ will represent the legitimatory repertoire of the
field. [...] Scientists can recognize this repertoire, as represented by the co-
citation cluster, because they use it themselves to give an account of their
field to students and (relative) outsiders.”

∗
∗ ∗



Arno Simons Documented Authority 71

Whereas the analysis of such formal relations can tell us something about
the content of documents, such as who cites whom or which concepts are
used when, scientometric tools are no substitute for interpretative analyt-
ics. They cannot be used to interpret complex content. But without being
able to do so, these tools only provide a limited means to study the in-
tellectual landscape of science. The following picture emerges: qualitative
discourse analysis provides a means to analyze complex discursive content
but it has problems with analyzing relations among individual utterances in
a systematic way. Scientometric tools, in turn, are good at the task of an-
alyzing formal relations between documentary utterances, but they do not
lend themselves to the analysis of complex discursive content. Note that the
two sets of tools are not mutually exclusive. On the contrary, they are both
in line with the fundamental methodological principles of SKAD, and since
they make visible different aspects of discourses, they can be used in a com-
plementary way. Scientometric measures, such as citation counts, give us an
overview of the formal structure of a discourse and can assist the selection
of utterances for fine-grained interpretative analysis. The latter in turn can
be enriched by our knowledge of the formal relations among documents or
between documents and concepts.

In the remainder of this chapter, I will explicate how I built my corpus
of documents, which I hold to represent the major documentary utterances
of the expert discourse on emissions trading until 2003. These documents
constitute my primary data and I will analyze them using both scientometric
tools and interpretative analytics.

4.3 Selection and preparation of data

Any discourse analysis, relational or not, operates on empirical data. Since
a general aim of discourse analysis is to reconstruct discourses as they pro-
ceed ‘in the world,’ natural utterances (Keller 2011a), such as documents,
inevitably constitute the most important type of data for the discourse an-
alyst. Natural utterances belong to the category of process-generated data
(Baur and Lahusen 2005) because they have been produced in the course
of social affairs without the intervention of the analyst (unlike interview or
survey data). But other types of data are relevant as well. For example,
the analyst can make use of secondary literature or interviews to gain more
information about the relevant context in which the discourse under study
unfolds. Such data can also help to validate claims about causal effects of
discourses on social interaction, for example when interviewees report how
particular documents influenced important decision making process. Since
such data mainly serves to contextualize the analysis of natural utterances,
I call the former secondary and the former primary discourse data. In my
case, the latter is meant to include scientometric data of primary documents,
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because while this data is not fully visible without network analytical tools
it is still process-generated and not like interviews artificially produced.

I make use of both primary and secondary discourse data. The following
subsections lay out how.

4.3.1 Primary data

To select emissions trading documents for further analysis, I made use of an
iterated relational approach that utilizes scientometric methods. In a sense,
I let the emissions trading discourse itself select the relevant documents for
me. The idea was to concentrate on those documents that are regarded most
significant in the expert discourse on emissions trading. I operationalized
significance as indicated by the number of citations a given documentary
utterance received. My task was thus to identify those emissions trading
documents that are most frequently cited by other emissions trading docu-
ments. However, this was far from trivial because nobody has so far com-
piled a citation network of all emissions trading documents. Databases like
Scopus, Web of Science, or Google Scholar provide some information on ci-
tation counts of some emissions trading documents. But such information is
limited. On the one hand, citation counts typically exist only for academic
documents but not for think tank or government reports. On the other
hand, though one can download citation counts for (lists of) documents,
these databases do not provide complete network data for download.

I tackled this challenge by assembling a citation network of emissions
trading documents in a step-wise fashion. My starting point was an initial
list of emissions trading documents from all years obtained from a Scopus
key word search and enriched by a number of documents identified by the
secondary literature or my interview partners as key discursive events in the
history of emissions trading (see section 10.2 in the Appendix). Unlike other
similar databases, Scopus provides information not only on the citation fre-
quencies of documents but also on the reference lists of these documents.
Since I am interested in a document’s relevance in the emissions trading
discourse, knowing how often a given emissions trading document was cited
in general was of limited help to me since it would not tell me if these cita-
tions were made by other emissions trading documents. However, left with
nothing else to start with, I used the 500 most cited documents produced in
the Scopus search. Then, I wrote a computer algorithm that would analyze
the reference lists of each document in order to generate an initial citation
network. This required complicated matching, because the reference lists
were not provided in the same format and often contained minor spelling
mistakes.

Once I had my initial citation network, I first defined a time period of
interest for my study. I picked the year 2003 as my end date, because in 2003
the EU Parliament and the EU Council released the directive that would
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establish the EU ETS. The motivation for this choice was twofold. First
of all, the publication of the directive was a crucial event in the history of
emissions trading. Without it, emissions trading as such might have long
come to an end. Therefore it was important to include this document in
my study. Second, while for many other (historical) studies on emissions
trading the release of this directive marks the beginning of an interesting
history—namely that of ‘real’ carbon trading—for me it marks an endpoint
of a previous historical development: the discourse that had established
emissions trading as a taken-for-granted policy instrument. In other words,
by 2003, emissions trading had already been well established as a policy
instrument in the sense that interests me in this thesis (see chapter 1). I did
not pick a start date for my analysis, since I let my method of selection decide
which are the earliest documents to consider in my analysis (see below).

The next step consisted in calculating the citation frequencies of each
document in the network. My strategy was to check whether a highly cited
document was already in my list of citing documents. Whereas the initial
Scopus search produces almost exclusively journal articles, it turned out that
these articles cited all kinds of documents, not only other journal articles.
Thus my initial list of highly cited documents in the initial set of citing doc-
uments contained academic articles as well as academic and non-academic
books, think tank reports, policy papers, and other sorts of ‘grey’ literature.
Of course, a number of journal articles from my initial list of citing docu-
ments were also included in my initial list of highly cited documents. For
all other documents in the latter list, I tried to get hold of a physical copy
and added the documents’ bibliographic information to my initial citing set,
including all its references to other documents.

Then I recalculated the citation frequencies in the new citing set and
repeated this step until all highly cited documents were included in the
citing set. I defined a ‘highly cited’ document as a document which gets
more than five citations, but, in order to avoid a time bias, I also always
added the three most cited documents of each decade, even if they were
cited less than five times.3

In a sense, my procedure is an interpretation of the saturation criteria
for selection of discourse data, but different from the one described above.
Saturation in my case means that highly cited documents are already part
of my citing set. It is a criterion often used in social network analysis, when
data selection follows the technique of snowballing (Scott 2000). In fact, my
strategy most closely resembles the ‘expanding selection’ strategy (Doreian
and Woodard 1994; Marsden 2005), where one starts from a fixed list of
nodes and then expands this list through snowballing under the restriction

3Note that it is a common practice in network analysis to use rather arbitrary
thresholds—like my five times rule—as a cut-off point to delineate network boundaries
(Scott 2000; Wasserman and Faust 1994).
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that the degree of a node candidate exceeds a chosen threshold. De Bellis
(2009, chapter 5) reports about uses of the expanding selection strategy in
bibliometrics.

After I have reached this form of saturation, I limited the citing set to
a subset of the highly cited documents. My final set of documents consists
of 180 emissions trading documents (see section 10.3 in the Appendix). For
each of these documents I have the following bibliographic information: title,
year of publication, author(s), all references to all other documents in my
set. I also have a text-recognized PDF file of each of these documents
on my computer.4 This means I have a complete citation network of my
(limited) set and the possibility to read and analyze the full text of each of
the documents in this network.

4.3.2 Secondary data

Whereas the primary data in discourse analysis typically consists of a set of
natural utterances, various other data can help to contextualize and improve
the analysis. I made use of three additional types of data (see also sections
in the Appendix).

First, I drew from studies on the development of emissions trading that,
often in passing, discuss the role of (particular) documents in the emissions
trading discourse (see section 10.4). These studies not only helped me to
develop my research interest in the first place (see chapter 2), but they also
delivered important clues for the interpretation of certain documents in my
set. I obtained such studies through an extensive literature review.

Second, I made use of quasi-autobiographical accounts of emissions trad-
ing authors, which I found in research articles, forewords, and media inter-
views. Such accounts, though potentially biased, shed light on some of the
context conditions under which certain documents had been produced as
well as on the meaning of certain documents for the emissions trading dis-
course.

Finally, I supported the analysis of my primary data by drawing from
15 semi-structured interviews with emissions trading experts, which I con-
ducted in the context of the Innovation in Governance Research Project at
the Technische Universität Berlin (2009–2014). My interviewees, some of
which are authors of the primary documents I study, reported about the
development of emissions trading and the role and influence of documen-
tary communication in the emissions trading discourse. Since I promised
my interviewees to stay anonymous I won’t reveal their names here.

4Unfortunately, text recognition performed poorly for many documents, which is why
I decided against performing a coword analysis on the basis of full text.
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Prelude: The structure of
the emissions trading
network

More than two decades ago, Crocker [5] and Dales [8] developed the idea
of using transferable discharge permits to allocate the pollution-control
burden among firms or individuals; and Montgomery [29] provided a rig-
orous proof that a tradeable-permit system could, in theory, provide a
cost-effective policy instrument for pollution control. A sizeable literature
on tradeable permits has followed.

– Robert N. Stavins (1995, 134)

This chapter introduces the network of emissions trading documents un-
derlying my study from a structural perspective using scientometric mea-
sures and network visualization techniques. The goal is to learn something
about the expert discourse under study by understanding its formal struc-
ture, the way in which documents are linked to other documents through
citations as well as to specific concepts. This analysis is meant as a pre-
lude to the following three chapters, which reconstruct the development of
the emissions trading discourse chronologically and qualitatively by going
into the content of the documents. Thus, the findings of this chapter will
produce a set of additional, observation-based research question, which will
guide the interpretative analysis in the later chapters.

The network(s) presented here shall be understood as a fair and direct
representation of the expert discourse on emissions trading—at least of its
expression in the literature. As I argued before, following Foucault and
SKAD, a discourse can be operationalized as the interactions of or relations
among a set of utterances sharing a common interpretative repertoire by
which a discourse tends to achieve its symbolic structuring of the world.
While the expert discourse under study consists of more than the 180 docu-
ments I included in my dataset, my strategy of selection guarantees at least
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some degree of representativity, meaning in my case that I can be confident
that I selected significant documentary utterances (see my discussion of this
strategy in the previous chapter).

I will start with an analysis of different document types and the struc-
tural relations between them (section 5.1). Next, I will look at the interac-
tion of documents and document types over time and how documents relate
to particular implementation contexts (section 5.2). Finally, I will use a
community detection algorithm to identify thematic subdiscourses in the
co-citation and bibliographic coupling networks (section 5.3). In all these
analyses I will make use of visualizations, assuming that the latter can have
explanatory power in their own right (Brandes et al. 2006).

5.1 Types of documents

A first point of interest when looking at the network of expert emissions
trading documents is what types or classes of documents it consists of and
how these relate to each other. There are, of course, multiple ways of defin-
ing document classes, e.g. by type of publication (article, book, report, legal
document, etc.), type of author (person, organization/ type of person, type
of organization), or topic. But all of these categories are messy to begin with.
Defining document classes is far from a trivial task and it crucially depends
on the research interest, to say the least. In my case, I was looking for
document classes that contain information about the ‘types of abstraction’
of the different documentary utterances in my dataset. By this I mean a
measure of how much abstract/theoretical or applied/practical a document
is. This choice was motivated by the assumption that policy instrument
discourses distinguish between instruments as abstract blueprints and im-
plemented policy realities and that one of their key tasks is to manage this
theory–practice divide (see chapter 2). But I also wanted my document
classes to somehow relate to publication and author types.

Eventually, I came up with a solution that is both theoretically and em-
pirically motivated. In other words, the classes I defined are theory-driven
observations in the sense that I formed them as a result of surface read-
ing all documents in my dataset using a grounded-theory inspired iterative
approach. Thus I changed and adapted my definition of document classes
several times over several rounds of document scanning, comparing my the-
oretical interest with what I found in the documents at hand. I ended up
with the following classes of documents. First, ‘academic documents’ are
defined as documents published as academic articles or books by academic
publishers. Second, ‘gray literature’ comprises policy reports and studies
released by non-governmental bodies, such as NGOs or think tanks. Third,
‘governmental documents’ are documents released by governmental author-
ities or commissioned by such authorities (and that do not belong in the
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next class). Finally, ‘legal documents’ include official statutes, directives, or
laws. I further distinguished between two subclasses of academic documents
to mark a difference between academic documents that have an applied
focus and those that do not. Applied here means that a document’s analy-
sis is specifically targeted to some real-world policymaking context, e.g. by
simulating, advocating or evaluating an emissions trading system in that
particular context.

I produced figure 5.1 as a means to visualize the different document types
and their interaction in terms of cross-citation patterns. The nodes in the
graph represent the different classes of documents. There is one node for each
class, regardless how many documents belong to this class. However, the size
of the nodes in this visualization as well as the added percentages indicate
how many documents belong to this class, expressed as each class’ share of
the total set of utterances in the network. Whereas the horizontal alignment
of nodes is for purposes of readability only, their vertical alignment reflects
degrees of ‘abstraction’ or ‘appliedness,’ abstract academic documents being
the most abstract and official legal documents being the most applied. The
curved lines between the nodes in the graph represent aggregated citations
between documents of different classes, whereby we can read the direction
of the citations by following the curves in a clockwise direction. The size of
the curves is proportional to the number of aggregated citations.

Read in this way, the graph in figure 5.1 reveals some of the dynamics
going on in the mediation of the theory–practice distinction in the expert
emissions trading discourse. It shows, for example, that academic docu-
ments are in the center of the network, forming the bulk of utterances in
the discourse. Taken together, abstract academic documents and applied
academic documents make for almost 68% of all documents in the network,
but there are more applied academic documents (50.56%) than abstract
ones (17.22%). Another difference between the two is that the former fre-
quently cite all other subclasses whereas the latter hardly cite out of class
and if so they mostly cite other academic documents (the applied ones) and
sometimes gray literature. Note that abstract academic documents do not
cite governmental documents at all. Also there are only two citations from
abstract academic documents to legal documents (hence the very thin clock-
wise curved line between the two document classes on the left side of the
graph). A potential reason for this is that since abstract documents refrain
from discussing real-world policymaking contexts there is no need for them
to cite documents that represent these contexts. This will be confirmed in
the following qualitative analysis chapters.

At the other end of the abstract–applied spectrum, legal documents make
the smallest share of documents (5.56%) and they cite out of class even less
frequently than abstract documents. In fact, the only other document class
cited by legal documents is governmental documents. It is through the later,
therefore, that legal documents access the rest of the network through ci-
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tation. Governmental documents make up 13.33% of all documents in the
network. They cite all other types of documents, but mostly applied aca-
demic documents. Structurally, they are thus very similar to gray literature
documents, which not only make for the same share (13.33%), but which
also show a similar aggregated citation pattern.

While figure 5.1 reveals such dynamics in a quantified way, it cannot tell
us anything particular about the quality of interaction between the docu-
ment classes. Neither does it say anything about the interaction of docu-
ments belonging to the same class. To explore these aspects of the expert
emissions trading discourse, we need to ‘zoom’ in on the documents’ con-
tent in order to analyze the their interaction interpretatively. This is where
network analysis and interpretative analysis go hand in hand, because the
former structures the latter in that it produces a set of additional research
questions due to its ability to view intertextual dynamics in a way interpre-
tative analysis is unable to do. A first additional, observation-based research
question for interpretative analysis is:

Q-O-1: How does the interaction of document classes play out in the
documents’ content, that is on the level of documentary utterances?

Figure 5.1 – Classes of documents and their interaction in terms of
cross-citation

5.2 Interaction over time

In order to analyze the interaction of documents and document classes over
time I produced another, more complex visualization. Figure 5.2 plots in-
dividual documents and implemented emissions trading systems as nodes
and references as links. It contains one node for each of the 180 documents
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in my dataset as well as eighteen additional nodes representing the major-
ity of emissions trading systems formally been implemented until 2005. All
links between two documents are unweighted and directed and they indicate
that one document cites the other. Similarly, all links between documents
and implemented emissions trading systems are unweighted and directed,
always pointing from document to implementation that is, indicating that
the former refers to the latter. I coded a document d as ‘referring to’ an
implemented emissions trading system i if it is the case that the full-text
of d, excluding the reference list, contains at least one name of i. The size
and label of the nodes in each case, for both document and implemented
emissions trading systems, indicates the indegree of that node, which means
the frequency by which that node is pointed to by others. A bigger node
size means a higher indegree.

Since my goal was to visualize discursive interaction over time, I chose
the x-axis to denote the year of publication for documents (as stated by
the documents themselves) and year of formal implementation for emissions
trading systems (retrieved from the secondary literature about these im-
plementations).1 I used the y-axis to plot the different document classes
explained in the previous section. Strictly speaking, the y-axis is split into
six sections, one for each level of abstraction, whereby nodes within each
section are allowed to vary in vertical direction only to ensure readability
of the node labels. In other words, the vertical distribution of nodes within
each of the six levels of abstraction on the y-axis has no specific meaning.

This visualization helps to reveal more of the intertextual dynamics that
mediate the interaction of theorization and implementation. Since the dif-
ferent document classes on the y-axis can be read, with some imagination,
as a scale from abstract theory to real-world application, a first thing to
notice is that the expert emissions trading discourse started as an abstract
academic discussion, and gradually developed into lower levels of abstraction
over time. Whereas ‘abstract’ documents formed the majority of utterances
in the emissions trading discourse until the late 1970s, more ‘applied’ docu-
ments took over from 1980 onwards and dominated the discourse until my
cut-off date in 2003. For a while, this coincided with decreasing numbers of
abstract documents, but during the 1990s there was a second wave of ‘ab-
stract’ documents, indicating that purely abstract discussions of emissions
trading principles remained important while the overall discourse shifted its
main focus more and more to the application of such principles to real-world
contexts. Also the numbers of both ‘legal’ documents and implemented
emissions trading systems steadily increased over time. This translates into

1In some cases the definition of the implementation date was not trivial. I picked
1975 as the implementation date for the US Emissions Trading System because the first
bubbles were set up that year. But it was only in 1982 that the system got its name when
the bubble, offset, banking, and netting policies were formally integrated into a common
regulatory framework.
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Figure 5.2 – Citations and references to implementations
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another observation-based research questions:

Q-O-2: What explains the observed development from abstract to ap-
plied utterances, and why was there a second wave of abstract docu-
ments later on? What changes in terms of statements, translations,
authorship etc./ relate to this development?

Next, let us take a closer look at how documents refer to implemented
emissions trading systems. Notice how the world’s first emissions trading
systems, especially the US Emissions Trading Program (US ETP) and the
US lead phasedown program were referenced only in hindsight, after they
had been formally implemented. But starting with the US ozone trading
program—implemented as a means to comply with the Montreal Protocol—
many later emissions trading programs, certainly the more significant ones,
had already been referred to before they were formally implemented. Recall
that the links between a document and an implemented emissions trading
program are always directed from the former to the latter so that ascending
lines pointing to an emissions trading program indicate a forward-looking
reference whereas descending lines indicate a backwards-looking reference.
If it were true that the expert emissions trading discourse orients real-world
implementation practice by providing and circulating policy blueprints we
would expect that there are always some documents that envision new im-
plementations before the fact, before they become implemented that is, e.g.
by politically advocating an implementation or by assessing its the costs
and benefits. That some of the first emissions trading programs were not
referenced before their implementation date thus poses an empirical puzzle.

The visualization further gives us a quantitative measure of the signif-
icance of implemented emissions trading programs in the expert discourse
under study. By comparing the frequency with which different programs
have been referenced in the emissions trading literature, we can see that
certain implementations are referenced much more frequently than others,
hence indicating that these implementations are seen as more important
than others. Compare, for example, the different node sizes of the US ETP
or the US Acid Rain Program (US ARP), on the one hand, and the US lead
phasedown program or the US ozon trading program, on the other hand.
Time can be ruled out as an explanation for these differences, because the
node size of implementations does not correlate with the year of formal
implementation. In fact, while figure 5.2 shows us which implemented emis-
sions trading programs have been referenced more frequently than others it
does not tell us why.

These findings generate a third observation-based research question:

Q-O-3: Why were some implementations referred to more often than
others and why were the first implementations only referred to in hind-
sight?
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5.3 Subdiscourses

As I explained in the previous chapter, citation dynamics between docu-
ments can also be used to discover thematic clusters or subdiscourses. Re-
call that bibliographic coupling indicates discursive proximity of documents
in that it reveals which two documents use (how many) common citations
as resources to exert force on the reader. In contrast to co-citation, bib-
liographic coupling is an association intrinsic to the documents, because
authors themselves decide which resources they want to use. Another way
of putting this is that bibliographic coupling is time invariant, because the
measure becomes ‘fixed’ once the newer of two connected documents become
published. It is thus possible to visualize and analyze bibliographic coupling
in a single graph representation.

To prepare the analysis of both bibliographic couplings and co-citations,
I constructed a two-mode incidence matrix containing citing documents as
rows (first mode) and cited documents as columns (second mode). This
matrix represents a citation network with unweighted directed links from
citing to cited documents.2 Next, I calculated the two square adjacency
matrices of this incidence matrix (for the underlying math of this operation
see, for example, (Wasserman and Faust 1994)). The first adjacency matrix
represents bibliographic couplings as weighted undirected links between cit-
ing documents, where the weight indicates the number of documents jointly
cited by two connected documents. The second adjacency matrix represents
co-citations as weighted undirected links between cited documents, where
the weight indicates the number of documents jointly citing two connected
documents.

Figure 5.3 shows a colored spatial layout of the bibliographic coupling
computed using Blondel et al.’s (2008) community detection algorithm in
combination with the ForceAtlas2 layout algorithm.3 Node label size in-
dicates betweenness centrality in the bibliographic coupling network. As
indicated by the different colors, the community detection algorithm pro-
duced a stable four cluster solution.

It is difficult to interpret these clusters without looking into the docu-
ments’ content, which we will do in the following chapters. However, already
a quick inspection of the documents’ titles and publication dates reveals
some clues as to how to interpret the clusters found here. Most of the doc-
uments in the green cluster were published before 1990 and they seem to
deal mainly with the theory behind emissions trading as well as some of

2Note that this matrix is contained also in the matrix underlying the analysis of the pre-
vious section. Only this time, I left out the implementations and their links to documents.
Another difference is that this time the difference between citing and cited documents
matters for the analysis.

3Both algorithms are suggested for my purpose (Blondel et al. 2008; Lambiotte and
Panzarasa 2009) and implemented in the Gephi graph visualization software package.
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Figure 5.3 – Bibliographic coupling of emissions trading documents
between 1920 and 2003)

the early emissions trading systems. The blue cluster on the top seems to
contain mainly documents that discuss the implementation of the US ARP,
one of the most significant emissions trading program according to its in-
degree, as revealed by figure 5.2 above. The yellow cluster on the bottom
seems to represents a mainly theoretical debate about taxation issues, and
the documents contained in the red cluster primarily address greenhouse gas
trading theory and practice.

Note that there are multiple bibliographic couplings between documents
belonging to different clusters, indicated by the mixed-color links. Whereas
the color of the nodes represents the clusters, the color of the links is a mix
of the colors of the source and the target node. This means that links that
are not purely green, blue, red, or yellow connect documents of different
clusters. This is hardly surprising, however, given that we would expect
that different subdiscourses of the emissions trading discourse relate to each
other.

In contrast to bibliographic coupling, co-citation should not be taken as
a measure of thematic proximity between two documents (De Bellis 2009).
Rather, a co-citation indicates that two documents have been jointly used
as a resource by a third document. We can therefore interpret a co-citation
as a translation of two documents performed by a third document. On an
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aggregate level this means that we can interpret co-citation clusters as ‘le-
gitimacy repertoires’ in an ongoing discourse (Rip 1988). Since a co-citation
between two documents is established by a third document, it is extrinsic
to the connected documents and therefore time variant. The frequency by
which two documents are co-cited will fluctuate over time, depending on the
publication of third documents that happen to co-cite the two documents
in question.

Consequently, the analysis of co-citation networks should be dynamic.
Figure 5.4 shows a colored spatial layout of co-citations for three time periods
that correspond to the time periods analyzed in the following three chap-
ters. Note that the delineation of these time periods is already informed
by qualitative analysis as well as my extant knowledge of the case. The
first period spans from 1920, the publication date of the oldest document
in my dataset to 1979, before the first applied emissions trading documents
began to emerge. The second period spans from 1980 to 1989, capturing the
emergence of the applied emissions trading literature until the point where
the first ‘real’ emissions trading system, the US ARP becomes implemented.
Finally, the third phase spans from 1990 to 2003, capturing the evaluation
of the US ARP and the emergence of the carbon trading subdiscourse.

The layouts in figure 5.4 were computed using Blondel et al.’s (2008)
community detection algorithm in combination with the ForceAtlas2 layout
algorithm—as implemented in Gephi. Node label size indicates standardized
betweenness centrality in the three co-citation networks. Arguably, the clus-
ters found in figures 5.4a and 5.4b are not very informative. Again looking
at the titles only, the two clusters in figure 5.4a may be interpreted as legiti-
macy repertoires for making arguments about environmental taxation (red)
and tradable permits (green), but documents on taxation are also found in
the green cluster. The three clusters in 5.4b (yellow, red, and green) appear
to make even less sense. Judging from their titles and even some surface
reading it is not clear why any of the documents appears in one rather
than another cluster. The latter could well be artifacts of the method. The
four clusters in figure 5.4c are easier to interpret. They seem to represent
legitimacy repertoires for making arguments about carbon trading (green),
tradable permit theory and early experience with emission markets (yellow),
experience with the US ARP (red), and newer taxation issues (blue). Note
that the number of documents published in each of the three time periods
varies greatly. Whereas my dataset contains 26 documents published before
or in 1979, it contains 44 documents published between 1980 and 1989, and
112 documents published between 1990 and 2003. This might be an addi-
tional factor explaining why the co-citation clusters for the first two time
periods is little informative.

Taken together, the analyses in this section suggest the existence of
at least four subdiscourses in the emissions trading discourse under study,
which according to a reading of titles may relate to 1) theory and prac-
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(a) 1920-1979 (b) 1980-1989

(c) 1990-2003

Figure 5.4 – Co-Citation clusters over time
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tice of early emissions trading systems, 2) the US ARP, 3) carbon trading,
and 4) taxation issues. This leaves the following question for interpretative
analysis:

Q-O-4: What sort of statements, translations, forms of authorship
etc./ relate to and can explain the four subdiscourses identified by net-
work analytical tools?

5.4 Conclusion

In closing this chapter on the formal structure of the emissions trading net-
work, let me stress again that any scientometric map, although supported
by ‘natural’ data as defined in the previous chapter, also always remains a
construction of the scientometrician, helpful only within certain limits. As
(De Bellis 2009, 161) emphasizes, “[s]o far, the interpretation of a bibliomet-
ric map has appeared not nearly as linear and straightforward as the [. . . ]
algorithm would lead one to expect.” This said, taken together the network
analyses in this chapter provided helpful insights on the dynamics of the
emissions trading discourse under study. Moreover, these findings led to a
set of four additional, observation-based research questions, which will guide
the interpretative analysis of documentary utterances to be undertaken in
the following three chapters.

Let us now start ‘zooming’ in on individual documentary utterances to
analyze their role in the unfolding discourse as well as to aggregate from
this analysis the major statements and translations that helped to construct
emissions trading as a ‘working’ policy tool. The next three chapters deal
with different time periods that correspond to the periods mapped in the
bibliographic coupling/ co-citation analysis above. Chapter 6 analyzes dis-
cursive precursors to emissions trading and captures the emergence of the
abstract emissions trading principle, not yet met with broad acceptance.
Chapter 7 focuses on the emergence of a practice oriented discourse where
first discursive links were created between emissions trading theory and on-
going policy experiments, culminating in the forceful proposal of the US
ARP at the end of the 1980s. Chapter 8 analyzes how emissions trading
became trendy throughout the 1990s and especially how parts of the dis-
course shifted to the newly surfaced problem of climate change, establishing
emissions trading as key answer to this new global problem.
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1920-1979: A theoretical
‘invention’

The story of how we have moved from Dales’ initial proposal to a much
wider use and interest in what are often called ‘cap-and-trade’ systems for
environmental regulation, is itself a fascinating history in the evolution
of policy instruments. [. . . ] Policy-makers around the globe are exploring
ways in which the marketable-rights approach may be used to increase the
effectiveness of environmental regulation. From this perspective, it is of
real interest to return to the basic idea itself—to see its original form and
justification. Good ideas sometimes bear fruit.

– Wallace Oates (2002, ix)

This is the first of three empirical chapters, in which I will ‘zoom’ into
the network of emissions trading documents in order to analyze their content
qualitatively, that is using interpretative analytics. This is a complemen-
tary perspective to that taken in the previous chapter, where I analyzed the
structural characteristics of the document network. Complementary means
here, that the two different perspectives mutually support each other. While
scientometric information about citation counts and dynamics orient the se-
lection of documents for detailed analysis, the latter type of analysis helps
to answer the questions that emerged during the structural analysis and
to trace the emergence and transformation of first- and second-order state-
ments, hardly visible from a purely structural perspective.

The structure of the three qualitative analysis chapters is roughly chrono-
logical. This chapter covers the time period in which the theoretical idea of
emissions trading took shape in the academic environmental economics dis-
course until it became mathematized as a potential policy blueprint during
the 1970s. The next chapter then investigates the discursive enrollment of
early US policy experiments, which became framed ‘implementions’ of the
emissions trading concept, and which where then taken to demonstrate the
functionality of emissions trading also for other contexts, such as the acid
rain problem. The third chapter deals with the emergence of carbon trading
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as yet another application context for the emissions trading policy blueprint
and works through parallel developments of evaluating and implementing
(carbon) emissions trading schemes in various places around the world. All
three chapters look at both the emergence and transformation of first- and
second order statements.

Besides their chronological structure, the chapters and their subsections
are also structured according to their findings, or better: each section typ-
ically highlights certain aspects of the emissions trading discourse, giving
answers to certain research questions of mine. I tried to indicate these con-
nections in the text by using the abbreviations of my research questions in
brackets. Sometimes the reader might wonder why I analyze certain docu-
ments in a particular section and not others. Normally I tried to account for
such choices in the text at their particular occurrence. Generally speaking,
all such choices were made carefully by scanning through all the documents
potentially relevant for each section and often additionally aided by evalu-
ating significance of documents in terms of citation counts. Thus, my choice
of ‘zooming’ in on certain documents in certain sections of the analysis is
never arbitrary, and while I might present certain documents in much more
detail than others, this does not mean that I have not looked into these
other documents in a detailed fashion as well. My analysis and choice of
documents to be ‘zoomed’ in should therefore be taken as a result—name
it ‘finding’ if you will—of a deep interpretative analysis, which had been so
complex that I wasn’t always able to give a full account of all steps and
decisions involved along the way, even though I tried.

Interpretative analysis of the emergence and transformation of state-
ments, especially in a discourse as specialized as the emissions trading dis-
course, is necessarily deep. Besides the point I just made, this also means
that the analysis needs to mirror the complexity of the discourse to an extent
where the meaning of certain statements and their transformation becomes
comprehensible to the reader. Environmental economics and the theory of
emissions trading can be a complicated matter at times, which is why some-
times I have to use quite a number of words to explain certain matters—in
an accessible way, I hope—in order to trace important translations.

6.1 Intellectual roots

Most observers see the intellectual roots of emissions trading in environmen-
tal economics. Two publications of the late 1960s—1) “The structuring of
atmospheric pollution control systems,” a contribution by Thomas Crocker
(1966) to an edited volume on the economics of air pollution, and 2) Pol-
lution, property & prices, a monograph by John Dales (1968b)—typically
count as the ‘birth’ of the emissions trading principle. As emissions trading
‘guru’ Thomas Tietenberg declared in 1980:
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Although the central concept involved can be traced at least back to
Alfred Marshall and Henry George, it seems fair to attribute much of
the revival of interest to Dales (1968a; 1968b) for water and Crocker
(1966) for air. (Tietenberg 1980, 391)1

Crocker and Dales are often described as revolutionaries. Ahead of their
time, they seem to have connected the dots in a way nobody had done
before them. Their ‘invention’ was to suggest a market in emission rights
as an economic policy solution to pollution problems. At a time where both
economists and environmentalists agreed that pollution was essentially a
result of ‘market failure’ the proposal to correct for such failure with a new
type of market appeared radical, if not provocative. In a quite personal
account of the history of environmental economics, Wallace Oates (2000,
142), author of several key textbooks in the field, recalls his first encounter
with Dales’ book:

My first reaction to the appearance of Dales’s book was one of skep-
ticism. I had found myself subjected to harsh criticism in various fo-
rums for proposing a pricing approach to environmental regulation. As
I mentioned earlier, some critics regarded the whole idea as basically
immoral. And here comes Dales pushing the point yet harder—he was
advocating that we effectively put the environment up for sale! But I
was proved wrong.

Whether or not Dales or Crocker ‘really’ invented emissions trading does
not matter for my purposes. What matters is that the emissions trading dis-
course itself sees its birth in the publications of these authors (Q-T-2, Q-T-
7).2 But as always with ‘new’ scientific ideas, emissions trading was not in-
vented entirely from scratch. When formulating their proposals, Crocker and
Dales drew from previously established economic concepts. Their achieve-
ment lay in gathering and recombining existing theoretical building blocks
into something significantly novel. And how could it be otherwise? Whereas
environmental economics was only about to emerge as an independent sub-
discipline in the 1960s, economists had already been writing on environ-
mental problems since the beginning of the century. This tradition of eco-
nomic thinking about environmental problems set the intellectual frame for

1In section 7.4 I will discuss Tietenberg’s 1980 article as a first crucial exercise in
‘tacking stock’ of the emissions trading discourse.

2Crocker and Dales were even awarded for their inventions. In 2001, Crocker’s 1966
paper received the Association for Environmental and Resource Economics (AERE) Publi-
cation of Enduring Quality. Crocker himself was awarded AERE Fellow in 2008, inter alia,
for “his seminal research contributions, particularly related to tradable permits” (AERE
2008). In memory of Dales, who passed away in 2007, the Environmental Market Associ-
ation (EMA) offers the Dales Memorial Leadership in Environmental Markets Award to
individuals or organizations with a ‘forward-thinking approach with market-based solu-
tions.’ The first award went to Dales himself as the ‘inventor’ of cap and trade (Fialka
2011).
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the emergence of both environmental economics and, within this new field,
the theory of emissions trading. The ‘invention’ of emissions trading must
therefore be understood in the context of these broader intellectual and
institutional developments (Q-O-2).

Pearce (2002) sees the main origin of environmental economics in the
1950s when, in the US, Resources for the Future (RFF) was established as
an independent research organization focusing on an array of environmental
issues. Allen Kneese and John Krutila were among the key figures in the
early RFF years and they participated in the institutionalization of environ-
mental economics as a subfield within economics—a process marked inter
alia by the launch of Journal of Environmental Economics and Management
(JEEM ) (in 1974) and the foundation of AERE (in 1979).3 The publica-
tions of Kneese, Krutila, and other early environmental economists (e.g.
Krutilla and Eckstein 1958; Kneese 1964; Krutilla 1967; Kneese and Bower
1968; Kneese et al. 1970; Krutilla and Fisher 1974) served as intellectual
orientations for the emerging field. Beyond that, environmental economics
has major roots in natural resource economics and similar literature (Pearce
2002). Authors such as Lewis Gray (1914), Arthur Pigou (1920), Harold
Hotelling (1931) H. Scott Gordon (1954), Ronald Coase (1960), and Garrett
Hardin (1968) wrote about ecological aspects of economic activities, such as
the depletion of natural resources or environmental pollution. Their works
had a key impact on the emerging environmental economics literature for
they showed how the economic method could be employed to analyze and
solve environmental problems.

A number of early economic publications on pollution have been fre-
quently cited in the emissions trading discourse. We can treat these publi-
cations as discursive ‘precursors’ of emissions trading because they provided
crucial building blocks for the development of the emissions trading theory.
In the language of SKAD these building blocks are statements, which are
themselves the result of the transformation of earlier statements. In other
words, we can think of the building blocks contained in these publications
as particular translations, which were re-enforced and/or re-shuffled in the
subsequent emissions trading discourse (Q-T-2, Q-T-5).

Arguably, the two most general and important of these translations, at
least what concerns their impact on the emissions trading discourse, were,
first, that ‘environmental problems are economic problems,’ and second,

3Few journals with a specific interest in publishing environmental economics issues
had existed before the introduction of JEEM . Exceptions were Land Economics (starting
in 1925 as Journal of Land and Public Utilities Economics) and American Journal of
Agricultural Economics (starting in 1919 as Journal of Farm Economics) (Brookshire
and Scrogin 2000). The idea to found a formal association to represent the community
of environmental economists emerged around the time when JEEM was launched, and it
was carried through a series of meetings from 1975 onwards (Russell 1995). RFF as well as
the Ford Foundation supported this process intellectually and financially. In 1979 AERE
was legally founded in Washington and soon adopted JEEM as its official journal.



Arno Simons Documented Authority 91

that ‘environmental problems require economic solutions.’ Linked to these
general translations were a number of more specific translations, such as
that environmental problems can be understood and analyzed as externality
problems, that their appearance and disappearance hinges on the distribu-
tion of property rights, that possible solutions to environmental problems
include direct state intervention and free-market bargaining, and that all
environmental policies should be justified in terms of cost-benefit analysis.

I will investigate these translations in the next two sections, where I
give an overview of the ‘discursive precursors’ to emissions trading. Then
I will turn to the ‘invention’ of emissions trading, reconstructing it again
as a major translation. By way of analyzing Crocker’s and Dales’ original
publications, including the way in which these publications mobilized the
precursor literature, I will show how the proposal to use markets in pollution
rights was both possible and radical in the second half of the 1960s. Then
I will trace the early uptake and stabilization of the new emissions trading
concept in the environmental economics literature of the 1970s. Key to the
acceptance of the emissions trading theory within environmental economics
was its mathematical re-formalization—its translation ‘from prose to math’
as it were.

Parallel to all these first-order translations, an important second-order
translation will be analyzed as well. The 1960s and 1970s marked the emer-
gence not only of the emissions trading discourse but equally of environmen-
tal economics as a subdiscipline in its own right. What is more, efforts were
made to establish environmental economics as a ‘science of choice,’ that is
as having a legitimate advisory role in the policy process. The time period
covered in this chapter thus gave birth to both a new idea and a new type
of speaker (Q-T-2, Q-T-7).

Taken as a whole, this chapter deals with the time before emissions
trading had first been put into policymaking practice. Note that the la-
bel ‘emissions trading’ first came up in the context of developing the US
ETP, the latter of which is commonly interpreted as the first ‘real-world
approximation’ of emissions trading (see the next chapter). As we will see,
the theory of emissions trading started under a different label, namely as a
theory of ‘tradable permits’ or ‘markets in pollution rights.’

6.2 Framing pollution as an economic problem

The environmental economics literature and its precursors have established
a distinct economic view on environmental problems through the notions of
‘externalities’ and ‘social costs.’ In fact, these notions are central not only to
environmental economics but to economics more broadly. Economists define
an externality as a positive or negative effect of someone’s economic activity
on third parties. Social costs are defined as private costs plus externalities.
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In this frame, environmental problems appear as economic problems to the
extent that they can be analyzed as results of externalities.

Arthur Pigou is often credited for the formalization of the concept of ex-
ternalities. He developed this concept in his 1920 monograph The economics
of welfare. The book’s starting point is the phenomenon of divergence be-
tween what Pigou called the marginal ‘private’ and the marginal ‘social’
net products of economic activity in an economy. By the former he meant
the effect of a marginal increment in economic activity felt by society as
a whole, by the latter he meant the effect of a marginal increment in eco-
nomic activity felt by the actor in that economic activity. As Pigou argued,
“[i]n some conditions this [the marginal private net product] is equal to,
in some it is greater than, in others it is less than the marginal social net
product” (135). Such divergence, Pigou argued, is bad for the economy be-
cause “[w]hen there is a divergence between these two sorts of marginal net
products, self-interest will not [. . . ] tend to make the national dividend a
maximum” (172).4

A major cause for the undesirable divergence between private and social
product, Pigou argues, is the existence of positive and negative externalities:

The source of the general divergences between the values of marginal
social and marginal private net product that occur under simple com-
petition is the fact that, in some occupations, a part of the product of
a unit of resources consists of something, which, instead of coming in
the first instance to the person who invests the unit, comes instead in
the first instance (i.e. prior to sale if sale takes place), as a positive or
negative item, to other people. (174)

Throughout his book, Pigou gives a number of examples of externalities,
both positive and negative. One such example concerns sparks from a rail-
way:

It might happen, for example [. . . ] that costs are thrown upon peo-
ple not directly concerned, through, say, uncompensated damage done
to surrounding woods by sparks from railway engines. All such ef-
fects must be included—some of them will be positive, others negative
elements—in reckoning up the social net product of the marginal in-
crement of any volume of resources turned into any use or place. (134)

In passing, Pigou also suggested that pollution was as an externality
problem. He mentioned “desecration widely wrought by uncontrolled smoke
from factories” (32) as an example of negative externalities and “the pre-
vention of smoke from factory chimneys” (183) as an example of positive

4‘National dividend’ is defined by Pigou as “that part of the objective income of the
community, including, of course, income derived from abroad, which can be measured in
money” (30).
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externalities in the form of ‘uncompensated services,’ where someone’s eco-
nomic activity incidentally benefits third parties from whom no payment
can be extracted. But Pigou had no real interest in environmental issues;
his smoke example was only one among many others and his main concern
was to make economics more coherent by accounting for the phenomenon of
divergence between social and private products (Klink 1994). Yet, Pigou’s
theory had a huge impact on environmental economics. A main reason for
this impact was, of course, Pigou’s unique solution to the externality prob-
lem in form of a tax (see the next section). But equally important was the
notion of externalities itself. It is this notion that allows the translation
of pollution and other environmental problems, such as climate change or
biodiversity loss, into genuinely economic problems.

Factory smoke—clearly a minor example in Pigou’s work—became a
major example in the subsequent discussion of externality problems, even for
authors who, like Pigou, were not primarily concerned with environmental
issues. The smoke example was picked up also by Ronald Coase in his 1960
article “The problem of social cost” in The Journal of Law and Economics—
one of the most-cited economic articles of all times and a very important
discursive precursor to the emissions trading discourse. Coase’s article starts
like this:

This paper is concerned with those actions of business firms which
have harmful effects on others. The standard example is that of a
factory the smoke from which has harmful effects on those occupying
neighbouring properties. The economic analysis of such a situation
has usually proceeded in terms of a divergence between the private
and social product of the factory, in which economists have largely
followed the treatment of Pigou in The Economics of Welfare. (1,
emphasis added)

The importance of the Coase article as a precursor to the emissions
trading discourse, and to environmental economics more generally, lies of
course not only in picking up the smoke example from Pigou. Rather it
lies in developing a distinctively different account of the externality problem
and a distinctively different solution to it.5 In the article, Coase positions
himself as an adversary of Pigou, arguing the latter “had not thought his
position through” (39). According to Coase, the problem of externalities
and social costs is different from what Pigou had imagined, and thus needs
to be reframed substantially:

The traditional approach has tended to obscure the nature of the choice
that has to be made. The question is commonly thought of as one in
which A inflicts harm on B and what has to be decided is: how should

5I will discuss and contrast Pigou’s and Coase’s proposed solutions to externality prob-
lems in the next section.
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we restrain A? But this is wrong. We are dealing with a problem of
a reciprocal nature. To avoid the harm to B would inflict harm on A.
The real question that has to be decided is: should A be allowed to
harm B or should B be allowed to harm A? The problem is to avoid
the more serious harm. (2)

With this notion of reciprocity, thinking about social costs is led into a
new direction. Now the focus is not primarily on avoiding economic activity
that harms third parties without compensation, such as pollution, but on
assessing whether the overall cost-benefit ratio of having such an activity
take place is preferable to not having such an activity take place. In this
respect, Coase attacked Pigou for having targeted the wrong question all
together. Remember that Pigou’s starting point was the observed divergence
between the private and social product. Coase, in contrast, called for a
comparison of alternative social arrangements:

It is enough for my purpose to show that, from an economic point of
view, a situation in which there is ‘uncompensated damage done to
surrounding woods by sparks from railway engines’ is not necessarily
undesirable. Whether it is desirable or not depends on the particular
circumstances. [. . . ] The question [. . . ] is whether it is desirable
to have a system in which the railway has to compensate those who
suffer damage from the fires which it causes or one in which the railway
does not have to compensate them. When an economist is comparing
alternative social arrangements, the proper procedure is to compare
the total social product yielded by these different arrangements. The
comparison of private and social products is neither here nor there.
[. . . T]he problem is to devise practical arrangements which will correct
defects in one part of the system without causing more serious harm
in other parts.

This translation of the problem of social costs has major implications
for the analysis of environmental problems. Not only is uncompensated
pollution, to stay with the smoke example, an economic problem, but it is not
even necessarily a problem in the first place. Whether or not factories should
compensate recipients of their smoke depends on the overall arrangement,
Coase argued.

A different, but related, way of approaching environmental problems as
economic problems builds on the economic analysis of natural resource use.
The belief that the ‘environment’ or various of its dimensions (soil, water,
air, vegetation, animals, etc.) are key economic resource has of course always
been important in economic thinking. But only in the early 20th century
economists began to formulate criteria for optimal use rates of natural re-
sources (Gray 1914; Hotelling 1931). In this context the problem of resource
depletion and pollution came into view as well, and economists discovered
that a main cause of this problem lies in the way economic use of natural
resources is structured.
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In 1954, Gordon published his seminal article “The economic theory of a
common-property resource: The fishery” in The Journal of Political Econ-
omy, in which he set out “to demonstrate that the ‘overfishing problem’ has
its roots in the economic organization of the industry” (128). The over-
exploitation of fishstocks is an economic more than a biological problem,
Gordon argued, caused by the fact that fishstocks as a factor of production
yield no economic rent. The main problem, in Gordon’s view, lies in the
arrangement of property rights. As long as fishstocks belong to everybody
in the sense that anyone can fish as much and wherever he or she wants,
nobody will have an incentive to invest in the protection of the stock, even
though everyone shares an interest in avoiding fishstock depletion:

[E]verybody’s property is nobody’s property. Wealth that is free for
all is valued by none because he who is foolhardy enough to wait for
its proper time of use will only find that it has been taken by another.
The blade of grass that the manorial cowherd leaves behind is valueless
to him, for tomorrow it may be eaten by another’s animal; the oil left
under the earth is valueless to the driller, for another may legally take
it; the fish in the sea are valueless to the fisherman, because there
is no assurance that they will be there for him tomorrow if they are
left behind today. A factor of production that is valued at nothing
in the business calculations of its users will yield nothing in income.
Common-property natural resources are free goods for the individual
and scarce goods for society. (Gordon 1954, 135)

Gordon’s analysis of this problem is a striking example of what Hardin
coined the ‘The tragedy of the commons’ in his 1968 article in Science,
carrying the same title. In this article, Hardin discussed the problem of
population growth as a special member of a larger class of ‘no technical
solution problems,’ problems to which there are no technical fixes. To solve
the population problem, Hardin argued, we need to diverge radically from
traditional economic thinking and “explicitly exorcize the spirit of Adam
Smith in the field of practical demography” (1244). He continued to elicit
the fact that Adam Smith’s ‘invisible hand’ mechanism fails when it comes
to the regulation of common property resources.

His main theoretical example was a pasture open to a society of rational
herdsman.6 Each herdsman seeks to maximize his gain by trying to keep

6In fact, Gordon also used this example in his 1954 article on the economics of fishery
management. More than ten years before Hardin he wrote:

Perhaps the most interesting similar case is the use of common pasture
in the medieval manorial economy. Where the ownership of animals
was private but the resource on which they fed was common (and
limited), it was necessary to regulate the use of common pasture in
order to prevent each man from competing and conflicting with his
neighbors in an effort to utilize more of the pasture for his own animals.
(Gordon 1954, 135)
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as many cattle as possible on the commons. This is true even when the
herdsman notice that the number of cattle at some point becomes so large
that the pasture threatens to be irreversibly destroyed, because the benefits
of adding another animal for each herdsman will always exceed the costs of
doing so. Hardin concluded that

[r]uin is the destination toward which all men rush, each pursuing
his own best interest in a society that believes in the freedom of the
commons. Freedom in a commons brings ruin to all. (1244)

According to Hardin, the ‘tragedy of the commons’ also appears in problems
of pollution, yet in a reverse way:

Here it is not a question of taking something out of the commons, but
of putting something in [. . . ] The rational man finds that his share of
the cost of the wastes he discharges into the commons is less than the
costs of purifying his wastes before releasing them. Since this is true for
every everyone, we are locked into a system of “fouling our own nest,”
so long as we behave only as independent, rational, free-enterprisers.

Through Gordon’s and Hardin’s analysis it becomes possible to view en-
vironmental problems, such as pollution, as problems of socially undesirable
resource use. One could of course try to reformulate the ‘tragedy of the com-
mons’ as an externalities problem, where each economic actor depletes an
available natural resource for other economic actors and where the protec-
tion of that resource would benefit not only those who invest in appropriate
protection measures. But externalities really was not the key concern for
Gordon and Hardin. Instead, they focused on the impact of property right
distribution on the incentive structure of economic actors. In this sense their
analysis is very different from that of Pigou and Coase.

In different ways, then, Pigou, Coase, Gordon, and Hardin translated
environmental problems into genuinely economic problems, making these
problems amendable to genuinely economic solutions (Q-T-2), which will be
discussed in the next section. Through this general translation, and to the
extent that it has become accepted in society, economists have positioned
themselves as legitimate experts on environmental problems. Therein lies
the importance of this translation not only for the emissions trading dis-
course but for environmental policy discourses more generally. In other
words, economists have used this translation to create a central speaker
position for themselves in environmental policy discourses (Q-T-4, Q-T-7),
helping to make (environmental) economics an ‘obligatory passage point’
(Callon 1986b).
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6.3 Proposing economic solutions

If environmental problems are to be seen as economic problems, the question
arises how to deal with them as a society. The above mentioned authors pro-
vided different answers to this question, but their general approach was to
suggest the creation of appropriate incentive structures in which economic
actors would behave in a way that the environmental problem in question
would not emerge. For Gordon (1954) and Hardin (1968), the main prob-
lem was, of course, how to avoid the tragedy of the commons. And both
authors reached essentially the same conclusion: In order to create incen-
tives for protecting natural resources, common goods must be turned into
either private or public property. As long as natural resources are “subject
to a unified directing power” (Gordon 1954, 135) such as an individual or
an organized collective, the tragedy of the commons can be avoided for the
unified directing power the has an incentive for protecting its own property.
As Gordon (1954, 132) wrote,

[b]y and large, the only fisherman who becomes rich is one who makes
a lucky catch or one who participates in a fishery that is put under a
form of social control that turns the open resource into property rights.
(132)

According to Hardin (1968), the solution depends on the situation and
type of commons. To counteract the erosion of National Parks, one of his
examples, he proposes to either “sell them off as private property,” or “keep
them as public property, but allocate the right to enter them” (1245). How-
ever, in the special case of pollution, Hardin saw a problem with this ap-
proach and favored another solution:

[T]he air and waters cannot readily be fenced, and so the tragedy of
the commons as a cesspool must be prevented by different means, by
coercive laws or taxing devices that make it cheaper for the polluter
to treat his pollutants than to discharge them untreated. (1245)

But even in this case he sees a strong connection between property rights
and the overuse of common resources. Only that this time the connection
is reversed:

Indeed, our particular concept of private property, which deters us from
exhausting the positive resources of the earth, favors pollution. The
owner of a factory on the bank of a stream [. . . ] often has difficulty
seeing why it is not his natural right to muddy the waters flowing
past his door. The law, always behind the times, requires elaborate
stitching and fitting to adapt it to this newly perceived aspect of the
commons.
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By discussing a redistribution of property rights as well as environmen-
tal taxation as economic solutions to the tragedy of the commons, Gordon
and Hardin touched upon a major sticking point that emerged during the
1960s from the debates on how to engage with environmental problems eco-
nomically, namely the question just how much and what kind of government
intervention was required. This question was discussed in the context of a
staged antagonism between Pigou, in one corner, and Coase, in the other.
As Klink (1994, 386) notes,

[t]extbooks usually identify Pigou and Coase as two antagonists, the
former a stubborn advocate of state intervention via taxation and the
latter an equally stubborn advocate of free negotiation between persons
affected by different problems, that is, avoiding state intervention at
all costs.

While this characterization may be exaggerated, as Klink shows—since
Pigou also discussed voluntary agreements and since Coase also discussed
state intervention—, ‘Pigouvian taxation’ and ‘Coasian bargaining’ became
labels for two alternative ways of going about environmental problems, the
former involving continuous government intervention, the latter involving
the government only in so far as it clarifies liability or property rights.
Pigou’s original proposal was this:

It is [. . . ] possible for the State, if it so chooses, to remove the diver-
gence in any field by ‘extraordinary encouragements’ or ‘extraordinary
restraints’ upon investments in that field. The most obvious forms
which these encouragements and restraints may assume are, of course,
those of bounties and taxes.

[. . . ]

for every industry in which the value of the marginal social net product
is less than that of the marginal private net product, there will be
certain rates of tax, the imposition of which by the State would increase
the size of the national dividend and increase economic welfare; and
one rate of tax, which would have the optimum effect in this respect.
(Pigou 1920, 192,224)

In the environmental economics literature Pigou’s proposal was, for the
most part, taken up as the idea to tax polluters as producers of negative
externalities at a rate that would compensate for the divergence between
private and social benefits their activities caused. Through such a tax, it
was believed, one could ‘internalize’ the social costs of polluting activities
into the cost-functions of the polluters. As Allen Kneese and Blair Bower,
director and associate director of RFF’s water quality program, contended
in their influential 1968 textbook on water management:
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In principle, either a charge on effluents or a payment to reduce dis-
charge will serve to induce the combination of measures that will mini-
mize the costs associated with waste disposal in a region. (Kneese and
Bower 1968, 98).

Coase, at least in the way he was discussed in environmental economics,
favored an approach that could do without direct state intervention. In his
1960 article, he discussed cases where externality problems are solved in the
course of free-market bargaining. Under the condition that there are no
transaction costs and that legal rights are clearly specified, Coase argued,
“[i]t is always possible to modify by transactions on the market the initial
legal delimitation of rights” (15). The parties involved in an externality
problem could simply reach an agreement on compensation payments at a
rate that would maximize production at the lowest costs. In one of Coase’s
examples, the noise of the machinery of a confectioner made it difficult
for a neighboring doctor to consult patients and a court decided that the
doctor had the right to prevent the confectioner from using his machinery.
According to Coase, the situation could have been solved as follows:

it would have been possible to modify the arrangements envisaged in
the legal ruling by means of a bargain between the parties. The doctor
would have been willing to waive his right and allow the machinery
to continue in operation if the confectioner would have paid him a
sum of money which was greater than the loss of income which he
would suffer from having to move to a more costly or less convenient
location or from having to curtail his activities at this location or, as
was suggested as a possibility, from having to build a separate wall
which would deaden the noise and vibration. (9)

More generally, Coase pointed out in a series of examples that the distri-
bution of rights and liabilities—for example, whether the confectioner is or
is not liable for the nuisance caused to the doctor—is completely irrelevant,
because in each case an efficient outcome will be achieved through bargain-
ing among the involved parties. This finding, that bargaining (under the
conditions specified above) will simply rearrange legal rights in an optimal
way was later coined the ‘Coase theorem.’

Most environmental economists have come to the conclusion that ‘Coasian
bargaining,’ though leading to efficient outcomes under certain conditions,
will not produce satisfactory results in many environmental problem con-
texts. Kneese and Bower (1968, 84), for example, concluded for the case of
water pollution:

Although it is possible for market transactions to take externalities
into account under certain circumstances, transactions of this kind
are rarely organized. The damaging effects of waste discharges may
be widespread and diffuse, and the linkages between dischargers and
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damaged parties are so technically complex, especially in highly de-
veloped areas, that establishing a market which would systematically
take account of external costs would be a very complex and expensive
procedure.

At this point it should be mentioned that Coase, himself, was skeptical
about the use of free-market bargaining in many cases (Klink 1994). In
Coase’s view, when transaction costs are high, sometimes the firm represents
an alternative to organizing production through market transactions. But he
also discussed cases in which not even the firm is a good solution. Strikingly,
Coase preferred state intervention over the creation of a firm and free-market
bargaining in the case of smoke nuisance:

direct governmental regulation will not necessarily give better results
than leaving the problem to be solved by the market or the firm. But
equally there is no reason why, on occasion, such governmental admin-
istrative regulation should not lead to an improvement in economic
efficiency. This would seem particularly likely when, as is normally the
case with the smoke nuisance, a large number of people are involved
and in which therefore the costs of handling the problem through the
market or the firm may be high. (Coase 1960, 18)

The sheer complexity of most environmental problems, it was found also
by others, precluded self co-ordination among economic actors which could
lead them to reach an optimal equilibrium, such as the economically optimal
rate of pollution, or the economically optimal rate of resource outtake. It
was believed that, therefore, some form of collective co-ordination mecha-
nisms was needed. Again for the case of water pollution, Kneese and Bower
(1968) proposed the establishment of ‘public authority’ to oversee and coor-
dinate the economic activities in a given water quality region, also by levying
Pigouvian taxes.

Behind the question how much and what kind of government interven-
tion was necessary from an economical point of view was a strong concern
for cost-efficient policies. Coase (1960) emphasized that government inter-
vention is itself a cost factor that needs to be included into the economic
equation. While he did not want to rule out government intervention per
se, as we have just seen, he was of the opinion “that economists, and policy-
makers generally, have tended to over-estimate the advantages which come
from governmental regulation” (18). What is more, he contended that gov-
ernment intervention “may lead to the protection of those responsible for
harmful effects being carried too far” (28). In his view, therefore, only
thorough cost-benefit analysis can provide a solid base for political decision-
making:

in choosing between social arrangements within the context of which
individual decisions are made, [. . . ] we have to take into account the
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costs involved in operating the various social arrangements (whether it
be the working of a market or of a government department), as well as
the costs involved in moving to a new system. In devising and choosing
between social arrangements we should have regard for the total effect.
(44)

This type of cost-benefit thinking was readily applied by the early en-
vironmental economics literature. It was also demanded that policymakers
should open up to cost-benefit thinking and invite environmental economists
as advisors on policy choice. Kneese and Bower (1968), for example, made
the following comment about the role of (environmental) economists in the
environmental policy process:

Economics, which has been called the ‘science of choice,’ can help to
devise criteria which public or co-operative agencies can use in making
decisions about the management of water resources. Even where all
relevant values cannot be quantified, the ‘economic approach’ often
provides a useful way of thinking about the problems and a useful way
of organizing data for decision-makers. (8)

Describing economics as the ‘science of choice’ captures nicely what was
at stake for environmental economists during the 1960s and 1970s. Their am-
bition was not merely to analyze and describe environmental problems from
an economic perspective, but to actively engage in devising cost-efficient
solutions to environmental problems and ultimately to assist the choice of
appropriate policies. Equipped with an objective method, cost-benefit anal-
ysis, environmental economists aimed at establishing themselves as experts
not only on the ‘nature’ of environmental problems but also on the ‘science’
of choosing solutions to these problems, again as a means to become an
‘obligatory passage point’ for society (Q-T-4, Q-T-7). But it was not before
the 1980s that this status was fully established.

During the 1960s, at the dawn of environmental policy, cost-benefit anal-
ysis was not yet a real concern for policymakers (Pearce 2002; Oates 2000).
Pigouvian taxation found some attention in the environmental policy arena
but was rarely ever implemented. The world’s first modern environmental
legislation, passed during the late 1960s and early 1970s in the US and Eu-
rope, for the most part relied on so-called ‘command and control’ policies.
Originally a military concept, ‘command and control’ was introduced into
(environmental) policymaking to describe the situation where a government
sets a target, such as a reduction of harmful emissions, and tells the reg-
ulated party how to reach that target, for example through the use of a
particular cleaning technology built into smokestacks. Environmental poli-
cymaking was not yet ‘tuned in’ to the hymn of environmental economics.
But the hymn was being sung and, as Pearce (2002, 61) notes,

[t]he instruments for achieving optimality had [. . . ] begun to be forged.
Pollution taxes and perhaps Coaseian bargains provided efficient solu-
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tions, and these instruments were soon to be joined by perhaps one of
the most ingenious policy instruments of all, the tradable permit.

6.4 ‘Inventing’ emissions trading

In light of a better understanding of the discursive ‘precursors’ to emissions
trading, we are now in a position to understand how Crocker and Dales
could come up, independently of each other, with the idea to use tradable
permit markets as a tool for solving pollution problems. Their ‘invention,’ I
hope to show, was a recombination of already existing building blocks rather
than a creation ex nihilo. By way of showing the linkages to the precursor
literature and its translations, this section reconstructs Crocker’s and Dales’
original arguments for a market in pollution rights.

The two publications credited for having ‘invented’ the emissions trad-
ing principle are both similar and different. They differ mainly with regards
to their format and impact. Whereas Crocker’s “The structuring of atmo-
spheric pollution control systems” is a 25 page contribution to an edited
volume on the economics of air pollution,7 Dales’ Pollution, Property &
Prices is a 117 page monograph. Note that at the time of publication, Dales
was a professor at the University of Toronto while Crocker was still a PhD
student at the University of Wisconsin.8 Although Crocker published ear-
lier than Dales and although the former specifically discussed markets in air
pollution rights, it was Dales who had more direct impact on the emissions
trading discourse. Dales’ book is certainly cited much more frequently in
my dataset than Crocker’s paper—24 vs. 6 counts.9

With regards to their content, however,—and if one abstract from a
number of details—the two texts are strikingly similar. Their shared aim is
to develop an economic perspective on pollution control (Crocker only looks
at air pollution, though). Dales even suggested that his book may have just
as well been entitled “An Economist Looks at Pollution” (xi). Both authors
start by re-defining pollution problems in economic terms. According to

7This volume was framed as an intellectual ‘milestone.’ It gather contributions of
economists in influential positions across academia and policymaking to discuss economic
aspects of air pollution, and was supported inter alia by the US Public Health Service
(US PHS) and the US Council of Economic Advisors (US CEA) (Wolozin 1966). That
Vernon MacKenzie, Assistant Surgeon General and Chief of the Division of Air Pollution
of the US PHS, wrote the volume’s foreword as the leading US government spokesperson
on matters of public health shows that already in the 1960s environmental economists
could count on support from high-rank policymakers and institutions.

8Crocker’s supervisor had sent Crocker to replace him at a lecture series at the Amer-
ican University in Washington DC., from which the the edited volume resulted Crocker’s
paper was published in (3sat 2011).

9Shields (2007, 26), going some way in tracing the uptake of Dales’ book in the sub-
sequent emissions trading discourse (unfortunately not very systematically) also contends
that Dales’ text was more influential than Crocker’s and marked the “tipping point” for
the idea of markets in pollution rights.
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Crocker (1966), air pollution clearly is a problem of social costs: a case
of “market failure” (61) characterized by a “divorce of emission costs from
emission benefits” (61f), and the seemingly unfair situation “in which off-
site parties or receptors frequently bear all the costs, while all the benefits
accrue to emitters” (62). Following in Coase’s footsteps (see section 6.2),
he further argued that the point is not blame anyone for pollution, but to
acknowledge the reciprocal nature of the problem:

the criteria of economic efficiency and welfare maximization require
that we do not simply reverse the present situation. [. . . ] We are no
more justified in making the would-be emitter endure all the costs of
‘pure’ air while the would-be receptor receives all the benefits than we
are in burdening the receptor with all the costs of ‘dirty’ air while the
emitter collects all the benefits. (62f)

Dales (1968b) argued very similarly. Just like Crocker, he pointed to the
reciprocity of the pollution problem:

‘one man’s poison may be another man’s meat.’ [. . . ] It must be
remembered that pollution of all kinds is always economically beneficial
to some people to some extent [. . . ] It is only when the harm done by
disposing of a particular waste in a particular way exceeds the benefits
associated with the practice that a pollution problem exists. (7f)

Crocker’s and Dales’ problem definitions also bear resemblance to the
tragedy of the commons. Crocker (1966) pointed out that the atmosphere
has two key economic dimensions: a ‘life- and property-supporting capacity,’
on the one hand, and a ‘waste-disposal capacity,’ on the other. Both capaci-
ties are important for economic development, but the problem, according to
Crocker, is that “both of these dimensions are considered by the individual
receptor or emitter to be free goods” (64). This creates a situation “where
everybody is likely to go up the stack together, landing only where the capri-
ciousness of the winds of (ill) luck dictate” (66). Dales discussed pollution
as a common-good problem by referring directly to Gordon’s (1954) article
on economic fishery management (see section 6.2):

There is an old saying that ‘everyone’s property is no one’s property,’
the inference being that no one looks after it, that everyone over-uses
it, and that the property therefore deteriorates.
[. . . ]
Air and water in this country, and in most other countries, have been
treated as unrestricted common property; so long as they are so treated
air and water pollution will increase and the physical condition of our
air and water assets will continue to deteriorate. (Dales 1968b, 63,65)

Whereas Crocker and Dales agreed on the general nature of pollution
problems, some disagreement existed concerning the role of economics in
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solving pollution problems. For Crocker (1966), the main goal of analyz-
ing pollution problems economically was to solve them by determining the
optimal level and allocation of pollution. Writing about air pollution, he
was concerned about a potential “waste of the air resource, in the economic
sense of the word” (63). His goal was to “maximiz[e] over time the net so-
cial returns obtainable from the air resource” (76f). Crocker knew that in
order to achieve this one needs to have full information of the “values of the
damage costs and cost-savings which accrue to or are foregone by emitters
and receptors” (76) under varying conditions. Under the assumption that
such information could be gathered, cost-benefit analysis would determine
the optimal allocation of the air resource, and the pollution problem could
be solved by enforcing an appropriate rearrangement of economic activities.

Dales (1968b), in contrast, was skeptical that any real-world pollution
problem could be ‘solved’ on the basis of economic considerations alone.
Whereas economic cost-benefit analysis may find the optimal level and al-
location of pollution in grossly simplified thought experiments, “the actual
making of decisions about such problems cannot be reduced to a mechanical,
numerical procedure” (36), he pointed out. He contended that it was simply
impossible to determine the ‘real’ costs and benefits of pollution, mainly
because the long-term outcomes of complex choices were always uncertain
and because people’s attitudes and preferences were subject to change over
time. No optimum level or allocation of pollution can therefore be deter-
mined through cost-benefit analysis:

the economist cannot tell us how to allocate our costs of waste disposal,
because he cannot measure welfare damages. And if he cannot measure
this term in the equation, he cannot use the differential calculus to tell
us what the values of the other three terms should be. (104)

Determining policy goals such as desired levels of pollution is a task to
be solved politically, Dales concluded:

In the end it is you and I who are going to elect the politicians who are
going to decide how much pollution we are going to have, what sort of
pollution it is going to be, and where we are going to have it. (104)

This, of course, does not mean that Dales saw no use in applying cost-benefit
analysis to pollution problems. To the contrary, while cost-benefit analysis
cannot assist the process of determining policy goals, it is, so he argued,

all but indispensable in helping us to decide on the best way of imple-
menting a policy once it has been chosen. The criterion is simply that
the best way of implementing a policy is the least costly way, counting
all costs. (99, original emphasis)

Note what happens here: By distinguishing between the ‘political’ task
of determining policy goals and the ‘economic’ task of choosing the ap-
propriate means to achieve these goals, Dales distributed specific roles and
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responsibilities between politicians and economists. Thereby he gave the
notion of economics as a ‘science of choice’ (see section 6.2) a very precise,
more narrow, meaning.10 As it turned out, this new meaning became widely
accepted in the emissions trading discourse and soon strengthened, rather
than weakened, the role of economics as policy advisors.

Ironically, although Crocker (1966) hoped that optimal pollution levels
could be determined economically, he too, came to the conclusion that in
reality this was almost impossible. He therefore suggested that minimal
standards should be imposed on emitters and receptors in form of emission
and/or location standards. This would have the effect “to restrict individual
receptor and emitter initiative in air uses to certain predetermined channels”
(79f, my emphasis). Crocker leaves the reader wondering, however, how to
establish these standards, if not economically. Crocker’s vagueness on this
point arguably shows that he simply was not ready to give up the idea that
economics could determine policy goals (see also below).

How, then, did Crocker and Dales come to propose markets in pollution
rights? First of all, both authors agreed that one should not continue to treat
the air and water resources as common-properties, and they both favored
the introduction of a central authority capable of coordinating the economic
activities of polluters and receptors. This authority should then be tasked
with enforcing a given pollution standard that has been set economically
(Crocker)/ politically (Dales).

For Crocker (1966) the main question then became how to determine
the individual preference functions of emitters and receptors and achieve an
optimal allocation “within the constraints imposed by the standards” (80).
His suggested answer was that the control authority should “supply rights
to the use of the air’s waste-disposal dimension at a charge varying with
quantity, time, and location to competing receptors and emitters” (80f).
But since the control authority does not know the individual preference
functions of emitters and receptors, the price of an emission right should be
established by a ‘market pricing system:’

I would like to suggest that a market pricing system which defines
emission rights [. . . ] and which is open to both emitters and receptors
on a periodic competitive basis offers as yet unexploited possibilities of
drastically increasing the likelihood of achieving optimal [. . . ] alloca-
tion of the air’s two value dimensions. [. . . ] Although the atmospheric
pollution control authority’s responsibilities will continue to be a good
deal broader than the basic governmental function of providing legal
and tenure certainty in property rights, its necessary work will not
have to include all the guesswork involved in attempting to estimate

10Kneese and Bower (1968), who used the notion of economics as a ‘science of choice,’
envisioned a broader role for economics. “Even where all relevant values cannot be quanti-
fied,” they argued, “the ‘economic approach’ often provides a useful way of thinking about
the problems and a useful way of organizing data for decision-makers” (8).
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individual emitter and receptor preference functions.

[. . . ]

It is one of the advantages of a price system that in order for it to
work efficiently, the only person who needs to know about how any
given user will use the right he has purchased is the user himself. He
has to decide how much to offer for a certain right. Whether or not
he will obtain it depends on what others are willing to offer. If, for
some reason, the market doesn’t conform to his ideas about his future
needs, then he doesn’t have to participate in the market. The decisions
that he and all other users of the air resource make with respect to the
purchase of emission rights thus reveal to the control authority the real
economic values of the air’s two value dimensions. (81)

Crocker thus saw the market in emission rights as a sort of calculation
machine that allocates the air’s two value dimensions optimally and more
or less automatically.11 What is more, Crocker believed that the “provision
for the purchase of emission rights [. . . ] also produces objectively quantifi-
able information for purposes of setting and checking standards” (82, my
emphasis). This underlines my claim that Crocker, unlike Dales, thought
that policy goals could and should be determined economically.

Given his different stance on the role of economics, Dales (1968b) envi-
sioned a slightly different purpose for a market in pollution rights. His aim
was to employ economic cost-benefit analysis not to devise a way of deter-
mining the optimal level of pollution but to chose a cost-effective means to
achieve a given level once it has been set. “To an economist,” Dales noted,
“there are only three basically different ways” (81), or “methods” (82), of
implementing a policy goal such as a certain pollution level: 1) ‘regulation’,
2) ‘subsidization’, and 3) ‘pollution charges.’12 Comparing these methods,
Dales concluded that a special variant of pollution charges, ‘across-the-board
charges’ (a fee polluters have to pay for each ton of polluting waste), “is by
far the most efficient, i.e., the least costly, way for [. . . ] implement[ing the]
policy” (92). Finally, as a means to overcome the “awkwardnesses” (93) of
determining the right level for the pollution charge as well as the level of
waste reduction needed in order to allow new waste emitters to enter the re-
gion without increasing the total amount of emissions into the water system,
Dales presented his “‘economico-legal’ proposal for dealing with pollution
problems” (xii):

11In fact, Crocker argued that even when emission rights are specified and offered on an
open market, a major coordination problem remains. Receptors, who in Crocker’s market
model would need to buy emission rights to prevent emitters from using these rights, have
an incentive to free-ride on the rights purchased by other receptors. To solve this problem,
the control authority would have to intervene by forming groups of receptors and to some
extent centralizing their decision-making processes.

12Dales also emphasized the generic applicability of these methods, which in his view
“apply to most social problems and are by no means confined to pollution problems.” (82)
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Let us try to set up a ‘market’ in ‘pollution rights.’ The Board [of
the control authority] starts the process by creating a certain number
of Pollution Rights, each Right giving whoever buys it the right to
discharge one equivalent ton of wastes into natural waters during the
current year.
[. . . ]
As time goes on, we would expect the growth of population and in-
dustry to result in an increase in the demand for Rights, and since the
number of Rights issued by the Board cannot be increased the price
of the Rights will move upward. As it does so, the incentive for waste
dischargers to treat, or reduce, their wastes, so that they reduce the
number of Rights they must buy, increases. (92,93)

For Dales, besides creating incentives for innovative waste reduction
strategies, the main point about setting up a market in pollution rights
is its ability to set the price of the pollution charge automatically and at the
lowest-possible costs. This is what makes pollution markets an indispensable
and generic tool for policymakers:

Such markets would automatically set the correct level of the pollu-
tion charge (instead of its having to be set by some committee, after
long and learned discussion) and would also automatically, and con-
tinuously, adjust the level of the charge to take account of economic
growth. A simple market that can be operated by three or four peo-
ple and a small staff of stenographers to register purchases and sales is
very much cheaper, and just as efficient, as a large bureaucracy replete
with computers to give answers to complicated pricing problems. If it
is feasible to establish a market to implement a policy, no policy-maker
can afford to do without one. Unless I am very much mistaken, mar-
kets can be used to implement any anti-pollution policy that you or I
can dream up. (100, my emphasis)

In sum, by way of recombining existing building blocks from environ-
mental economics and related fields (Q-T-2, Q-T-5), Crocker and Dales in-
dependently proposed what was later called a ‘cap-and-trade’ system. But
they envisioned slightly different purposes for such a system. In comparison
to Crocker, it seems that Dales was more clear about what he wanted his
cap-and-trade system to do, and he described this system in more detail (he
also had more space to do so). Dales also used different modalities than
Crocker (Q-T-6). Whereas the latter “would like to suggest” that a market
in emissions rights “offers as yet unexploited possibilities of drastically in-
creasing the likelihood of achieving optimal [. . . ] allocation” (Crocker 1966,
81), (Dales 1968b, 100) simply claims that this is the case, highlighting that
“no policy-maker can afford to do without one.” As a result, Dales’ claims
may appear much more forceful than Crocker’s. In addition, Dales framed
his proposal in a more general way than Crocker. While the latter was ex-
clusively interested in air pollution, the former explicitly mentioned that his
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analysis “should apply equally well to air-pollution problems” (Dales 1968b,
77).13 This and the fact that Dales, unlike Crocker, explicitly addressed
both academics and policymakers helps to explain why Dales’ book was
more influential than Crocker’s article in advocating the idea of pollution
markets.

6.5 Creating authority through mathematization

The proposals by Crocker and Dales did not receive much attention during
the second half of the 1960s, not even within the emerging field of environ-
mental economics. Economic thinking about environmental problems was
still primarily framed through the ideas and writings of Pigou and Coase. In
his analysis of the early history of emissions trading, Meidinger (1985, 454f)
notes that markets in pollution rights at first “seem to have been viewed
as an intriguing, but somewhat eccentric and uninspiring alternative.” The
status of pollution markets changed, however, when during the 1970s a num-
ber of theoretical economic articles began reformulating this idea, or aspects
of it, in mathematical terms in order to derive particular proofs and the-
orems (e.g. Baumol and Oates 1971; Montgomery 1972; Tietenberg 1973;
Atkinson and Lewis 1974; Montgomery 1974; Weitzman 1974; Buchanan
and Tullock 1975; Roberts and Spence 1976). This early ‘mathematization’
was a crucial step in convincing the environmental economics community
that markets in pollution rights must be considered a serious alternative to
almost everybody’s favorite at the time: Pigouvian taxes. As Tietenberg
(2006, 4f) notes in his short historical account of the intellectual history of
emissions trading,

these articles were instrumental in legitimizing the concept of emissions
trading in the eyes of those theorists who tend to be distrustful of ad
hoc arguments until the formal properties of the system are worked
out.

This section will take a look at the early ‘mathematization’ literature and
analyze its contribution to the emissions trading discourse.

Undoubtedly the most influential mathematization of pollution markets
is found in David Montgomery’s 1972 article “Markets in licenses and ef-
ficient pollution control programs,” published in the Journal of Economic
Theory. The third-most cited document in my dataset, this article became

13As if foreshadowing later developments, (Dales 1968b, 103) even mentioned

the possibility that the exhausts of high-flying supersonic aircraft may
lead to an increasing carbon-dioxide cloud cover over the world, and
a consequent rise in temperature sufficient to melt the polar ice caps
and flood coastal populations.
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a major reference point in the subsequent emissions trading discourse for
having proved the cost-efficiency of pollution markets. Montgomery’s start-
ing point was the observation that “[a]rtificial markets have received some
attention as a means of remedying market failure and, in particular, dealing
with pollution from various sources” (395). He particularly cited three pub-
lications in this regard. The first is a 1969 paper by Kenneth Arrow (not
in my dataset), in which the latter had argued that externalities can be re-
garded as ordinary commodities, and that the formal theory of competitive
equilibrium applies to their analysis. Montgomery contended that Arrow’s
findings together with the assumption that “many forms of pollution are
perfect substitutes for each other [. . . ] leads to the possibility of establish-
ing markets in rights (or ‘licenses’) which will bring together many buyers
and sellers” (395). Second, he cited Dales with his 1968 book as the author
who had “discussed a wide variety of such arrangements” (395). Finally,
he mentioned an unpublished paper by Jacoby and Schaumberg (not in my
dataset) as a proposal to establish a market in licenses to control water
pollution from industrial sources in the Delaware estuary. Of these three
sources, Dales’ book arguably had the biggest influence on Montgomery’s
argument (cf. Shields 2007).

The purpose of Montgomery’s article was “to provide a solid theoretical
foundation” (396) for markets in pollution rights. In particular, Montgomery
wanted to characterize pollution markets

in a general fashion, and [. . . ] prove[] that even in quite complex
circumstances the market in licenses has an equilibrium which achieves
externally given standards of environmental quality at least cost to the
regulated industries. (396)

In order to achieve this aim, he had to translate the ‘prose’ of Dales’ original
proposal into proper economic math. What he needed were formal expres-
sions, upon which mathematical operations could be performed. In a first
step, he therefore reformulated Dales’ particular way of framing the eco-
nomic pollution problem—as the challenge of determining the least-costly
method of implementing a pollution standard once such a standard has been
set externally (see previous section)—in mathematical terms, expressed as
a relationship among a set of vectors. A first vector, “Q∗ = (q∗

1, ..., q∗
m),”

represented “a regional standard of environmental quality [. . . ] chosen as a
goal by a resource management agency” in the form of “concentrations of one
pollutant at various locations” (397). A second vector, “E = (e1, ..., en),”
represented the different emission rates of all the sources in a region. Finally,
a third vector, “Q,” represented the actual concentrations of the pollutant
at various locations and was obtained by mapping “[t]he emission vector
[. . . ] into concentrations by a semipositive matrix H, so that E · H = Q”
(397). This treatment allowed Montgomery to re-state Dales’ problem of
pollution control as follows:
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The standard Q∗ imposes constraints on allowable emission rates of
the form E · H ≤ Q∗. The problem of pollution control is to achieve
Q∗ at least cost to the polluters. (397)

By way of using these and other formulas, Montgomery first proceeded
“to the construction of markets” (401) and then to establishing “the ex-
istence and efficiency of equilibrium in a system of transferable licenses to
pollute” (403) as well as to ‘proving’—mathematically that is—“that a com-
petitive equilibrium, satisfying the conditions of joint cost minimization, ex-
ists in the market for emission licenses” (417). Everything falls into place
logically, by following through a series of mathematical operations.

Note again the difference in modalities in comparison to Crocker’s and
Dales’ original proposals. While Dales already formulated his proposal much
more forceful than Crocker, as we have seen above, Montgomery’s language
is even more forceful. Whereas (Dales 1968b, 100) inserts comments such as
“Unless I am very much mistaken,” Montgomery simply ‘shows’ and ‘proves’
his case with absolute certainty.

This proof of the cost-efficiency of pollution markets as a means to
achieve a given pollution standard is what has made Montgomery’s arti-
cle so important in the eyes of those who cited him later. As Robert Stavins
(1995, 134), economist at Harvard University and RFF, emphasized in the
middle of the 1990s:

More than two decades ago, Crocker [. . . ] and Dales [. . . ] devel-
oped the idea of using transferable discharge permits to allocate the
pollution-control burden among firms or individuals; and Montgomery
[. . . ] provided a rigorous proof that a tradeable-permit system could,
in theory, provide a cost-effective policy instrument for pollution con-
trol. A sizeable literature on tradeable permits has followed.

Note how this quote reads like a lineage of descent that connects the two
‘inventors,’ Crocker and Dales, with the ‘supplier of proof,’ Montgomery,
and then the ‘rest’ of the literature. The publication of Montgomery’s article
thus appears as a crucial event without which, possibly, no sizable literature
would have followed.14

Often, Montgomery is also cited for a specific argument he made with
respect to the efficiency properties of pollution markets, namely that the
initial allocation of licenses would not matter. Montgomery stated that

the management agency can distribute licenses as it pleases. Consider-
ations of equity, of administrative convenience, or of political expedi-
ency can determine the allocation. The same efficient equilibrium will
be achieved. (409)

14This quote is a nice and typical example of how emissions trading authors tell their
own story of origin. See my discussion of this point in sections 7.4 and 9.4.
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Ironically, Montgomery himself believed that another aspect of his ar-
ticle should be seen as his “most important contribution,” namely that he
developed “a decentralized system for achieving environmental goals at a
number of different locations” (396). But this is not what his article has
usually been cited for (cf. Shields 2007). That Montgomery’s article has
been credited mainly as a proof of Dales’ assumption of the cost-efficiency
of pollution markets—rather than as a generalization of Dales’ idea to many
locations—underlines my theoretical argument that the ‘meaning’ of docu-
ments becomes re-interpreted by later documents (see chapter 3).

Another key impact of Montgomery’s article and the early mathemati-
zation literature on the subsequent emissions trading discourse was to have
compared and contrasted pollution markets with their most obvious alterna-
tive: Pigouvian taxes. Similar to Dales and Crocker, Montgomery (1972)—
who did not cite Crocker—emphasized the information gathering potential
of a market in emission licenses, and therefore advocated such a market over
a Pigouvian taxation scheme:

A licensing scheme does not require such prior or iterative gathering
of information. The market makes the necessary calculations indepen-
dently in the course of reaching equilibrium. For this reason we are
led to consider licensing schemes as superior to taxation. The natural
correlate of emission charges is a system of emission licenses. (411)

Other authors used a formalized approach to discuss the possibility of
combining the pros and cons of pollution markets and Pigouvian taxation
into a combined design. Such an idea was first developed by Marc Roberts
and Michael Spence in their 1976 article “Effluent charges and licenses un-
der uncertainty,” which appeared in the Journal of Public Economics. Their
overall aim was to devise “a control scheme so as to minimize expected total
social costs” (194)—an aim closer to the traditional approach of searching for
optimal pollution levels than to Dales and Montgomery’s approach of look-
ing for cost-effective ways of implementing an exogenously given standard.
Given their problem framing, Robert and Spence argued about the relation-
ship between Pigouvian taxation (effluent charges) and pollution markets
(marketable licenses):

Effluent charges and marketable licenses have the virtue of inducing
the private sector to minimize the costs of cleanup. But in the presence
of uncertainty, they differ in the manner in which the ex post achieved
results differ from the socially optimal outcome. Effluent charges bring
about too little cleanup when cleanup costs turn out to be higher than
expected, and they induce excessive cleanup when the costs of cleanup
turn out to be low. Licenses have the opposite failing. Since the level
of cleanup is predetermined, it will be too high when cleanup costs are
high and too low when costs are low. (194)
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As a solution to this problem, the authors proposed a hybrid approach
that combines a finite set of transferable licenses with a unit effluent sub-
sidy, paid to any firm whose license holdings exceed its emissions, and a
penalty, in form of an effluent fee, that is imposed on firms that exceed
their holdings of licenses. A mathematical exploration of the properties of
the proposed system led the authors to conclude that this system “allo-
cates cleanup among polluting firms efficiently” and is “preferable to either
a pure effluent fee or a pure license scheme” because “[e]xpected total costs
(cleanup and damages from pollution) are lower” (196f). This, then, was
another proof of the efficiency of pollution markets and, at the same time,
an attempt to find a compromise between the pros and cons of Pigouvian
taxation and pollution markets.

Arguably the most important comparison between pollution taxes and
markets is found in Martin Weitzman’s 1974 article “Prices vs. quantities,”
published in The Review of Economic Studies. The tenth most-cited docu-
ment in my dataset, this article set out to compare different pollution control
mechanisms and established, mathematically, how two general ‘modes of po-
litical control’—one containing Pigouvian taxes, the other (later interpreted
as) containing markets in pollution rights—perform under different condi-
tions. In order to answer the question “whether it would be better to control
certain forms of pollution by setting emission standards or by charging the
appropriate pollution taxes” (477), Weitzman developed “strictly ‘economic’
criteria by which the comparative performance of price and quantity plan-
ning instruments might be objectively evaluated” (479).

With the help of a mathematical model, “�=̊σ2B′′
2C′′2 + σ2

2C′′ ,” in which “�”
stands for the comparative advantage of prices over quantities, “C ′′” and
“B′′” stand for the curvature of costs and benefits, respectively, of producing
a given amount of a commodity (he uses the example of clean air), and “σ”
stands for the the mean square error in marginal cost, Weitzman drew a
number of conclusions about when expected welfare gains may be higher or
lower under price or quantity modes of control. For example, he established
that “quantities are the preferred planning instrument if and only if benefits
have more curvature than costs” or that “the price mode looks relatively
more attractive when the benefit function is closer to being linear,” but
always given that “the sum of the ‘other’ considerations [Weitzman refers to
non-economic considerations] nets out to a zero bias toward either control
mode” (485). The other way around, he found that “where the cost function
is highly curved [. . . ] ‘non-economic’ factors should play the decisive role in
determining which system of control to impose” (485).

Weitzman’s analysis was not a treatment of pollution markets in the
narrow sense. But since his main formula allowed general conclusions as
to the comparative performance of prices vs. quantities, and since pollu-
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tion markets were later interpreted15 to be instances of quantity rather than
price modes, his article became a major reference point in the emissions
trading discourse and in comparative debates on pollution taxes and mar-
kets. According to Cropper and Oates (1992, 682f), for example, Weitzman’s
theorem

establishes the conditions under which the expected welfare gain under
a unit tax exceeds, is equal to, or falls short of that under a system
of marketable permits (quotas). [. . . It] suggests the conditions under
which each of these two policy instruments is to be preferred to the
other.

It should be mentioned in this context that the 1970s were also the
period in which the Pigouvian taxation appraoch was newly scrutinized in
mathematical terms. Publications by Baumol and Oates (1971), Baumol
(1972), and Baumol and Oates (1975) developed modified versions of this
approach and proved its cost-efficiency properties. The main modification
consisted in following Dales’ suggestion to restrict cost-benefit analysis to the
task of finding cost-efficient ways of implementing given pollution standards
(rather than determining the optimal level and allocation of pollution).16

Yet, instead of proposing a pollution market to allocate shares of a given
cap that represents the standard, Baumol and Oates proposed taxes at a
rate that would ensure the standard is met.17 Consider in which similar
words they advocated their solution:

It is easy to see, however, that the unit-tax approach can automatically
produce the least-cost assignment of smoke-reduction quotas without
the need for any complicated calculations by the enforcement authority.
(Baumol and Oates 1975, 139, my emphasis)

The work of Baumol and Oates was important for the emissions trading
discourse in two ways. First of all, it helped to establish the principal parity

15Strikingly, the only time Weitzman (1974, 490) directly mentions pollution markets
in his article is when he referenced Dales’ 1968 proposal as an interesting combination
of price and quantity modes, where “total output” (quantity) is “fix[ed] by command”
and then “subdivided by a price mechanism.” In this sense, Weitzman’s article is just
another example for how the ‘meaning’ of documentary utterances in the emissions trading
discourse became re-interpreted by the citing literature.

16Baumol and Oates actually credited Dales’ for having come up with this idea: “This
proposal is not new. [. . . ] For earlier variants of this proposal in the literature, see J.H.
Dales, Pollution, Property and Prices” (Baumol and Oates 1975, 137, FN 4).

17According to the authors, this approach also solves the old question how to determine
the correct rate for the tax:

if necessary, the information needed for iterative adjustments in tax
rates would be easy to obtain. [. . . ] Experience would soon permit the
authorities to estimate the tax levels appropriate for the achievement
of a target reduction in pollution. (Baumol and Oates 1971, 45)
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of pollution taxes vs. pollution markets, at least on theoretical grounds.
Second, it was paradoxically also interpreted as a proof for the working of
pollution markets. Tietenberg (2006, 4), for example, identifies a straight
progression in the theoretical emissions trading discourse from the work of
Baumol and Oates to that of Montgomery:

Baumol and Oates (1971), formalized the theory behind these practical
insights [of Coase, Crocker and Dales] for the case of uniformly mixed
pollutants, those for which only the level, not the location, of the emis-
sions matters. This was followed shortly by an article by Montgomery
(1972) that generalized the results for the more complicated case of
non-uniformly mixed pollutants, those for which both the level and
the location of emissions matters.

Taken together, then, the wave of mathematization literature in the
1970s helped to legitimize both pollution markets and pollution taxes. By
the end of the decade a sort of settlement had been reached that pollution
markets and taxes stand in a parity relation to each other—at least con-
cerning their theoretical performance and desirability.18 As Oates (2000,
146) recalls, environmental economists “clarified the properties of various
incentive-based policy instruments and provided some new insights.” Espe-
cially for emissions trading this had meant that theoretical proposals, which
had previously been presented in a more prosaic form (more words, less
numbers), became translated into the language of mathematics (more num-
bers, less words), which could then be used to prove certain aspects of these
proposals (Q-T-2). A general effect of this translation was that environmen-
tal economics was moved closer in the direction of an ‘exact science,’ which
of course increased its potential for being recognized as a ‘science of choice’
(Q-T-4). The mathematization literature thus contributed to the ripening
of the young field, on of whose main weapons now was emissions trading.

6.6 Conclusion

As already suggested by figure 5.2 discussed in section 5.2, emissions trading,
or tradable permits as it was called then, were discussed in the academic
abstract before the late 1970s. Zooming in on the documents in that time
period and analyzing them interpretatively revealed that their discourse gave
gave birth to a new conceptual idea, the principle of tradable permits, as
well as to a new type of speaker, environmental economics as a legitimate
expert on issues of policy choice. Both are discursive constructions that
can be reconstructed as a series of crucial translations in the document
network. In what I called the precursor literature of emissions trading,

18Whether pollution markets and taxes were also equally justified in terms of political
feasibility was a whole different question and debate.
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(air) pollution was turned into an economic problem in need of an economic
solution, establishing the emerging subfield of environmental economics as a
‘science of choice.’ It was on the basis of these translations that economists
Crocker and Dales could then ‘invent’ emissions trading in the second half
of the 1960s. Revolutionary as their proposals may have been, they were
also the result of a careful recombination of existing discursive building
blocks from economic theory. But only through the mathematization of
the emissions trading principle, its translation into a standardized symbolic
language that operates on formulas, economists began to warm up to the idea
that pollution problems could be solved by setting up markets in emission
rights. This explains the observation that the emissions trading discourse
started as an abstract discussion (Q-O-2) and illustrates the role of the
(early) abstract, academic literature of emissions trading (Q-O-1, Q-O-4).

But it would be entirely misleading to speak of the development and
mathematization of ‘the one’ emissions trading design in the 1970s. In fact,
a whole range of different designs of emission markets were being discussed—
a more complete overview of which is provided in Tietenberg (1980). As my
analysis shows, one of the sticking points concerned the purpose ascribed to
using a market in pollution rights. As Gorman and Solomon (2002, 297f)
observe:

The purpose of establishing a market in ‘pollution rights’ was not al-
ways clear in this exploratory work. Was the goal to arrive at a level
and distribution of pollution-causing emissions that optimized some
measure of happiness or social utility, with consumers of clean air
competing with industrial facilities for the right to use that valuable
resource? [. . . ] Or was the purpose to help achieve a predetermined en-
vironmental objective in an efficient (i.e., cost-effective) manner? [. . . ]
It eventually became apparent that emissions trading had a future in
this [latter] role.

How this future of emissions trading came about and how emissions
trading evolved from ‘theory’ to ‘practice’ is the subject of the following
chapter.
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1980-1989: Principles and
practice

[J]ust as the blind man’s perception of an elephant’s shape will de-
pend on the part of the elephant he touches, so too will perceptions
of trading be shaped by the stake individuals have in both the ex-
isting system and in making emissions trading work, and in their
philosophical views of how the nation’s air resources should be man-
aged.

– Richard Liroff (1986, xiv)

Whereas the dominant focus of the emissions trading discourse during
the 1960s and at least the first half of the 1970s was on theoretical aspects
of tradable permits, from the mid 1970s onwards this focus shifted toward a
new concern for practical applicability and the link between tradable permit
theory and practice. The main trigger for this shift was the realization
that US air pollution policy, for various reasons, had gradually evolved into
what began to resemble a market-like approach to pollution control. A
number of studies began to explore how these new policies performed, or
could perform, in comparison to alternative policies as well as in comparison
to the theoretical ideal of tradable permit markets. By envisioning and
simulating potential emission trading markets as well as by evaluating and
comparing present and past performances of certain policy programs, these
studies helped to render US air pollution policy an experimental test-ground
for the application of the tradable permit theory.

The primary relation of the emissions trading literature to its new subject—
actual US air pollution policies—was performative, in the sense of influenc-
ing its subject rather than merely analyzing it (MacKenzie 2007). At first,
the influence of the literature on policymaking was diffuse and often indirect,
later it became straightforwardly prescriptive. The US ETP, which counts
as the first quasi emission market, was only partly inspired by the existing
literature, and it was only in the course of its development that this program
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was ‘captured’ by the emissions trading discourse as a first application of
the tradable permit theory. The performative link between emissions theory
and practice intensified during the second half of the 1980s, when the US
Environmental Protection Agency (US EPA) began to consider a wider use
of emission markets in the US and initiated market-based phase-out pro-
grams for both lead in gasoline (in 1985) and chlorofluorocarbons (CFCs)
(in 1988). By 1988 the epistemological force of the meanwhile substantial
emissions trading discourse was strong enough to influence the newly elected
President Bush to initiate the US ARP, the world’s first emissions trading
system that actually mirrored Dales’ original proposal. What is more, it
were the environmental economists themselves who drafted and formulated
the corresponding legal provisions, thereby directly translating emissions
trading theory into practice and, at the same time, re-defining their own
role as policy analysts and makers.

By reconstructing this role of the emissions trading literature on the
construction of the first US emission markets, this chapter is also about the
transformation of the status of emissions trading as a policy instrument.
Over two decades, from 1970 to 1990, emissions trading developed from not
much more than an immature and uninspiring idea to a highly-potential pol-
icy option in the eyes of US legislators and administration staffers. To better
understand this development, and to see how it was linked to the evolution
of the emissions trading literature and the performative statement practice
therein, I shall begin this chapter with a little background on the political
situation in US air pollution policy before the 1980s and the perception of
environmental economics by policymakers during that time.

7.1 The success of environmental economics in US
air pollution policy

The 1960s and 1970s were an important period not only for the development
of environmental economics but for environmental thinking and policy more
generally. It seems that nothing less than an ‘environmental revolution’
(Nicholson 1970) took place at that time. In the US, the publication of
Rachel Carson’s (1962) Silent spring and the 1969 Santa Barbara oil spill
triggered a broad public debate about the state of the environment and gave
rise to a strong environmental movement (Kline 2011; Dunlap and Mertig
1992). A peaking moment was the celebration of the first Earth Day on
22 April 1970. Millions of people participated all over the US, engaging in
marches and gatherings. Activist groups, such as that led by Ralph Nader,
created a forceful public pressure for stricter pollution control policies.

But this pressure did not help the economists’ cause, at least not di-
rectly. Broadly speaking, the environmental movement of the 1960s and
1970s expressed anti-economic sentiments. Activists identified economic de-
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velopment as the source of environmental degradation and therefore pushed
for strict regulation of polluting firms. Economic incentive policies were
not on the agendas of these activists. To the contrary, such policies were
often seen as immoral, because they were believed to constitute a ‘right
to pollute’ (Meidinger 1985). This anti-economic attitude toward pollution
control was reflected also in a series of new major US environmental legis-
lation. The National Environmental Policy Act (NEPA) in 1969, the Clean
Air Act (CAA) in 1970, the Clean Water Act (CWA) in 1972, and the En-
dangered Species Act (ESA) in 1973 all strengthened governmental pollution
control by imposing rigid environmental performance and technology stan-
dards. The new emerging environmental policy regime was based on the
conviction that strict regulation had to correct for ‘market failures’ as the
source of environmental problems. Economic considerations played no im-
portant role in these regulations. The CAA, for example, treated economic
feasibility only peripherally (Cropper and Oates 1992; McCubbins et al.
1989). For the most part, the act established a “narrow discretion-uniform-
rule system” (Meidinger 1985, 455). A newly created agency, the US EPA
was directed to determine and enforce nationwide ambient air standards. US
states had to devise plans for meeting these standards and were encouraged
to set source specific emission limits and control technology requirements.

As we have seen in the previous chapter, environmental economists had
very different ideas on how to deal with air pollution, but during the 1960s
and 1970s their influence on real-world policymaking was still weak. Ar-
guably, this had to do with both the state and status of environmental
economics at that time. Recall that environmental economics was not fully
institutionalized until the end of the 1970s. In Oates (2000, 140) memory,
before the launch of AERE, “there was not an organized community [. . . ]
working in concert on economic incentives for environmental management.”

And yet, already throughout the 1970s economists were invited to present
their ideas on the use of economic incentives in pollution control to mem-
bers of Congress, for the most part suggesting the use of pollution charges
(Cook 1988). But their proposals did not resonate well with the policymak-
ing community in Washington. One reason for this may have been that the
economists’ prescriptions were often too abstract and simplistic, without
clear relevance for actual policymaking. According to Oates (2000, 139),

[a]lthough . . . there existed a coherent economic view of the environ-
mental problem and its resolution, it was just that: a view with little
concrete work addressing the complex issues of program design and
implementation.

Another set of explanations for the poor reception of the proposals by
environmental economists in Washington focuses on the perspective of fed-
eral legislators. During the 1970s the majority of federal legislators were
lawyers with little or no training in economics, and thus potentially without
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a deep understanding of the economic approach to pollution control. More-
over, legislators were clearly more familiar with control-and-command type
regulation and may not have wanted to experiment with approaches no one
had had practical experience with and which were regarded by parts of the
population as immoral.1

It has often been argued that the growing acceptance of economic incen-
tive policies during the 1980s was due to the emergence of a new ‘regulatory
culture’ within and beyond the US EPA (Cook 1988; Meidinger 1985). As
early as in 1971, economists in the White House—both from the US CEA and
the the Presidential Office of Management and Budget (OMB)—successfully
lobbied for the inclusion of economic considerations into the decision making
process of the agency (Cook 1988). A direct result of this lobbying effort
was the establishment of a new Office of Planning and Evaluation (later
Office of Planning and Management, OPM) within the US EPA, tasked to
evaluate the agency’s programs, analyze alternative regulatory approaches,
and recommend appropriate options. “Staffed by economists,” the OPM
soon became “the organizational home for reformers in the agency” (Cook
1988, 9f). According to Cook (1988, 62),

the rise of a major crusade for regulatory reform in the EPA cen-
tered around the use of economic incentives is the story of the rise to
prominence of OPM’s reform-minded policy analysts and their efforts
to transform the organizational culture of the agency from one almost
completely dominated by legal reasoning and concerns about enforce-
ment to an organizational culture heavily influenced by economic anal-
ysis, what might best be described as a ‘culture of efficiency.’

Slowly but surely, this new ‘regulatory culture’ (Meidinger 1985) grew
stronger. At the same time, it became increasingly clear that the US EPA’s
current command-and-control approach ran into serious problems, such as
the failure of states to meet statutory deadlines for emission reductions. This
created a window of opportunity for the supporters of economic incentive
policies within the US EPA to explore new regulatory practices, which have
been described as the birth of real-world emissions trading.

Outside the agency, environmental economics spread to ever wider audi-
ences. Parallel to the growth and institutionalization of the field, environ-
mental economics became an area of specialization in US graduate programs,
and economics became an important element in the curricula of US public
policy and law schools. Through such forums “many future policymakers
received direct exposure to the economic approach to environmental deci-
sionmaking” (Oates 2000, 146). Consider the following statement by one of
my interviewees, who joined the US EPA in the early 1980s:

1For these and other explanations of the initial reluctance of US policymakers to im-
plement economic incentive instruments, see Cook (1988), Meidinger (1985), and Oates
(2000).
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I actually did my PhD in Economics at the University of [anonymous]. I
didn’t go there with the intent of focusing on environmental economics.
They attracted a professor there, [anonymous], who has published a
lot on market incentives for pollution control [. . . ]. He kind of sold me
on the idea of the great potential for market incentives [. . . ]. So I both
have academic background in that, and then when I worked at the US
EPA it gave me a foundation, I guess, to more practical or applied
ways here at the agency.

This brings us back to the role of the emissions trading literature. Al-
though its role in establishing the first quasi emission markets in the US was
indirect, it is clear that key to the success of environmental economics in US
air pollution policy was that economists were publishing on various aspects
of economic incentive policies, in particular highlighting the advantages of
tradable permits. Above all, these studies constituted a channel through
which the ideas of environmental economists could spread, not only to fel-
low economists but also to hundreds of graduate students, which formed the
next generation of US societal leaders. A new generation of authors soon
recognized that the chances of environmental economics to shape actual pol-
icy could be increased by publishing more applied studies, and they knew
that part of their readership was a growing base of supporters in public
offices.

7.2 Simulating possible futures

It is difficult to find historical accounts of emissions trading that would not
mention the US ETP as the first ‘in vivo experiment’ of emissions trad-
ing (MacKenzie 2009b; Meidinger 1985; Tietenberg 2006; Voß 2007b). This
program became established between 1975 and 1982 as a correction of the
malfunctioning command-and-control approach under the CAA and con-
sisted of a bundle of individual mechanisms—‘offsets,’ ‘bubbles,’ ‘banking,’
and ‘netting’—each meant to achieve a flexibilization of the CAA statutes.
In 1982, these measures were connected under a unified framework, now
called the Emissions Trading Program. The ‘Emission Reduction Credit’
was introduced as a new legal entity and served as a common currency,
applicable to all four mechanisms and allowing for the trading of emission
rights.2

Historians agree that none of the original roots of the US ETP lie in a de-
liberate application of the tradable permit theory. Rather the different pre-
cursors of the US ETP were all initially outcomes of situational and pressure
driven policymaking (Liroff 1980; Meidinger 1985; Liroff 1986; Cook 1988).

2Seven types of pollutants could be traded under this program: particulates, sulfur
dioxide, carbon monoxide, nitrogen dioxides, ozone, lead, and hydrocarbons (Hahn and
Hester 1989b).
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For example, the first attempts to allow companies to average emissions
from discrete points within a plant in plant-wide ‘bubbles’ resulted from
lobbying efforts of the smelting industry and the Commerce Department
and were not at all driven by economic efficiency considerations. Likewise,
the first introduction of the offset policy in 1976 was a pragmatic response
to the problem that many areas of the country could not attain emission
standards by the statutory deadline. According to Cook (1988, 68), the re-
sponsible US EPA staffers at the time “did not fully realize that they had
devised a scheme with the earmarks of an economic incentive device similar
to marketable permits.” But he also emphasizes that the offset policy, once
in place,

provided a window of opportunity, albeit initially a narrowly opened
one, allowing EPA reformers room to maneuver in exploring alternative
control strategies with at least the semblance of incentive characteris-
tics. Furthermore, it turned the attention of policy makers and regula-
tors away from a dominant focus on charges and legitimized program
initiatives utilizing trading and quasi-market schemes. (Cook 1988,
46)

All in all, it seems to be true that the tradable permit literature dis-
cussed in the previous chapter had no profound impact on the origins of
the new US EPA policies (cf. Gorman and Solomon 2002). But, as already
mentioned, this literature inspired graduates from economic, public policy,
and law programs, who joined the US EPA casting about “for new initia-
tives which they could hook their stars to and use to separate themselves
from the crowd” (Meidinger 1985, 463). Since the US ETP was such an ini-
tiative, many of these new young staffers started to explore the possibility
of expanding the existing mechanisms more in the direction of the tradable
permit concept.

In this regard, their cause was aided by a new wave of simulation stud-
ies, assessing and for the first time quantifying the comparative advantage
of potential emission markets under the CAA (Atkinson and Lewis 1974;
Downing and Watson 1974; Anderson et al. 1979; Palmer et al. 1980; Atkin-
son and Tietenberg 1982; Hahn and Noll 1982; Krupnick et al. 1983; Seskin
et al. 1983; Hahn 1984; Terkla 1984; McGartland and Oates 1985; Oates
et al. 1989). The aim of these studies was twofold. On the one hand, they
produced new theoretical knowledge about the workings of emission mar-
kets under various conditions, thereby contributing to the existing body of
theoretical literature. On the other hand, these studies explicitly modeled
real-world settings with the aim of generating the expectations of policy-
makers working in these settings. Indicative of this ambition is the way in
which authors presented their simulation results as ‘empirical’ analyses, of-
ten already in their studies’ titles. This ‘appliedness,’ visualized in figure 5.2
discussed in section 5.2, is what distinguished the simulation studies from
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the mathematization literature we encountered in the previous chapter. An-
other novelty was that several of the simulation studies were authored or
co-authored by US EPA staffers, marking the beginning of an intimate coop-
eration between academics and policymakers working on emissions trading.
Let us have a look at three selected studies.

Already in 1974, Scott Atkinson and Donald Lewis, both on the staff
of the US EPA, published “A cost-effectiveness analysis of alternative air
quality control strategies,” in the Journal of Environmental Economics and
Management. This abbreviated version of a more encompassing US EPA
Report became a highly cited reference in the emissions trading discourse
because it promised huge cost savings to be achieved by a transition from
standards-based pollution control policy to a tradable permit system. The
article concluded on the basis of a mathematical simulation of pollution
dynamics in the St. Louis Air Quality Control Region that the then current
US air pollution control strategy, the so-called state implementation plan
(SIP) strategy, was greatly inferior in terms of cost-efficiency compared to
two other hypothetical strategies, the ‘emission least-cost’ (ELC) strategy
and the ‘ambient least-cost’ (ALC) strategy.3

On the basis of a number of assumptions, Atkinson and Lewis’ model
predicted that “[p]articulate air pollution control strategies of the type in-
cluded in the SIP Guidelines are 6-10 times as costly as the ALC strategy,
and 11

3 − 6 times as costly as the ELC strategy” (249). Strikingly, although
their article does not directly mention tradable permits, their distinction
between ELC and ALC strategies has been interpreted as mapping that be-
tween two different tradable permit designs. According to Tietenberg (1980,
412), in a survey we will encounter below, “[s]trictly speaking their [Atkinson
and Lewis’] comparison was for emission charge structures, but the results
are valid for the comparison [of tradable permit designs] as well.”4

This specific reinterpretation of Atkinson and Lewis’ study as a simu-
lation of tradable permit designs was repeated also in an influential 1982
simulation study by Atkinson and Tietenberg, titled “The empirical prop-
erties of two classes of designs for transferable discharge permit markets,”
published in the Journal of Environmental Economics and Management.
Building on Atkinson and Lewis’ (1974) simulation model and Tietenberg’s
(1980) distinction between various tradable permit designs, Atkinson and
Tietenberg (1982) simulated and compared six tradable permit variants,
again using the SIP strategy as a benchmark.

3In contrast to the SIP strategy, which set strict performance standards for individual
emission sources, both the ELC and ALC strategies minimized total control costs subject
to a given level of pollution set as a political goal and allowed a variable allocation of
emissions reductions among sources.

4Tietenberg (1980) interpreted the ELC strategy as being comparable to what he called
the ‘undifferentiated discharge permit’ and the ALC strategy as being comparable to what
he called the ‘ambient differentiated permit.’
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The 1982 Atkinson-Tietenberg study is a good example also of the polit-
ical ambitions that came with the appliedness of the new simulation studies.
The following quote from the article’s introduction presents the US ETP’s
ongoing policy reform as the main justification for the study, since it posed
an ‘empirical’ research question:

The U.S. Environmental Protection Agency [. . . ] has embarked on a
new regulatory approach to controlling air pollutant emissions through
controlled trading of the right to pollute.
[. . . ]
There is sympathy within EPA for eliminating some of the restrictions
on these trades, providing the less restrictive trades involve no threat
to air quality. The empirical question which is the focus of this paper
is how the permits [. . . ] and the permit markets [. . . ] can be defined
so as to minimize the compliance costs of achieving air quality stan-
dards while imposing tolerable regulatory burdens on the state control
authorities. (101f)

The political aim of the authors to shape ongoing US air pollution policy
is further revealed in the article’s conclusion, where after a discussion of
the strengths and weaknesses of each of the six simulated tradable permit
designs—e.g. in terms of their control costs, see figure 7.1—the authors
“suggest the possibility of a design which is an amalgam of all these designs”
as “a logical next step in EPA’s expansion of the controlled trading reforms”
(120).

Authors of these early simulation studies repeatedly pointed out that
their research was ‘empirical,’ rather than theoretical—although they con-
ducted their studies at a time where no real-world emission market existed
that could have been used to test the validation and verification of these
models.5 In so doing, they positioned their simulations in a specific relation
to the existing ‘theoretical’ emissions trading literature, making the distinc-
tion between theoretical and empirical studies of emissions trading. In this
regard, the theoretical literature was often used as a critical resource, as
taken-for-granted evidence that tradable permits are preferable. Consider,
for example, how economists Robert Hahn from Carnegie Mellon University
and Roger Noll from the California Institute of Technology referred to the
theoretical literature in their 1982 simulation study “Designing a market for
tradable emission permits,” published as a book chapter in an edited volume
on Reform of environmental regulation:

The scholarly literature [In a footnote, the authors cite Dales (1968b),
Montgomery (1972), Roberts and Spence (1976), and Tietenberg (1980)]
has examined in detail the theoretical advantages and problems of a

5For a deeper philosophical discussion on the epistemology of computer simulations see
Morrison (2009), Oreskes (2000, 1994), and Parker (2009).
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Figure 7.1 – Figure from Atkinson and Tietenberg (1982, 114).
Abbreviations: AP=ambient permit system, EP=emission permit system,
HAP=highest ambient permit system, ZDP-SIP=zonal discharge permit-state
implementation plan system, ZDP-R=zonal discharge permit-rollback system,
UZDP=uniform zone discharge permit system, SIP=state implementation plan
system

system of tradable emissions permits. A competitive market in en-
forceable emissions permits will achieve a given emissions target at
minimum cost and will provide more effective incentives to pursue
cost-reducing innovations in abatement technology than does the stan-
dards approach-advantages that are also characteristic of emissions
taxes. In addition, tradable permits have possible political advantages
in comparison to emissions taxes in that they do not necessarily re-
quire that the government collect revenues for allowable emissions (the
permits can be given away), and they cause the uncertainties associ-
ated with environmental policy to be focused more on the total costs
of the policy and less on the equilibrium quantity of emissions. Finally,
in comparison with current approaches to environmental regulation, a
competitive permits market provides fewer barriers to entry for new or
expanded pollution sources, and imposes less demanding requirements
on regulators. (121, my emphasis)

If we believe the authors, it seems out of question that emissions trading
is superior from a theoretical point of view. Note how the use of positive
modalities (indicated by the emphasis) creates a strong sense of facticity in
this quote. And even if we don’t believe the authors, we would have to face
up to ‘the scholarly literature’ on the topic, which would just repeat to us
the same argument, possibly even in more in ‘detail.’

Such alleged theoretical facticity could then be used to derive new ‘em-
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pirical’ research questions. Hahn and Noll, to stay with their example,
concluded their review of the theoretical literature with the emerging em-
pirical question “whether a competitive market can be established” (121).
Especially two potential difficulties, imperfect competition and localized pol-
lution hot spots, could offset the theoretical advantages of a system of trad-
able permits. This, however, “is an empirical question”, the authors stressed
emphatically,

the answer to which depends upon technical aspects of the pollution
problem that is being addressed and the details of the design of the
permits market. [. . . ] Hence, to determine whether either problem
is likely to be a serious drawback to a specific system of marketable
permits requires analyzing the likely operation of the market to see
if the hypothetical competitive equilibrium distribution of permits is
vulnerable to these perversities. (122, my emphasis)

In other words, whereas the theoretical success of emissions trading is al-
ready an accepted fact, simulations are needed to determine whether or not
emissions trading can also be an empirical success. With this argument
Hahn and Noll referred back to the theoretical tradable permits literature,
as a major justification for their research and, at the same time, tried to
make a case for ‘empirical’ simulation studies.

Taken together, the wave of simulation studies that had emerged from
the mid 1970s onwards, more than anything else, raised high expectations,
and they were intended to convince policymakers to continue and expand
their exploration of emissions trading. As Hahn and Noll openly admitted
in their 1982 study:

a positive case needs to be made to convince political actors—regulators,
regulated businesses, environmentalists, and the public at large—that
a change in regulatory methods is worth trying. (143)

According to Oates (2000, 146), “these studies suggested that the po-
tential savings were enormous” and “provided an important empirical base
to support regulatory reform in environmental policy.” Strikingly, he notes
in hindsight that “the methodology used in these studies likely resulted in
some exaggeration of the extent of savings” (146). Thus it remains an open
question whether these early simulation studies had an impact despite or
because of these exaggerations. In any case, the findings and promises of
these studies oriented and motivated the design of the US ETP during the
1980s and, more importantly, later emissions trading systems (Oates 2000;
Lane 2012; Voß 2007b).

My analysis of the simulation studies literature also provides answers to
some of my research questions. First of all, it illustrates aspects of the inter-
action between document types (Q-O-1), namely when applied documents
build on and distinguish themselves from abstract documents as a means to
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simulate promising futures. Second, my analysis shows the role of simula-
tion studies, and some of the major translations therein, as a crucial step in
the observed development from abstract to applied documentary utterances
(Q-O-2).

7.3 Framing the US Emissions Trading System as
an ongoing experiment

Parallel to the simulation literature, which modeled envisioned futures of
US air pollution policy, another set of studies tried to evaluate the actual
performance of the ongoing US ETP (Liroff 1980; Levin 1985; Tietenberg
1985; Liroff 1986; Dudek and Palmisano 1987). This evaluation literature
was instrumental for the emissions trading discourse for at least three main
reasons. First, it helped to establish the US ETP as a first real-world ‘ap-
plication’ of the tradable permit theory, despite the fact that this program
never looked much like the pollution markets Dales, Montgomery, and others
had envisioned. Second, in addition to framing the US ETP an application
of the tradable permit theory, the evaluation literature emphasized the ex-
perimental character of the US ETP. This made it possible to portray the
program simultaneously as a policy failure and as a first ‘proof-of-principle’
(Voß 2007b). Finally, the evaluation literature provided an important justi-
fication not only for the continuation of the emissions trading ‘experiment,’
but also for its expansion to new policy contexts.

Given the importance of the evaluation literature, one should ask on
which empirical basis this literature made its claims. Strikingly, a complaint
to be found in most of the evaluation studies concerned the lack of available
data. For example, Robert Hahn and Gordon Hester, economists at the
Carnegie Mellon University, remarked in their 1989 study:

As a consequence of a division of responsibilities between EPA and
the states, no single entity has taken the initiative to collect data on
the performance of emissions trading activity. EPA has collected data
on the ‘bubbles’ it has approved, but information on emissions trading
activities that are controlled primarily at the state level is contained in
thousands of individual permit files. This is significant because most
emissions trading activity has occurred in programs over which the
states have primary jurisdiction. (Hahn and Hester 1989b, 112, FN17)

But the lack of available data did not stop authors from evaluating the
US ETP. One way of dealing with this lack was to employ additional ev-
idence, e.g. from interviews with people involved in operating the system.
Sometimes this meant stretching the notion of ‘evidence.’ In his 1985 Emis-
sions trading, an exercise in reforming pollution policy—the most cited pub-
lication in my dataset—Tietenberg set out to evaluate the US ETP by mak-
ing use of the following types of evidence:
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The evidence on which this evaluation is based is drawn from three
rather different sources. Economic theory, the first source, is used to
define cost effectiveness, to derive the conditions any cost-effective allo-
cation must satisfy, to show how these conditions depend on the nature
of the pollutant being controlled, and to identify the attributes any
cost-effective emissions trading program must exhibit. Computer sim-
ulations, the second source, flesh out the bare bones of theory. They
permit an investigation of how large the control cost differences be-
tween the command-and-control and emissions trading allocations are
as well as identification of the determinants of the magnitudes of those
differences. By incorporating the specific meteorological and source
configuration characteristics unique to each region studied, computer
simulations bring the general results of theory into sharper focus. The
final source, actual emissions trading transactions, allows us to study
in some detail how the program has worked in practice. Areas singled
out for special attention include the degree to which costs have been
reduced, compliance with the regulations has been improved, pollution
concentrations have been lowered, and technological progress has been
stimulated. (12f, my emphasis)

Note first, how Tietenberg thereby supports the claim of the simulation
literature that computer simulations of the US ETP counted as empirical,
rather than theoretical, research. As Tietenberg stated in another chapter,
which he entirely devoted to a discussion of the simulation literature, “[t]he
chief virtue of these simulation models is that they allow the analyst the
opportunity to examine counterfactual situations” (39). And although he
believed that “simulation studies and transaction data each exhibit some
weaknesses in isolation,”6 he was confident that “combined they complement
each other to a reassuringly high degree” (41) and eventually

reinforce the conclusion that the costs associated with the command-
and-control allocation are so excessive that the potential for ac-
tual savings is significant even when emissions trading is heavily
controlled. (52)

6Tietenberg (1985, 52) noted about the usefulness of simulation results that

there is little doubt that the potential cost savings estimated from
simulation models overstate the actual cost savings which could real-
istically be expected over the next few years.

. About the available performance data he wrote that

[i]ncompleteness is not the only weakness of the transaction data. Since
the estimates of cost savings and emission reductions are drawn from
the applications, there are also reasons for being skeptical about the
quality of the reported data. To maximize the chances that their ap-
plication may be approved, sources have an incentive to overstate cost
savings and emission reductions. (41)
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Another thing to note about Tietenberg’s quote on the different sources
of evidence is how it assumes a link between the US ETP and the theoretical
tradable permit literature. And since this link was not obvious to everyone at
the time, especially outside the field of environmental economics, Tietenberg
explained earlier in his book that

[a]s is well known in the economics literature, the mechanism that is
most closely related to the emissions trading program is the transfer-
able discharge permit (TDP) market.

Similarly, Richard Liroff, who conducted two influential evaluation studies
of the US ETP for his employer The Conservation Foundation (TCF), a US
think tank, emphasized in one of these reports that “[e]missions trading finds
its intellectual roots in the economic literature on transferable discharge
permits for pollution control” (Liroff 1986, 2).

Recall our puzzling observation in section 5.2 that the US ETP was only
referred to after its formal implementation. In light of the above quotes and
discussion, we can interpret this finding as a process of ex-post discursive
capturing. The program became re-defined, in hindsight as it were, as an
attempted ‘application’ of the tradable permit theory (Lane 2012; Simons
and Voß 2015). Note how the two quotes above refer to ‘the economic
literature’ as the carrier of expert knowledge on tradable permits rather
than to particular documents. This evokes a sense of both vagueness (What
literature do they really mean? Do I know it already?) and magnitude
(There must be so much of this literature! And they have read it all.),
which helps to make this point authoritative.7

Establishing this translation between the US ETP and ‘the literature’
had a double effect. On the one hand, the former could be evaluated accord-
ing to the criteria provided in the latter. On the other hand, and much more
importantly, the evaluations of the US ETP could be treated as assessments
of emissions trading as a generic policy instrument rather than as an idiosyn-
cratic policy program. But in itself this link would have been unstable. The
US ETP was, in fact, full of idiosyncrasies that threatened to compromise a
positive evaluation of the program. This led to a dilemma: Either one could
have acknowledged the apparent problems with the program, but thereby
risk that these problems are seen as problems with the instrument itself. Or
one could have ignored these problems in order to ‘save’ the instrument, but
thereby jeopardize the credibility of the analysis.

The solution the supporters of emissions trading came up with was an
additional translation. In order to “have their policy and critique it” (Lane
2012, 598), the authors of evaluation studies emphasized the experimental
nature of the US ETP. This allowed them to carefully distribute successes

7In the previous section with the Hahn and Noll study we saw an example where a
reference is made to both ‘the scholarly literature’ and, in a footnote, particular documents.
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and failures along the theory-practice divide. Hahn and Hester (1989b), for
example, concluded that the US ETP “has yielded a mixed bag of successes
and failures” (151). On the one hand, not much use has been made of trad-
ing. The absence of well-working emission markets “is the greatest disap-
pointment of emissions trading. Until such markets exist, the full potential
of emissions trading to reduce pollution control costs will go unrealized”
(151). On the other hand, however, “the cost savings from emissions trad-
ing have been impressive, amounting to over a billion dollars” (151), which
is why “the emissions trading policy is worthwhile. A reform was imple-
mented that resulted in significant cost savings without adversely affecting
aggregate environmental quality” (152).

So why was the program’s potential not fully realized? According to
Hahn and Hester, there was nothing wrong with the tradable permit ap-
proach as such, only with its implementation. The US ETP “reveals that
reform is likely to follow a tortuous path when interest groups pursue di-
vergent policies” (153). This interpretation mirrors an argument by Dudek
and Palmisano (1987, 218) that

widespread adoption of emissions trading has been handicapped by bu-
reaucratic inertia and infighting, dogmatic opposition by environmen-
talists, hostility in Congress, as well as indifference by polluters. Yet
emissions trading is sufficiently well-developed to justify an endorse-
ment of its performance and its continued role in solving air quality
problems. (218)

As a final example, consider how Liroff (1986, 145) concluded his second
evaluation study:

Even though emissions trading has not yet produced some of the won-
derful results that its most enthusiastic promoters once expected, it
continues to hold promise as a device for promoting more cost-effective
pollution control. [. . . ]

Trading has been the victim of unduly high expectations. Finetuning
the rules governing it has been extremely difficult. But it has pro-
duced some noteworthy benefits, and further benefits will be lost if it
is abandoned.

In all these quotes, the (few) successes of the US ETP are identified as
successes of the generic tradable permit approach—which flags the program
as a first proof of principle—while the program’s more apparent failures are
attributed to situational context conditions alone. In a situation where the
disappointing experience with the only existing emissions trading practice
may have suggested otherwise, this framing helped to keep alive the expec-
tations that emission markets could work in practice, if not now then at
least in the future.
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It is apparent that the authors of these evaluation studies, just as those of
the simulation studies, had straightforward political ambitions. Their goal
was not simply to evaluate a particular policy program on neutral grounds.
Instead, these authors wanted to push US air pollution policy more in the
direction of a tradable permit approach, arguably regardless of how the US
ETP performed in practice. This can be inferred from their conclusions and
the whole way in which they glorified the tradable permit approach in their
studies. As Tietenberg (1985, xii) noted in his preface,

[e]conomists see this program [the US ETP] not only as a rationaliza-
tion of existing policy, but also as a harbinger of things to come in
other areas of environmental policy and in other parts of the world

In this regard, neither the link between the US ETP and the tradable permit
literature, nor the framing of the US ETP as an ongoing policy experiment
on the general functionality of emission markets—and one that shows first
positive results—was surprising. After all, the authors of these evaluation
studies, working mostly as academic economists or for pro-market think
tanks, had a vested professional interest in the continuation and expansion
of the instrument that, at the time, defined their careers (Simons and Voß
2015).

The above analysis of the framing of the US ETP provides answers to
several of my research questions. Again the analysis reveals particular dy-
namics of the interaction between abstract and applied documents (Q-O-1),
most importantly how applied documents point to abstract ones to frame the
US ETP as an implementation of the tradable permit theory. At the same
time, this illustrates how such reference-based translations are used to es-
tablish and mediate the distinction between emissions trading as blueprint
and implemented policy (Q-T-3). The analysis also explains why the US
ETP was referred to only in hindsight and more often than others (Q-O-3),
namely because the status of the US ETP as an implementation of the trad-
able permit theory had not been self-evident at first, and because through
establishing this status, the program to this day counts as the ‘first’ quasi-
implementation, and thus ‘proof-of-principle’ of emissions trading.

7.4 Taking stock

While forging the link between emissions trading theory and practice in
simulation and evaluation studies, emissions trading authors also began to
‘take stock’ of the emissions trading discourse itself. This effort not only
further enforced the theory-practice link but it also created what I want
to call a discursive ‘inventory’ of emissions trading, an accumulation and
interpretation of theoretical and practical records of emissions trading on
the basis of the acclaimed value of these records for the continuation of the



132

emissions trading discourse. By the same token, the stocktaking studies
discussed here and in the next chapter became concept symbols for the
literature they reviewed.

In one way or another, almost all studies of emissions trading take stock
of the existing emissions trading discourse. This is because authors, espe-
cially in academia, generally position their work in the context of previous
documentary utterances, normally by starting out with a literature review.
Thereby authors tend to give a however partial overview over the field they
feel embedded in, and thus over the records they deem relevant (cf. Rip
1988). Having this in mind, some publications stand out in the sense that
they put a primary focus on stocktaking. This is the case with review arti-
cles, surveys, and textbooks for example. Their main contribution lies not
in producing new theoretical or empirical knowledge. Rather, these type of
publications provide overviews over the existing literature, as a means to
‘draw lessons’ on the basis of already available knowledge.

Stocktaking was important for the consolidation of the young emissions
trading discourse. Especially during the 1980s, when tradable permit theory
became more popular, also outside of academia, and got married to emis-
sions trading practice, a need was felt to take a snapshot of the status quo
of emissions trading theory and practice. Stocktaking publications began
to organize the existing emissions trading literature (Tietenberg 1980, 1985;
Bohm and Russell 1985; Baumol and Oates 1988; Hahn 1989; Hahn and
Hester 1989a; OECD 1989). One the one hand, this meant organizing the
first-order content of the discourse, e.g. by listing and contrasting proposals
for different emission market designs or the available evidence concerning the
performance of existing market ‘experiments.’ On the other hand, stocktak-
ing also meant defining the status of the existing literature, e.g. by flagging
some publications as more important than others, by crediting specific au-
thors for their conceptual inventions, or simply by classifying and relating
different strands of literature.

All in all, such sorting out was all but innocent. As Bowker and Star
(2000, 3) remind us, classifications create social and moral orders whose im-
pact “is indisputable and [. . . ] inescapable.” Taking stock did not just mean
describing the existing emissions discourse but re-structuring it. Therefore
we need to take a look at the specific discursive role of the stocktaking liter-
ature. This section discusses stocktaking before the introduction of the US
ARP. Later stocktaking will be discussed in the next chapter.

A first important decision all stocktaking authors had to make was how
to define the scope of their inventory. For example, Tietenberg’s 1980 article
“Transferable Discharge Permits and the Control of Stationary Source Air
Pollution: A Survey and Synthesis” in Land Economics had the objective

to draw together what is known and is not known about this form of
control and to assess the implications of this research for the design of
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an operating TDP [tradable discharge permits] market. (394)8

With a stronger focus on the empirical emissions trading literature, most of
which as we have seen emerged only since the early 1980s, Hahn and Hester’s
1989 review article “Marketable permits: lessons for theory and practice,” in
Ecology Law Quarterly set out to “chronicle[] the use of marketable permits,
providing a detailed comparative analysis of the application of marketable
permits to environmental problems” (362).9

While these authors concentrated on the tradable permit literature as
such, other authors surveyed this literature in the context of a broader scope.
For example, in 1985 Peter Bohm from the University of Stockholm and
Clifford Russel from RFF published a “Comparative analysis of alternative
policy instruments” as part of the Handbook of Natural Resource and Energy
Economics, in which they discussed the tradable permit literature next to
literature on environmental taxes and other instruments. The stated aim
of the authors was “clarifying the contribution of economic analysis to the
debate over the instruments of environmental policy” (396). Other examples
are Baumol and Oates (1988), who decided to include a new overview and
discussion of the tradable permit literature in the 1988 second edition of their
state-of-the art textbook introduction to environmental economics as well as
an OECD (1989) scoping study on the use of economic instruments in OECD
countries, which included emission markets among the list of available ‘tools’
for environmental policy.

Which orders did stocktaking authors create? When it comes to concep-
tual orders, Tietenberg’s work stands out of the rest. Both his 1980 article
and his 1985 book (mentioned in the previous section), were instrumental in
categorizing and thereby defining key issues of emissions trading research.
These publications defined an array of relevant topic areas, such as the spa-
cial and temporal dimensions of tradable permit systems, the distribution
of costs, or the problem of enforcement, which could be used to sort the
existing literature. According to his 1980 article, for example, “[t]here are
three basic permit designs discussed in the literature,” making up a “Tax-
onomy of Permit Entitlement Choices” (404). To some extent, Tietenberg’s
1985 book is an extensive update of his 1980 article. Many of the issues and
topic areas identified and discussed in the article are given a full-chapter
treatment in the book. Indeed, the citing literature refers to Tietenberg’s

8Recall that we already encountered this article in two simulation studies above. It was
cited by Atkinson and Tietenberg (1982, 101) for pointing out that “neither of the major
permit designs treated in the literature are optimal from all points of view,” as well as by
Hahn and Noll (1982, 120) for having “examined in detail the theoretical advantages and
problems of a system of tradable emissions permits.”

9Hahn and Hester had a slightly broader focus than Tietenberg, however, because they
provided an overview of the application of marketable permits to different environmental
problems, not only air pollution.
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book more often as a stocktaking publication than an evaluation of the US
ETP (see figure 7.2).10

Figure 7.2 – Documents citing Tietenberg (1985). Edge color indi-
cates meaning attributed to the cited book: red=stocktaking (23x),
blue=evaluation of US ETP (8x), violet=stocktaking and evaluation
of US ETP (1x), grey=other (4x), green=not specified (4x). Node
size indicates indegree in the overall network over all years. X-axis
indicates time. Y-axis has no meaning.

Bohm and Russell (1985), Baumol and Oates (1988), as well as OECD
(1989) were instrumental in positioning emissions trading vis-a-vis other
(economic) policy proposals, such as pollution taxes, and to highlight the
specific status of emission trading. In fact, Baumol and Oates (1988) up-
dated their textbook, which did not mention tradable permits in its first
edition, mainly in order to account for “the exciting prospect of an effec-
tive system of market incentives for protection of the environment” (vii).
That the main proponents of Pigouvian taxes during the 1970s now de-
cided to discuss emissions trading as “an interesting, and in certain cir-
cumstances, an appealing alternative to fees” (177) not only showed that
emissions trading had gained in importance over the years but further en-
forced this importance. Given the popularity of their textbook, which was
read by a whole generation of students, tradable permit theory simply by
being treated in this book acquired a status of canonical knowledge for en-
vironmental economists. Likewise, Bohm and Russell’s (1985) and OECD’s

10For example, Liroff (1986, 149) cites the book as “an excellent overview of the theory
of transferable discharge permits.” Baumol and Oates (1988, 171) mention the book as a
“useful survey” of “a substantial empirical literature [. . . ] that provides estimates of the
potential cost-savings from the use of pricing measures instead of direct controls.” And
Stavins (1995, 134) refers to the book as an “extensive survey” of “the sizeable literature
on tradeable permits.”
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(1989) treatment of emissions trading in comparison to ‘alternative policy
instruments’ gave the former a proper place in the ‘toolbox’ of environmental
governance. The 1989 study for the Organisation for Economic Co-operation
and Development (OECD) was special in so far as it was the first big OECD
study to mention and suggest emissions trading as “an alternative to, and in
many ways a substitute for, the use of pollution charges” (16). Targeting an
international readership among which were many policymakers, this study
contributed to bringing emissions trading to international attention.

A third important order created by the first wave of stocktaking publi-
cations was that of available evidence for the working of emissions trading
in practice. Hahn and Hester (1989a) stand out in this regard because they
compiled and compared available evidence of different tradable permit ex-
periments. Their study provided an overview of “the four most important
marketable permit programs in the United States” (367): 1) the US ETP,
2) lead rights trading, 3) Fox River water pollution trading, and 4) Dillon
Reservoir water pollution trading.11 With regards to the US ETP, however,
which remained the main focal point in the discourse, Tietenberg (1985) had
a key impact. The book’s third chapter on the ‘potential for cost savings’
contains a meta analysis of existing simulation studies, for which the book
has often been cited. Arguably, in the emissions trading discourse, this book
has become a concept symbol for the ‘fact’ that emissions trading outper-
forms the traditional command-and-control approach (cf. Lane 2012).12

In dissecting the existing emissions trading literature into various strands
and in relating these strands to each other, stocktaking publications also
created second-order knowledge orders in the emissions trading discourse.
Among the key distinctions were that between ‘theoretical’ and ‘empirical’
studies and that between ‘normative’ and ‘positive’ studies. While the for-
mer distinction was already introduced by the simulation and evaluation
studies themselves and thus only further enforced in the stocktaking liter-
ature, to my knowledge the latter distinction was introduced by Hahn and
Hester (1989a). They defined ‘normative’ research as any research, “theo-
retical and applied” (363), that attempts to devise the most efficient permit
systems and to examine the potential cost savings of these systems. Pos-
itive research, in contrast, “attempts to explain the actual performance of
environmental markets” (365).13 According to the authors,

[a] more careful examination of the actual application of market-based
approaches will suggest important lessons for extending existing theory
and designing new applications. (366)

11The authors also mentioned that the US EPA “continues to experiment with market-
based approaches for a wide variety of problems” (366), such as particulate emissions,
CFCs, or asbestos.

12See section 3.5.3 on the notion of documents as concept symbols.
13Compare my discussion of this distinction in section 2.2.
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Early stocktaking further meant crediting individual authors for their
conceptual ‘inventions’ and, at the same time, pointing out the specific roles
of certain abstract utterances in the overall discourse (Q-T-7, Q-O-1). Al-
though Dales and Crocker had occasionally been cited as inventors before
1980, Tietenberg (1980, 391) clarified matters by explicitly establishing a
tale of intellectual origin:

Although the central concept involved can be traced at least back to
Alfred Marshall and Henry George, it seems fair to attribute much of
the revival of interest to Dales (1968a; 1968b) for water and Crocker
(1966) for air.

Since then, this story has been taken up and repeated time and time again.
According to Bohm and Russell (1985, 419), for example,

[t]he idea of a marketable permit system appears to have occurred first
to Crocker (1966) and to have been set out more completely by Dales
(1968a, 1968b). [. . . ] (For an excellent recent review, see Tietenberg
(1980).)

Recall that we have already seen Stavins’ version of the origin tale in
section 6.5, where Crocker, Dales, and Montgomery are portrayed in one
direct lineage leading into “a sizeable literature” Stavins (1995, 134). Other
authors added more decoration to this story. For example, in Baumol and
Oates (1988, 177) Dales becomes the lonesome genius, who changed the
world with nothing more than a few pages of paper, and long before anyone
else would notice:

While economists were making the case for effluent fees in the 1960s,
a political scientist at the University of Toronto, J. H. Dales published
a small volume in which he proposed, as an alternative to fees, a sys-
tem of tradable property rights for the management of environmental
quality.

Strikingly, Dales is more often recognized as the inventor of emissions
trading than Crocker is, although the latter published his proposal two years
before Dales published his. Whereas Dales’ 1968 book is cited 30 times in
my dataseet, Crocker’s essay is cited only 8 times. A possible reason is that
Dales’ proposal goes more into detail and is written more compellingly, using
differernt modalities (see section 6.4). Also it was published in full-length
book format, not as an essay in an edited volume. Another reasons might be
that Dales was the more authoritative author at the time, having a position
at the University of Toronto and not being a PhD candidate anymore as
Crocker was.

In any case, the role of such origin tales is not just to pay dues to those
who ‘really’ made an invention. Such tales are important also for the creation
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of schools of thought and social fields more generally. They provide a shared
frame of historical reference for the members of a school or field. This creates
a sense of being part of a historical continuity and the originators become
symbols of collective identity. As one of my interviewees, a key author in
the newer emissions trading discourse, explained to me:

Even with somebody who I might otherwise disagree with for either
technical or political reasons [. . . ], having these touchstones avail-
able [the interviewee particularly refers to the publications of Crocker,
Dales, and Montgomery] establishes a level of civil discourse in the
conversation, and so it’s, ya, I don’t want to say it’s like having a
bible, I don’t want to say that! [laughs] But it establishes a common
vocabulary and a civility to deframe the debate.

Finally, stocktaking publications helped to strengthen the speaker posi-
tion of economists vis-a-vis policymakers. To give just one example, Baumol
and Oates (1988) reinforced throughout their book the separation of policy
goals from policy tools as well as the idea of a division of labor between
policymakers, who set targets, and economists, who help policy makers to
chose among the tools. Thus, the authors find not only “important roles for
both national and local goverments in the environmental arena” (2) but also
“that economics has much to contribute to improved programs for the con-
trol of pollution” (3). In this way, the stocktaking literature also contributes
to establish authority for the emissions trading constituency (Q-T-4).

7.5 Prescribing policy: Project 88

Whereas in most cases it is difficult to determine the influence of a document
on the policy process, especially when one is dealing with non-governmental
documents, the Project 88 report really is an exception in this regard. Build-
ing on the existing emissions trading literature, this report not only helped to
identify new problem areas to which the emissions trading principle could
be applied, but it was also instrumental in convincing the newly elected
President George Bush to initiate the implementation of what soon became
celebrated as the first real ‘cap-and-trade’ system, the US ARP. Key to the
success and influence of Project 88 was the purpose and timing of the report,
and the authority it enjoyed because of its authors.

Project 88 was initiated by the Environmental Defense Fund (EDF),
a pro-market think tank that had turned to economic incentives and es-
pecially emissions trading in order to become distinguishable from other
groups (Pooley 2010). On May 1988 a small group of friends discussed
ways of pushing economic incentive policies during the run-up to the 1988
US presidential election. This group consisted of EDF staffer David Roe,
EDF board members Teresa Heinz and Wren Wirth, as well as the latter’s
husbands Senator Timothy Wirth (Colorado, Democrat) and Senator John
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Heinz (Pennsylvania, Republican). During a walk through New York City’s
Central Park and latter over coffee, the group decided to gather bipartisan
support from various social actors and to make them speak with one coor-
dinated voice (McCauley et al. 2008; Pooley 2010). It was though that this
could be best achieved by releasing a joint report, which could be circulated
among policymakers to make a statement during the election campaign.14

Upon a suggestion by David Roe, Tim Wirth contacted former EDF
staffer Robert Stavins, meanwhile working at Harvard University, and con-
vinced him to sign on as Project 88’s director and lead author. The group
quickly managed to enroll key individuals from academia, private industry,
environmental organizations, and government and decided to organize the
report around the theme of market-based environmental policy instruments,
including emissions trading. As McCauley et al. (2008, 13) note:

The senators wanted the project to have an organizing theme
that broke ground, unlike the ‘Bible-sized’ compendium of 700
recommendations that the environmental community had com-
piled in a recent document called Blueprint for the Environment.
That theme would be market-based incentives in environmental
policy.

A further decision was to structure the report around six major chap-
ters, each describing how market-based policies could be applied to a major
environmental issue. These issues were 1) Global Air Pollution, including
greenhouse gases and ozone depletion, 2) Air Quality Issues, including acid
rain, local air quality, and indoor radon, 3) Energy Policy and the Environ-
ment, including energy security and alternatives to fossil fuels, 4) Federal
Water Policy, including water quality, supply, and allocation, 5) Public Land
Management and Other Land Use Issues, including wetland conservation,
and 6) Solid and Hazardous Waste Management, including reducing toxic
substances (McCauley et al. 2008, 14).

14Project 88 is a demonstration of how personal relationships among policy actors can
shape powerful alliances and national political agendas. McCauley et al. (2008, 11) recol-
lect the start of the project:

Project 88 was born in the context of a deep friendship between two senators
whose relationship dated back to prep school and between two couples with
a shared passion for the environment. As Senator Tim Wirth explained,
“Jack Heinz and I were very close friends. We had gone to school together
[at Phillips Exeter Academy in New Hampshire] and had played high school
basketball together, but more importantly, as families after we married, we
became very close friends before either of us was in politics. Then our wives
became friends.” Both Teresa Heinz and Wren Wirth were board members
of EDF, where David Roe—a close friend of Tim Wirth’s for many years—
worked. It was not unusual for the Heinzes, Wirths, and Roe to spend time
together.
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Project 88 and its final report titled Project 88, Harnessing Market
Forces to Protect Our Environment: Initiatives for the New President may
be described as a ‘solution looking for problems.’ As Voß (2007b, 335) notes,
the report “paved the way for a broad political coalition by framing environ-
mental policy as a question of technical design, independent of contending
values and political positions.” One of my interviewee involved in Project
88 recalls that the report:

had great convening power. [. . . ] I think it served as a way to open
doors and build capacity. [. . . ] I mean we could have sat down and
sketched a lot of acid rain stuff in a weekend and at work, but that
was kind of the editing. You need all the key players to get behind it
and understand it. They are not gonna vote for something they don’t
understand and have some confidence in.

The timing of Project 88 was crucial. Environmental issues were high
on the agenda of both candidates during the ongoing Presidential election
campaign. Most importantly, there was pressure to tackle the issue of acid
rain, mainly caused by coal-fired power plants emitting sulfur and nitro-
gen oxides. During Ronald Reagan’s presidency a fierce controversy over
acid rain regulation had resulted in a standoff between the administration
and environmental groups and within the Congress (McCauley et al. 2008).
While amendments to the CAA in 1977 already contained some provisions
for emitters of sulfur and nitrogen oxides, these provisions turned out to
set perverse incentives and led to more rather than less emissions of these
chemicals.15 But Reagan, a pro-business Republican, was against stricter
regulation of the coal-dependent industry, which he considered to be over-
regulated already (McCauley et al. 2008). During the Reagan Era seventy
acid rain bills had been proposed in Congress but none of them passed
(Pooley 2010). Over the years, the issue received wide public attention, and
it was cooked up during the 1988 election campaign. Exploiting this win-
dow of opportunity, the Project 88 report included a proposal to install “a
market-based approach to acid rain reduction,” and connected this proposal
to the promise that such an approach “could save $3 billion per year, com-
pared with the costs of a dictated technological solution” (Stavins 1988, 5).
This promise was backed up by multiple references to the existing emissions
trading literature, abstract and applied. The proposed acid rain program
should be “[p]atterned after EPA’s emissions trading program,” a “detailed

15Under the 1977 CAA amendments all new power plants were required to install scrub-
bers as a means to reduce the emissions of sulfur and nitrogen oxides but regardless of the
actual amount or concentration of pollution. Hence there was no incentive for industry to
replace high-sulfur coal with low sulfur coal, which in the end protected the high-sulfur
coal industry. Moreover, the regulations incentivized industry to operate older, dirtier
plants much longer than initially planned just because it prescribed the installation of
scrubbers only to new plants (McCauley et al. 2008).
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evaluation” of which “can be found in: Tietenberg, Tom. Emissions Trad-
ing: An Exercise in Reforming Pollution Policy. Washington: Resources for
the Future, 1985” (36).16 This indicates once again how the enrollment of
different classes of documents is used in the emissions trading discourse to
fortify claims and arguments (Q-O-1, Q-T-5).

Presidential candidate Bush welcomed this proposal. In his ongoing
campaign, he positioned himself as a supporter of new acid rain regulations.
According to Pooley (2010, 75), he was “using the environment to signal that
he was Reagan without the sharp edges.” At an important speech on the
shores of Lake Erie, Bush (1988) emphasized that he was an ‘environmen-
talist’ and promised to initiate a program “to cut millions of tons of sulfur
dioxide emissions by the year 2,000 and to significantly reduce nitrogen ox-
ide emissions as well.” After his victory and inauguration, President Bush
announced a proposal for a new CAA and set up a team to craft it.17 The
group worked in close cooperation with EDF staffers (Pooley 2010). Bush’s
counselor Boyden Gray had been acquainted with EDF’s president Fred
Krupp since 1986. Now Gray approached Krupp asking to help his team
craft the acid rain program proposal. Within EDF, people like Joe Goffman
and Jim Tripp, both lawyers, climate scientist Michael Oppenheimer, and
economist Daniel Dudek made suggestions on the proposals and discussed
them back and forth with the Bush team and US EPA officials. A number of
design issues had to be decided upon, such as the legal status of the permits
(MacKenzie 2009b, 145). For a while Goffman even switched sides. After
leaving EDF, he first served as associate counsel for the Senate Environment
and Public Works Committee, which was working the reformulation of the
Clean Air Act (of which the acid rain program became a part), then, after
the bill had passed in 1990, he started working with US EPA’s acid rain
staff director Brian McLean, “helping to trouobleshoot and implement the
emissions trading system he had just helped write and pass” (Pooley 2010,
80). For many, Goffman was “the unsung hero who kept the legislative ball
rolling in the Senate” (McCauley et al. 2008, 31).

Building up support for the bill had not been an easy task. Opposition
came from many sides. Environmentalists were against the idea to establish
environmental markets for ideological reasons, industry opposed new regula-

16As I learned in my interviews, the report’s full-length chapter on acid rain and its
potential solution was written by Tom Tietenberg. Note, however, that the report itself
does not indicate who wrote which chapter. Tietenberg’s name only appears in the list of
‘Contributers, Reviewers, and Staff,’ possibly a strategy to increase the united-voice effect
of the report.

17The team included Bush’s assistant for economic and domestic policy Roger Porter,
Bush’s counselor Boyden Gray, the new US EPA administrator William Reilly, the US
EPA’s Office of Management and Budget executive associate director Robert Grady, US
EPA deputy assistant administrator for air and radiation Robert Brenner, assistant ad-
ministrator for air and radiation William Rosenberg, as well as deputy secretary of the
Department of Energy Linda Stuntz (McCauley et al. 2008).
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tions in general, Congress was still divided over the acid rain issue, and some
US EPA staffers were skeptical about the new approach. The supporters of
the acid rain program thus had to make convincing arguments and suggest
compromises. The Project 88 report came in handy in this regard. John
Schmitz, then deputy counsel to President Bush, recalls:

We were constantly using Project 88 in these fights with EPA.
We would pull out Project 88 and say this is what the best and
brightest say they should do. I think I brought a copy with me
to each meeting. It was very useful in those staff meetings in
Porter’s office. (Schmitz, quoted in McCauley et al. 2008, 25)

And Porter explains:

This is why Project 88 was a useful device for us to rally support
for breaking the gridlock. . . . One of the virtues of Project 88
was that it was cochaired by Heinz and Wirth. Since one was a
Republican and one a Democrat, and both of them were viewed
within their caucuses as intelligent and thoughtful rather than
wild or crazy, the Administration could highlight Project 88. It
had the perpetual benefit of having a bipartisan pair of senators
supportive of it. (Porter, quoted in McCauley et al. 2008, 24)

In 1990, Congress passed new amendments to the CAA and thereby gave
green light for the implementation of the US ARP. When the program com-
menced five years later it constituted the world’s first ‘cap and trade’ system,
where emission permits could be traded freely among participants under a
politically fixed limit, the cap—just as Dales had suggested in 1968. And
unlike the US ETP, the US ARP was designed according to the theoretical
ideal from scratch and with direct the help of those who had supported this
ideal for years.

7.6 Conclusion

By the end of the 1980s emissions trading had evolved from a theoretical
proposal, without much support during the 1970s, to a highly-potential pol-
icy option in the eyes of US legislators and administration staffers. The
documents discussed in this chapter all played a role in making this happen,
even if their impact was not always as direct and prescriptive as in the case
of the Project 88 report. Four crucial translations were made in the period
discussed in this chapter (Q-O-2). First, the hitherto abstract discussion
of tradable permits became, for the first time, connected to real-world pol-
icy programs when authors began to simulate potential emission markets
for the US context and reframed the US ETP as a quasi-implementation



142

of the tradable permit principle. Second, by accumulating and interpreting
theoretical and practical records of emissions trading, a first wave of stock
taking studies established a first discursive inventory of emissions trading,
enhancing the latter’s legitimacy and authority. Third, and related to the
other two translations, the statement that emissions trading ‘works’ and
that its application to new context is ‘promising’ became possible on the
basis of an existing network of documents testifying as it were the ‘positive’
performance of the new policy tool. Finally, the establishment of a more
confident and authoritative speaker position for environmental economists
constituted an important second-order translation in that time period. At
the very latest with emissions trading authors being invited to draft the
US ARP, environmental economists began to play a double role as policy
analysts and policy makers at the same time (Q-T-4, Q-T-7).

By revealing a clear shift in focus from theoretical to applied during the
1980s, this chapter qualifies a finding of the network analysis I presented in
the previous chapter (Q-O-4). There I suggested distinguishing four subdis-
courses, the first of which I tentatively named ‘theory and practice of early
emissions trading systems.’ However, reading through and interpreting the
content and textual relations of the documents subsumed under this heading
reveals that one should rather think of this cluster as two subdiscourses, one
on the theory and one on the initial implementation of emissions trading, or
tradable permit systems, as they were called at the time. This instance thus
shows the benefit of mixing and triangulating different research methods.

∗
∗ ∗

By establishing emissions trading as the state of the art in environmental
policymaking, the emissions trading literature of the 1980s also helped to
pave the way for the application of emissions trading to the emerging prob-
lem of climate change, an important translation to which we need turn next.
As (Hahn and Stavins 1991, 42) announced at the turn of the decade in an
article in Ecology Law Quarterly, when reflecting upon the newly adopted
CAA amendments:

For those interested in seeing these ideas [economic-incentive approaches]
become reality, the work has just begun. The next steps will involve the
design of market mechanisms that are politically acceptable. Poten-
tially important applications include such diverse problems as global
climate change, critical habitat loss, and hazardous waste generation
and disposal. While improved policy design and understanding will
not necessarily lead to widespread application of economic-incentive
approaches, these approaches are destined to remain only a theoretical
curiosity without it.
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1990-2003: Changing climate

Now the Olympics of instrument choice are underway, the contest
joined at the international level. The game is to find the best reg-
ulatory instruments to respond to global environmental problems
such as greenhouse climate change.

– Danny Wiener (1999, 680)

Many people I have talked to who are not familiar with the history of
emissions trading, tend to equate emissions trading with carbon trading.
This is not very surprising given that the world’s biggest emissions trading
systems are carbon markets and that carbon trading has long been on the
agenda of international climate change negotiations. In this chapter I will
trace the translation of the emissions trading principle to the problem of
climate change. Strikingly, this translation was made around the same time
that climate change became constructed as a global problem in the public
view. Playing with words a little, we could say that the late 1980s was a
time of changing political climate concerning both the recognition of the
hitherto most dangerous environmental threat and the emerging belief that
emissions trading was the optimal solution to that threat.

With the US ARP under way and being celebrated as a success story,
emissions trading authors were discursively equipped to make a good case
for the expansion of emissions trading to the area of greenhouse gas emis-
sions. And again they established new and stronger speaker positions for
themselves, this time co-authoring official reports of international organiza-
tions such as the OECD or the United Nations (UN), thereby setting the
international agenda in the process leading up to the Kyoto Protocol. But
politics matters, too, of course, especially on the international level. For
contingent reasons explained below, carbon trading never fully took off on
the international level. Instead, after the US had withdrawn from the Ky-
oto Protocol in 2001 the EU began to develop its own community internal
carbon trading scheme, the EU ETS. And in order to do so, the commission
also mobilized the existing network of emissions trading documents.
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The chapter begins with an account of the parallel construction of the
climate change problem and its marked-based solution. Then it reconstructs
the international agenda setting process, which also led to the emergence of
new speaker positions for emissions trading authors. Before finally analyzing
the post-Kyoto developments culminating in the adoption of the EU ETS,
the chapter also takes a look at a new round of stocktaking practices in
the emissions trading discourse, partly independent and partly connected to
carbon trading.

8.1 A new problem for an altered solution

International greenhouse gas emissions trading was suggested as a policy
option at least five years before the Rio Earth Summit in 1992, around
the same time when climate change itself received wide public attention as
a major environmental problem. Until the mid 1970s the possibility of a
human impact on the Earth’s climate was debated under the heading of
‘inadvertent climate modification’ (Wilson et al. 1971). Yet, since scientists
had discovered at least two opposing mechanisms of that modification, it
was not at all clear what the direction of that impact would be. Would
the climate cool down because of aerosol emissions or warm up because of
greenhouse gases (Conway 2008)?

In 1975, Wallace Broeker of Columbia University’s Lamont-Doherty Ge-
ological Observatory broke with the linguistic tradition of this debate and
brought up two new terms when he published an article in Science titled
“Climatic Change: Are We on the Brink of a Pronounced Global Warm-
ing?” (Broecker 1975). His wording was taken up four years later in a big
National Academy of Science study on the link between carbon dioxide and
climate change, often called the Charney Report (Charney et al. 1979) and
has since then been used. During the 1980s climate change gained some
public attention in the US; the issue was occasionally covered in the me-
dia and a number of Congressional hearings took place. Internationally, in
1979 the first World Climate Conference resulted in the establishment of
the World Climate Research Programme, which helped to stimulate further
research. This was followed by a series of international scientific workshops
and government meetings, convened by the UN Environment Programme
(UNEP) and the World Meteorological Organization (WMO), culminating
in the establishment of the Intergovernmental Panel on Climate Change
(IPCC) as the main authoritative voice on the science of climate change in
1988 (Bodansky 2001; Corfee-Morlot et al. 2007; Grubb 1999; Weart 2003).

But the real breakthrough occurred during a US Senate hearing on 23
June 1988 on the “Greenhouse effect and global climate change,” followed
by intensive media coverage. Arranged by Senator Wirth (who also initiated
Project 88), physicist James Hansen not only testified that global warming
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was caused by the man-made greenhouse gas effect but also established a
direct link between global warming and the devastating droughts the US
Midwest was experiencing at the time (Weart 2003; Conway 2008). As
Weart (2003, 155f) notes,

The story was no longer a scientific abstraction about an atmospheric
phenomenon: it was about a present danger to everyone, from elderly
people struck down by heat to the owners of beach houses. [. . . ] The
media coverage was so extensive that, according to a 1989 poll, 79 per-
cent of Americans recalled having heard or read about the greenhouse
effect.

When the problem of climate change moved center stage in the summer
of 1988, first proposals to remedy this problem with a market-based solu-
tion had already been around for more than a year. The first publication
suggesting greenhouse gas trading in my set of documents is Dudek and
Palmisano’s (1987) evaluation study of the US ETP, which also contains
a section on potential ‘extensions’ of the emissions trading approach. In
this section, the authors discussed the applicability of emissions trading to
CFCs as well as to greenhouse gases (GHGs). With regards to the latter,
they wrote that:

The global nature of the greenhouse problem clearly requires coopera-
tive international efforts. Preventive actions would concentrate on lim-
iting the emissions and buildup of radiatively active trace gases. C02
is the most common of these gases with its dominant anthropogenic
source arising from fossil fuel combustion. Given this intimate link to
energy use, marketable (or transferable) permit schemes are desirable
for C02 management because:

(a) they handle distributional problems explicitly while allowing the
possibility for efficient allocations to emerge; and

(b) they would induce active management of carbon sinks which
would generate valuable credits. (252, my emphasis)

Dudek and Palmisano further suggested that international C02 management
could be linked to “another global commons problem, i.e. tropical deforesta-
tion” (253) as well as to the “third world dept crisis” (253). Their proposal
that “[p]ayment schedules and amounts could be recomputed on the basis of
the values of forest to the developed nations” (253f) built on the idea that
rain forests function as carbon sinks in the climate system—an idea that
had evolved in the scientific discourse during the 1970s (cf. Stephan 2012)—
and therefore foreshadowed later efforts toward a mechanism for reducing
emissions from deforestation and degradation (REDD).

Strikingly, Dudek (1988) also testified during the above mentioned Sen-
ate hearing in 1988, alongside with Hanson—but without mentioning his
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carbon market policy proposal. He did, however, repeat this proposal in the
chapter on climate change that he wrote for the Project 88 report discussed
in section 7.5.1 Here, Dudek described climate change as “[t]he single most
important environmental threat our planet has faced since the beginning of
the industrial revolution” and produced as evidence that Hanson remarked
during the Senate hearing that “[i]t is time to stop waffling so much and say
that the evidence is pretty strong that the greenhouse effect is here” (Stavins
1988, 11,12). Dudek went on to suggest three ways in which climate change
could be mitigated by a market-based approach: 1) by offsetting new sources
of GHGs, “an approach which has already been used by EPA to protect local
air quality” (17), 2) by preventing tropical deforestation through debt-forest
swaps, “a nexus between climate change problems and debt problems” (18),
and 3) by implementing an international trading system in GHGs.

Dudek knew, however, that his proposals were bold. Governments would
not be willing “to adopt trading schemes without the benefit of practical
experience in implementation” (20), he wrote. In other words, a testcase
was needed to convince governments of the practicability of international
carbon trading. Thus, Dudek suggested that a national US offset market
for GHGs could serve as a means to gather practical experience with carbon
trading. He also mentioned that the 1987 Montreal Protocol on Substances
that Deplete the Ozone Layer “sets an important precedent by providing
that nations can trade in emission entitlements” (19). Under this protocol,
which has often been described a big success of international environmental
lawmaking, an community of nation states had agreed to control total global
production and consumption of substances that deplete the ozone layer.2 To
meet the US commitments under the protocol, the US EPA implemented
a small domestic tradable permit system for consumption and production
allowances of CFCs in 1988, advocated inter alia by Dudek and Palmisano
(1987) and Stavins (1988).

European experts also proposed international carbon trading early on.
In The greenhousegas effect: Negotiating targets, a report for the Energy and
Environmental Programme of the Royal Institute of International Affairs,
Michael Grubb (1989, vii), concluded that “[a] system of marketable carbon
emission permits offers by far the most promising approach” to reducing
global carbon emissions. To legitimize his proposal, the author referred to
the existing US emissions trading experience and literature:

Tradeable pollution permits have been used in the US for some time
as a means of pollution control, and are likely to be used to a limited
extent in forthcoming legislation for control of sulphur emissions [. . . ]

1Note that Dudek is not mentioned as the author of that chapter in the Poject 88
report. I took that information from Pooley (2010).

2According to former UN Secretary-General Kofi Annan, “[p]erhaps the single most
successful international agreement to date has been the Montreal Protocol” (Nations 2014).
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For a discussion see R.W. Hahn and G.L. Hester, ‘Marketable per-
mits: lessons for theory and practice’, Ecology Law Quarterly 16:36,
1989, with similar material published as ‘Where Did All the Markets
Go? Analysis of EPA’s Emissions Trading Program’, Yale Journal on
Regulation 109-153, 1989 (33, FN 61, original emphasis).3

Besides drawing legitimacy from such sources, Grubb also developed a
unique argument for carbon trading: the political feasibility of such a sys-
tem in comparison to alternative approaches. On the one hand, a global
carbon market could only work on the basis of an international framework
convention, which sets a global cap on carbon emissions. But in Grubb’s
eyes, the negotiation of international limits on carbon emissions is com-
parable to the quest for “[t]he holy grail” (14) and thus “[t]he linchpin of
any serious attempt to tackle the greenhouse problem” (vii). On the other
hand, however, the prospects of a global carbon market—rather than, for
example, a system of fixed emission quotas—could increase the odds that an
international framework convention becomes successfully negotiated. Grubb
believed that, in anticipation of carbon trading, governments could concen-
trate on negotiating a global target without having to agree on specific
national targets, which would only stimulate competition among the nego-
tiating countries. Through a focus on carbon trading, international negotia-
tions leading to a framework convention could therefore be decoupled “from
the tortuous process of trying to allocate these restrictions among countries”
(34).

In this context, Grubb also warned against overstating the Montreal
Protocol as a precedent for a framework convention on climate change:

Consider first the Montreal process. A limited number of countries
are involved in extensive CFC production; substitutes for many CFC
applications are readily available; the economic costs and institutional
changes involved are small on a national scale; and a number of major
industries stand to benefit. Few of these conditions apply to carbon
emissions. (14)
[. . . ]
The idea that a protocol on limiting carbon emissions will be like the
Montreal Protocol writ large is an illusion best dispersed before it leads
us irretrievably down a blind alley. (22)

The key difference to the regulation of CFCs, for Grubb, was that car-
bon emissions are not only distributed worldwide but that their distribution
can be expected to change with increasing development of poorer countries.
Grubb thus identified and advocated “a direct link between permit trading

3Grubb did not cite Dudek. But he cited Bertram et al. (1989), a less influential study
suggesting international carbon trading (not in my set), which cited the Project 88 report.
Thus there is at least an indirect link between Dudek’s and Grubb’s proposals.
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and development activities” (35). At the heart of his proposal was the idea
to restrict the currency of exchange in a global carbon market to develop-
ment and pollution abatement programs and related transfers of technology
and technical expertise. Only once permits have been acquired in exchange
for such services, they can be sold to other governments, he suggested. Oth-
erwise,

[i]f the currency were unrestricted, then an agreement which required
the developed countries to buy permits would mean a major transfer
of economic wealth and power to the developing world. Many industri-
alised countries would oppose this intensely. Agreeing to a mechanism
involving commitment to development and environmental assistance
limits the degree of economic power transfer and gives some guarantee
of ‘markets’ for the donor country. (35)

But he also emphasized that such a design ensures

a real transfer of resources from rich countries which are over-exploiting
the atmospheric resource to poor countries which need technical assis-
tance if they are to minimise further exploitation as they develop. (38)

Through his debt-forest-swap proposal, Dudek, too, had suggested a link
between carbon trading and development issues, but with a strong focus on
the availability of carbon sinks in ‘less’ developed countries. In contrast,
Grubb’s reasons for discussing the relationship between ‘more’ and ‘less’
developed countries in the context of an international carbon trading sys-
tem had to do more with questions of distributional justice and political
feasibility.

Dudek’s and Grubb’s proposals are perfect examples of how the emis-
sions trading discourse contributed to co-shaping environmental problems
and their solutions. The framing of carbon trading as an answer to global
climate change differed from how emissions trading had been framed in the
context of US air pollution control. Besides economic efficiency, which had
been the key argument in the US discourse, Dudek’s and Grubb’s early pro-
posals highlighted distributional issues, negotiability, and the potential link
between carbon trading and development cooperation as the key advantages
of a global carbon market. In other words, these authors not only expanded
the scope of applications for emissions trading but they also re-framed emis-
sions trading as an instrument with features that had not previously been
discussed(Q-O-2, Q-T-2). Thus, when the world began to realize that it was
facing a new environmental problem on an unprecedented scale, proponents
of emissions trading were ready to present and advocate their favorite solu-
tion in a new light, showing once again the influence of the emissions trading
constituency (Q-T-4).
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8.2 Creating an option for international climate
change governance

The possibility of international carbon trading was first inscribed into in-
ternational environmental law with the 1997 Kyoto Protocol, adopted as a
follow-up to the 1992 UN Framework Convention on Climate Change (UN-
FCCC). Grubb (1999, 61)—whose early carbon trading proposal we ana-
lyzed in the previous section—noted in his 1999 book on the Kyoto process
that “Kyoto was of course the culmination of a long preparatory negotiat-
ing process.” Grubb’s analysis is mainly an institutional history of official
conference meetings and agreements—from Rio to Berlin over Geneva to
Kyoto. He explains the inclusion of the three flexible mechanisms in the
Kyoto Protocol—1) Joint Implementation (JI), 2) emissions trading, and 3)
the Clean Development Mechanism (CDM)—by coalition building as well as
(shifting) interests and powers of the negotiating parties, especially the US
and the EU. In this sense, his account of the Kyoto process and his explana-
tion of the adoption of the three flexible mechanisms resembles that of other
authors (Bodansky 2001; Oberthür and Ott 1999). From a point of interest
in the history of emissions trading, such accounts are clearly helpful, since
they explain the immediate choice of emissions trading as an outcome of
tough UN-level negotiations. But they also tend to neglect an important is-
sue: What made emissions trading a policy option for international climate
change governance in the first place? An answer to this question reveals
the role of the emissions trading literature, which continued to discuss and
advocate international carbon trading in parallel to the UNFCCC process.

Importantly, new authoritative speaker positions emerged for emissions
trading authors in that time (Q-T-7). Besides a number of early academic
simulation studies of carbon trading and other climate change policies, which
laid ground for later modeling work, key proponents of carbon trading now
started to publish their proposals as official reports of the OECD, the UN,
and the IPCC. These reports framed carbon trading as a promising solution
to the problem of climate change and outlined possible designs of a global
carbon market. The list of contributing authors to these reports reads like
a ‘Who’s Who’ of emissions trading supporters. Grubb, of course, was one
of them, noting that he

was closely involved in the debates surrounding the economic analysis
of the problem and the development of emissions trading proposals,
and attended many working meetings as well as the main negotiating
sessions. (Grubb 1999, xviii)

He contributed, for example, to a 1992 OECD report on Climate Change:
Designing a Tradeable Permit System, together with Dudek, Tietenberg, and
many others.4. This report, which was cited twelve times in my dataset, re-

4The OECD had picked up on emissions trading already since the mid 1980s in the
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sulted from an international expert workshop, gathered papers that analyzed
and advocated carbon trading as a strategy to abate GHGs.5 Whereas part
two and three of the report discussed general and specific design issues, part
one analyzed existing and planned US emissions trading schemes—the US
ETP, lead trading, as well as the US ARP. The authors attempted to show
with this review of emissions trading practice “that there may be consider-
able scope applying tradeable permits to environmental problems” (OECD
1992, 20). Especially the newly designed US ARP was identified as “the
closest actual experiment yet to what a greenhouse permit system might
look like” (20). But the authors also noted that

making the jump from environmental control objectives (lead in gaso-
line, S02 etc.) to the far more complex problem greenhouse gas abate-
ment will require considerable dexterity, and may ultimately prove to
be unwieldy for existing political institutions to accommodate (espe-
cially over the short term). (20)

This latter point, institutional fit, was identified as a major concern in
the report. With reference to the US schemes it was argued that emissions
trading schemes can only work properly given the right regulatory frame-
works. The authors also expressed their skepticism that carbon trading
would ever be seriously considered by the international community:

In some ways, it is not surprising that [. . . ] practical aspects [of carbon
trading] have not been explored in any detail. After all, here is no
strong indication yet that market approaches will form the basis of
very many national greenhouse gas abatement policies. Clearly, there
is some danger in working out the detail of how to do something,
before one has decided that it will be done at all. On the other hand
[. . . ] it is also true that the decision to implement a particular market
instrument should hinge [. . . ] on the practical implementability [. . . ]
The two problems therefore, are not mutually exclusive. (18)

But the authors of this report also knew that advocating emissions trad-
ing in an official OECD report could eventually help to convince policymak-
ers. As stated in the report, “if governments want to move in the direction
of tradeable permits systems,” the chapters of the report “provide some
practical guidance on how to proceed down that road” (23). When asked to
what extent OECD reports like this one actually influenced policymakers,
an interviewee at the OECD told me that the main audience for such reports
are representatives of the organization’s member countries, who depending
on their political weight and capacities may be more or less influenced:

context of proposing and evaluating the use of economic policy instruments in a series of
reports (OECD 1984, 1989)

5A parallel workshop discussed the prospects of carbon taxation and resulted in another
OECD report, not included in my set.
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I mean, countries like the US, which has such a huge intellectual power
if you like or intellectual capacities, would find the work [OECD re-
ports] interesting and some of it is, you know, relevant and they’ll get
some insights from that. But I am not sure to what extent it actually
has an impact. When you look at across the number of other countries,
however, my impression is that it is very useful, I think it helps them,
it helps to build consensus.

The US was of course already pushing for carbon trading more than other
countries during the UNFCCC process. But the fact that the OECD also
pushed for this policy option and that key authors of the OECD reports
came from US universities and think tanks, may have helped to convince
even US policymakers.

Emissions trading authors also contributed to UN publications. As men-
tioned above, UN bodies started dealing with climate change in the 1980s.
However, UN Conference on Trade and Development (UNCTAD) was the
first UN body to advocate carbon trading in a series of reports during the
1990s (UNCTAD 1992, 1994, 1995). In terms of citation counts, the most
influential of these reports was Combating global warming: Study on a global
system of tradeable carbon emission entitlements, receiving six citations in
my dataset and outlining “how an international system of tradeable carbon
emission entitlements could work” (UNCTAD 1992).6 Contributing authors
included Grubb and Tietenberg, as well as Scott Barrett from the London
Business School, who had been working on the economics of negotiating a
climate change treaty for years (e.g. Barrett 1990), and Richard Sandor, a
former chief economist for the Chicago Board of Trade, who would later
found the world’s first climate exchange in Chicago.

As stated in the foreword by UNCTAD Secretary-General Kenneth Dadzie,
the main goal of this report was to convince policymakers, from the outset
of the UNFCCC process, that international carbon trading was the right
policy instrument for global climate governance.

The launching of this publication is timed to coincide with the conven-
ing of the United Nations Conference on Environment and Develop-
ment (The Earth Summit), to be held in Rio de Janeiro in June 1992.
We hope that the Conference will assign to tradeable emission entitle-
ments an important role both in controlling emissions and in financing
environmental protection. (UNCTAD 1992, xiii)

Although the report at several points mentions that there is a variety of
policy options for climate change governance, including carbon taxes and
command and control approaches, carbon trading and offsets are advocated
as the most desirable: “There are several policy instruments available for
structuring an agreement, but some appear much more promising than oth-
ers” (21).

6The other two UNCTAD reports are not part of my set.
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The nine chapters of the report work together to make a compelling case
for carbon trading. Besides discussions of general and specific design and
implementation issues, including questions of equity and fairness, we also
find a stocktaking chapter (authored by Tietenberg) on the state of the art
of emissions trading theory and practice, as well as a chapter on estimated
cost savings of simulated carbon markets (by Barrett).

Drawing “upon economic theory, empirical studies, and actual experi-
ence [. . . ] to provide a brief overview of some of the major lessons” (37f),
Tietenberg’s stocktaking chapter reads like a short summary and adoption
of the big stocktaking studies of the 1980s, discussed in section 7.4.7 Con-
cluding his analysis of existing emissions trading systems—and a number of
similar systems implemented or planned around the world, such as tradable
fishing quotas in New Zealand or tradable milk production quotas in the
European Community—, Tietenberg contended that

[t]he issue is no longer whether they [market-based instruments, espe-
cially emissions trading] have a role to play, but rather what kind of
role they should play. (50)8

Likewise, Barrett’s simulation exercise indicated “that the advantages of
international trading are considerable” (123). According to one calculation,
a 45% reduction in 2020 carbon emissions would reduce household real in-
come 3.5% without trading but only 1.5% with trading, which “amounts to
more than halving the cost of achieving the global abatement goal” (123).
The cost-efficiency argument is emphasized throughout the whole report,
certainly more than in Dudek’s and Grubb’s early carbon trading proposals
(see the previous section). As Dadzie clarified in his overview of the report:

Any search for a control mechanism that could be used in a broad-
based international agreement to limit greenhouse gas emissions must
give high priority to the need to achieve such a limitation at the lowest
possible economic cost. (IV)

As a way of managing expectations by simultaneously promising success
and warning against possible disappointments, several chapters of the report

7In fact, Tietenberg confirms this link in a corresponding footnote:

In the limited space permitted by this chapter only a few highlights
can be illustrated. All the details of the proofs and the empirical work
can be found in the references listed at the end of the chapter. For
a comprehensive summary of this work see Tietenberg (1980). Ti-
etenberg (1985), Dudek and Palmisano (1988) and Hahn and Hester
(1989). (UNCTAD 1992, 38, FN 4)

8As I will show in the next section, newer stocktaking studies presented and discussed
ever longer lists of empirical examples of emissions trading. Tietenberg is a key author in
this regard.
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made use of what I have called the frame of experimentation in section 7.3.
Thus, it was argued that the implementation of a fully-functioning global
carbon market must be understood as gradual and experimental process.
For example, Dadzie noted in his overview:

There is no precedent for cross-border trading in greenhouse gas entitle-
ments. The design and implementation of a global system of tradeable
carbon emission entitlements is in consequence an innovative endeav-
our [. . . ] important problems will certainly arise as the system evolves,
and all will require detailed examination. (VIIf)

But as the US experience had shown, “even hesitant initial steps towards
a fully transferable entitlement system can provide the foundation for the
eventual evolution of a rather sophisticated system” (50), Tietenberg ar-
gued in his stocktaking chapter. Referring to Tietenberg and Dudek, Kjell
Roland, in another chapter of the report, discussed how international carbon
offsets could mark the first step toward a global carbon market in a “grad-
ualist approach” (27). Grubb, too, in his chapter on the various options for
an international agreement, anticipated an evolution of international climate
governance toward a global carbon market:

An agreement may eventually need to rely on one primary interna-
tional instrument, but some combinations would be possible, and could
develop over time. Offsets, in particular, could evolve from existing
commitments to targets. and these in turn could be transformed into
a fuller and more flexible system of tradeable emission entitlements,
which appear to be a particularly promising long-term option for effi-
cient and equitable global control of greenhouse gas emissions. (11)

Major consideration was also given to the ‘North-South divide.’ The
authors of the report stressed that among the many advantages of interna-
tional carbon trading was its potential for solving some of the difficult equity
questions involved in negotiating emission reduction targets internationally.
On the one hand, “[t]he dynamics of global warming and the requirements
of development appear to be on a collision course” (II), Dadzie noted. It
was expected that while carbon emissions of developing countries increase
rapidly in the coming years, these countries would oppose tight reduction
goals for themselves, pointing to the historical responsibility of developed
countries. On the other hand, carbon trading was seen as a way out of this
political dilemma. According to Grubb, who basically repeated his 1989
proposal in his chapters for the OECD report, especially a system of inter-
national carbon offsets “could in principle allow for both greater abatement
and a degree of resource transfers without involving the developing world in
multilaterally negotiated commitments” (18), and thereby “act as a natural
stepping stone towards more comprehensive forms of international control
[. . . ] notably a system of tradeable emission entitlements” (19).
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Emissions trading experts also contributed to official IPCC reports. Within
the IPCC, Working Group III (WGIII) was tasked to review potential re-
sponses to climate change. The group’s first report in 1990 discussed a
variety of policy options, including carbon trading, but refrained from clear
recommendations: “further work is required [. . . ] to fully evaluate the prac-
ticality of such measures” (234). As (Grubb 1999, 6f) notes in his Kyoto
analysis, WGIII at first

experienced substantial political disagreement over its deliberations.
In the absence of any other policy forum, its report was subject to
intense and highly politicized negotiations [. . . ] The outcome was a
carefully hedged report whose one concrete recommendation was to
start negotiations on a global agreement on climate change.

In 1992 WGIII was restructured to assess cross-cutting economic and
other issues related to climate change. A key task was to conduct an “as-
sessment of the socioeconomic literature related to climate change for the
Second Assessment Report.” (IPCC 1996, vii). In other words, the report
was supposed to function as a sort of stocktaking exercise. Whereas the
first IPCC report—especially the part of Working Group I on the science of
climate change—already received international attention and served as the
basis for negotiating the UNFCCC, it was the second IPCC report, which
“more than any other, [. . . ] set the context for the negotiation of the Ky-
oto Protocol” (Grubb 1999, 7). Co-authored inter alia by Barrett, Bohm,
Grubb, and Stavins, WGIII’s part of this report on the Economic and so-
cial dimensions of climate change was issued in 1996 and justified as an
important additional perspective on climate change:

Economics and the social sciences offer perspectives on climate change
not provided by the physical sciences. In the classic definition, eco-
nomics is the study of the allocation of scarce resources that have
alternative uses. Economics emphasizes the importance of trade-offs
between different uses of resources, and the forgone value of other uses
of a resource, called the opportunity cost. In the context of climate
change, this means that (1) costs and benefits matter; (2) resources are
not free; and (3) resources used for one purpose are no longer available
for other purposes. (24)

Unlike the OECD and UNCTAD reports analyzed above, the second
IPCC report was less explicit in advocating carbon trading over alternative
instruments. A number of its chapters argued that economic instruments,
mainly carbon taxes or emissions trading, would increase cost-effectiveness.9
For example, in the report’s introduction, we can read:

9In some cases, this conclusion was drawn from a review of existing cost-benefit simu-
lations of climate change mitigation. Such simulation studies will be discussed in section
8.4.
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Emission control is an international public good, in that greenhouse
emission reductions have the same effect wherever they occur. Just as
efficiency in the production of steel or any other commodity requires
that all consumers and producers face the same price, so too with
emissions. This can be achieved either through coordinated energy
taxes or through tradable permit requirements. (30)

Likewise, while the chapter on policy instrument choice argued that “[domes-
tic] permits are more effective than [domestic] taxes in achieving given emis-
sion targets” (430), a discussion of the comparative advantages of carbon
taxes vs. carbon trading on the international level concluded that “the choice
between a tax and a quota regime remains ambiguous” (431)—suggesting,
however, that at least one of these instruments should be used to mitigate
climate change.10 Thus, while the second IPCC report did not advocate
carbon trading as the non-plus ultra solution to climate change, it certainly
suggested that carbon trading could play a strong role in mitigation climate
change.

Taken together, these reports, written by key emissions trading authors
in the name of major international organizations, set the agenda for car-
bon trading during the UNFCCC process leading up to the Kyoto protocol
(Braun 2009; Grubb 1999; Oberthür and Ott 1999, cf.). Carbon trading
emerged as a serious policy option for international climate governance due
to the fact that organizations like the OECD, the UNCTAD, and the IPCC,
which structured the negotiation process in important ways, not only dis-
cussed but explicitly advocated, or at least strongly suggested, carbon trading
as a key tool for combating climate change (Q-O-2). It is, of course, correct
to say that carbon trading became part of the Kyoto Protocol because of
the political dynamics during the immediate negotiations, a process that has
been reconstructed in great detail elsewhere (Bodansky 2001; Grubb 1999;
Oberthür and Ott 1999). What I tried to reconstruct in this section is a com-
plimentary process of agenda setting, preceding the Kyoto negotiations—a
process of making carbon trading a likely policy option in the first place.11

By focusing on reports of authoritative international organizations, I high-
lighted a specific aspect of this process. In the following section, we will
see that a parallel development in the US, the ongoing evaluation of the
US ARP, also contributed to setting the agenda for (international) carbon
trading. And, of course, agenda setting for carbon trading did not stop in
1997 (see section 8.4).

In closing this section, I want to make a point about the relationship
10At several points, the report also mentions that a mix of carbon taxes and carbon

trading may be considered.
11Note that carbon trading was not the only policy option seriously considered by gov-

ernments during the UNFCCC process. Various forms of carbon taxes were also discussed
and proposed both in the US and the EU, but such proposals eventually lacked the nec-
essary political support (Braun 2009; Grubb 1999).
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between authorship and authority (Q-T-7). The reports discussed in this
section enabled a flow of authority from personal authors to organizational
authors and the other way around. On the one hand, the OECD, the UNC-
TAD, and the IPCC could claim to have gathered the expert elite on carbon
trading for their reports and thereby increase the latter’s visibility and im-
pact. On the other hand, authors like Dudek, Grubb, and Tietenberg could
now claim to have consulted major international organizations—an aspect
of their work that was not only helpful for improving their academic CV but
also opened the door for further political consulting during the UNFCCC
process and beyond. As a key emissions trading authors mentioned to me
in an interview:

I was hired by UNCTAD, which was interested in carbon trading well
before any body else seemed to be, on a series of policies, and we put
together some projects to explain carbon trading. And then I was
asked by them and in fact did speak at several of the conferences,
including the Earth Summit, in what they call side events. There was
one in Bonn, there was one in Buenos Aires, one in Tsukuba, Japan,
right before the Kyoto Protocol. I’ve been to Sweden several times.
So I’ve done some international work. I’ve also talked to the European
commissions about what you and I are talking about. And that is: as
you look at the trading systems around the world, what lessons emerge
from that and so I shared that information at several conferences.

8.3 Learning lessons

In the meantime, with the UNFCCC process under way, the emissions trad-
ing discourse also continued to focus on other aspects, three of which I want
to highlight in this section. First, a number of publications kept analyz-
ing the developments in US air pollution policy—especially since now the
US ARP was in the making and everyone wondered how this system would
perform in practice. Second, new stocktaking studies appeared, which sum-
marized and interpreted theoretical and empirical findings of the emissions
trading literature. These studies envisioned a stronger role for emissions
trading authors as policymakers and bridged the different problem and ap-
plication contexts to which emissions trading had meanwhile spread. Finally,
there was also a continued theoretical discussion on the abstract properties
of emission markets. In particular, a new discussion on the role of rev-
enues from environmental taxes or permit auctions challenged some well-
established assumptions about the superiority of tradable permit systems
over alternative instruments. All three developments also had implications
for setting the agenda for carbon trading.
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8.3.1 The acid rain controversy

With the passage of the 1990 CAA Amendments, the US prepared for the
implementation of the US ARP, which started in 1995. The primary goal
of this market-based program was to cut down the annual sulphur dioxide
(SO2) emissions of electric utilities by half compared to 1980 levels (of about
18.9 million tons) by the year 2000. As we have seen in section 7.5, the
introduction of this program was linked to many promises. Already before
the program became operational, it was considered a promising model for
how a carbon trading system could work (see the previous section). By the
turn of the millennium, many celebrated the program as a shining exemplar
for the general functionality of emissions trading and its applicability to
the climate change problem: “We proved the concept [. . . ] If the acid rain
program hadn’t been such a success, we wouldn’t be talking about trading
greenhouse emissions” (Joseph Kruger, Branch Chief of the US EPA Acid
Rain Division, quoted in Kerr 1998, 1024). In short, the US EPA became
a huge success story as the first real-world cap and trade program, which
explains why this program is referred to so often in the literature (Q-O-3).

It is illuminating to trace the becoming of that success story in the
emissions trading literature. The main conclusions to be drawn from this
exercise is to acknowledge that the program’s perceived ‘success’ could have
been different. During the 1990s a controversy emerged among environmen-
tal economics about how successful the program was, and how much of its
success had to do with emissions trading (Bailey 1996; Bohi and Burtraw
1992; Bohi 1994; Burtraw 1996; Cason 1993, 1995; Cason and Plott 1996;
Ellerman and Montero 1996; Ellerman et al. 2000, 2003; Hahn and May 1994;
Hausker 1992; Joskow et al. 1998; Joskow and Schmalensee 1998; Klaassen
and Nentjes 1997; Schmalensee et al. 1998; Stavins 1998).

Even before the program really started, a number of economic journal
articles questioned whether it would achieve the promised cost-savings from
allowance trading. Based on the analysis of the program’s regulatory design
and a model for utility investment behavior, Bohi and Burtraw (1992) as well
as Bohi (1994) warned that the rules of the program and their interpretation
by utilities could eventually inhibit efficient allowance trading.12 By the
same token, Cason (1993, 1995) as well as Cason and Plott (1996) attacked
the proposed auction rules for the US ARP.13 In a series of simulations,

12Bohi and Burtraw (1992, 152) argued that “[r]egulatory policy may jeopardize the net
benefits of emissions trading” if cost recovery rules are not set correctly. In the extreme
case, biases in these rules could result in either artificially high allowance prices and entry
barriers for new sources, or an increase in compliance costs above the expected levels
of a command-and-control approach mandating rigid technology standards, the authors
contended. Analyzing the regulatory policies and utility compliance plans of 11 US states,
Bohi (1994, 27) concluded that “[u]tilities and regulators are not taking advantage of the
benefits of allowance trading.”

13While the bulk of SO2 allowances was allocated to utilities on the basis of a compli-
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they tried to show that these rules set perverse incentives for both sellers
and buyers of SO2 allowances, which would result in a less efficient allowance
trading market.

After the program finally commenced operation in 1995, its unexpected
development during the first few years surprised economists. On the one
hand, trading rates remained seemingly too low to realize envisioned cost
savings. On the other hand, however, compliance costs were also extraordi-
nary low, indicating that the program worked well in terms of cost-effectiveness.
Authors were thus seeking explanations for this apparent paradox. Ellerman
and Montero (1996) suggested that allowance prices were low because less
SO2 had to be removed to meet the program’s caps on aggregate emissions.
Decreasing rail rates due to railway deregulation policies made low sulfur
western coal economically attractive to utilities in areas where local, higher
sulfur coals had previously dominated, the authors explained. Since there
was simply less SO2 to be removed than previously expected, the authors
concluded that “there are good reasons for allowance prices to be less than
had been expected and that no appeal need to be made to market failure”
(15). In other words, there was no problem with the allowance market. To
the contrary, “one cannot help but be impressed by the cumulative effect of
reliance on market mechanisms” (15), the authors contended.

Burtraw (1996) also highlighted the emergence of low sulfur coal as an
explanation for low allowance prices. But while he agreed that the US
ARP was successful in terms of cost-effectiveness, he was less convinced of
the success of SO2 trading. In fact, his main point was to suggest “that
the allowance trading program may not require (very much) trading in or-
der to be successful” (79). In his view, the introduction of the US ARP
provided for two major innovations: 1) a move from traditional command
and control to performance-based regulation affording utilities flexibility in
meeting performance standards, and 2) a move from performance standards
to interutility allowance trading that allows for additional flexibilization.
Burtraw concluded that it would be wrong to say that allowance trading
worked just because the program was cost-efficient. Instead, the program
was cost-effective because of the flexibility introduced through performance
standards:

Thus far the primary mechanism of cost savings [. . . ] comes not from
allowance trading directly but from flexibility imparted by the inno-
vative approach to environmental regulation. The policy or economics
literatures rarely anticipated this issue. (92f)

In a way, this controversy came to a close when Ellerman et al. (2000)
published their encompassing evaluation of the US ARP with Cambridge

cated allowance-allocation formula for each unit, a small share of allowances was allocated
through an annual revenue-neutral auction.
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university Press in textbook form. Markets for clean air: The U.S. Acid
Rain Program reached a much wider audience than any of the scientific
articles concerned with the evaluation of this program. As if to do away
with skepticism from the outset, the book opens with a quote from Dales:
“If it is feasible to establish a market to implement a policy, no policy-
maker can afford to do without one.” Hoping that their evaluation would
“contribute to the consideration of market-based systems” (xvii), the au-
thors found that the experience with the US ARP “clearly establishes that
large-scale tradable-permit programs can work more or less as textbooks de-
scribe” (315). In a chapter on “Errors, Imperfections, and Allowance Prices”
the authors also commented on existing critiques of the allowance market
brought forward by fellow economists. They argued, essentially, that au-
thors like Bohi, Burtraw, Casons, and Plot—whom they called “[s]keptics
of Title IV’s tradable-emissions approach” (299)—got it all wrong, that
their analyses were unfounded. Instead, the only relevant explanations for
the unexpected behavior of the allowance market were the fact that less
SO2 had to be removed than expected and that investments in compliance
technology and long-term fuel commitments were made well in advance of
compliance deadlines, prolonging the depressing effects of expectation errors
on allowance prices. In other words, nothing was seen as wrong with the al-
lowance market as such. According to this book, the US ARP was a success
story AND proved that emissions trading worked.

8.3.2 Stocktaking 2.0

Not surprisingly, the US ARP was also discussed in newer stocktaking stud-
ies appearing throughout the 1990s, as were a number of smaller new US
emissions trading systems. In a well-received article in the Journal of Eco-
nomic Perspectives, Stavins (1998, 70) considered the acid rain program as a
“grand experiment in economically-oriented environmental policy,” and ar-
gued that the program was “but one step in the evolution of market-based
environmental policies,” contributing to the ‘proof’ that tradable permit
systems are successful in reducing pollution at low cost. Tietenberg (2000)
updated his popular textbook introduction to environmental and natural
resource economics to include inter alia an individual discussion of the US
ARP.14 By the same token, the US ARP was discussed at length in Eller-
man et al.’s (2003) overview over the US experience with emissions trading,
which they conducted for the US think tank PEW Center on Global Climate
Change, as well as in Sorrell and Skea’s (1999) edited volume on Pollution
for sale. Emissions trading and joint implementation, where the “flagship
US scheme” (4) was identified as the “largest, most ambitious and most

14Tietenberg’s Environmental and natural resource economics first appeared in 1981,
and has since then been updated on a regular basis. I included the fifth edition in my
dataset (released in 2000) but also counted citations to older editions.
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successful tradable permit scheme yet introduced” (6).
These and other stocktaking studies that appeared throughout the 1990s

and early 2000s continued the practice of ‘lesson drawing’ (Cropper and
Oates 1992; Ellerman et al. 2003; OECD 1994; Sorrell and Skea 1999; Stavins
1998, 2003; Tietenberg 1990, 1995, 2000, 2003). Similar to the stocktaking
studies of the 1980s, authors summarized and discussed—again with differ-
ent foci—what they considered to be the most relevant results of theoretical
and empirical research on emissions trading or broader environmental eco-
nomics. But meanwhile, authors had become even more confident about the
prospects for emissions trading and their own role in society and the policy
process, which showed in the use of bolder modalities (Q-T-6).

For example, according to Tietenberg (1995, 95),

[o]ur knowledge about tradeable permit approaches to pollution con-
trol has grown rapidly in the two decades in which they have received
serious analytical attention. Not only have the theoretical models be-
come more focused and the empirical work more detailed, but we have
now had over a decade of experience with them in the U.S.

And Stavins (1998, 85, my emphasis) emphasized that

Despite [. . . a number of] uncertainties, market-based instruments for
environmental protection—and, in particular, tradeable permit systems—
now enjoy proven successes in reducing pollution at low cost.

It was generally assumed that tradable permit instruments were on the
rise and would spread internationally due to the ‘positive’ US experience.
According to Stavins (2003, 392),

[i]t is well known that over the past decade tradeable permit systems
have been adopted for pollution control with increasing frequency in
the United States [U.S. Environmental Protection Agency (1992), Ti-
etenberg (1997b)], but it is also true that this market-based environ-
mental instrument has begun to be applied in a number of other coun-
tries as well.

To stress his point, the author compiled a list of existing tradable permit
systems, drawing from other stocktaking and evaluation studies (see figure
8.1).15 Similarly, in their attempt to spur policy learning between the US
and the EU, Sorrell and Skea (1999, 1) emphasized the role of existing US
schemes as exemplars for international emissions trading as well as emissions
trading in the European context:

15Stavins even discussed a number of systems not included in this list, such as attempts
to introduce emissions trading in the United Kingdom (UK) and Poland.
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The US now has more than twenty years of experience with trading
mechanisms and has actively promoted their use at an international
level for the control of greenhouse gases. This paid off in December
1997, when emissions trading was included as a key element of the
Kyoto Protocol [. . . ] With this Protocol, emissions trading has come
of age. [. . . ] Trading is now on the agenda of countries who have little
previous experience with the idea. [. . . ] This book provides a com-
prehensive overview of the experience gained with emissions trading
[. . . ] It covers both national and international trading schemes and
pays particular attention to the uneven attempts to reconcile trading
with European regulatory traditions.16

For Cropper and Oates (1992, 730), who reviewed the literature on en-
vironmental economics in the Journal of Economic Literature, the rise of
economic policy instruments, such as tradable permits, even constituted a
new role for economists:

In spite of the mixed record, it is our sense that we are at a point in the
evolution of environmental policy at which the economics profession is
in a very favorable position to influence the course of policy. [. . . ] Not
only in the United States but in other countries as well, the prevailing
atmosphere is a conservative one with a strong disposition toward the
use of market incentives, wherever possible, for the attainment of our
social objectives. [. . . ] This, as we have stressed, takes us from the
abstract world of pure systems of fees or marketable permits. [. . . ]
economists must be ready to ‘get their hands dirty.’

In other words, the authors suggested that economists should think of them-
selves not only as policy analysts but also as policy-makers.

It is no surprise, then, that a main lesson these stocktaking authors
drew from their theoretical and practical reviews was that ‘emissions trading
works,’ stated bolder than ever (Q-T-2, Q-T-6). Moreover, they used this
lesson as an argument for broadening the use of emissions trading (Q-O-2).
In this regard, many argued for the use of emissions trading as a means
to combat climate change. As Tietenberg (2003, 416) concluded, practical
experience with tradable permits around the world suggested “that tradable
permits are no panacea, but they do have their niche. Climate change may
well turn out to be the most important niche.”

8.3.3 A ‘double dividend’?

To be fair, a number of more concrete and practical lessons have been
‘learned’ throughout the 1990s as well. In fact, most of the above men-
tioned stocktaking studies contained discussions of specific design features
and adjustments to be made in response to varying problem and political

16The book also covers first ‘experiments’ with emissions trading in European countries,
such as Norway, the UK, and Poland.
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Figure 8.1 – Overview of existing tradable permit systems as pro-
vided by Stavins (2003).

context conditions. In the remainder of this section, I will reconstruct an
important design controversy that emerged in the second half of the 1990s:
the question whether or not revenue-raising policy instruments produce a
‘second dividend’ and what this implies for (the allocation of) tradable emis-
sion permits. The purpose of this exercise is to trace theoretical learning
in the emissions trading discourse as a documentary practice of referencing,
and how this led to a redefinition of previously established positions.

This controversy started when a series of papers commenting on the
so-called ‘double dividend’ hypothesis started to question the assumed su-
periority of emissions trading. But we need to go back a little bit further to
understand what this was all about. We need to take a look at the original
‘double dividend’ debate, as it was taken up in the emissions trading dis-
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course. This debate was about a specific feature of Pigouian environmental
taxation.

Note that in the eyes of mainstream economists most empirically observ-
able taxes reduce economic efficiency because they distort the forces of the
free market. Sometimes such distortions may be accepted in light of other
effects of a given tax, such as its potential to redistribute wealth. But from
an economic efficiency point of view, economists tend to dislike most taxes.
Pigouvian environmental taxes are a major exception in this regard, because
their distortionary effects are deliberately harnessed to correct for economic
externalities.

Already in 1984, economist David Terkla from Boston University pro-
posed that environmental taxes have an additional advantage, which had so
far been neglected in the literature. He argued that “[t]he revenues raised
from effluent charges can improve economic efficiency by partially replac-
ing revenues from more traditional taxes which reduce economic efficiency”
(Terkla 1984, 108). Terkla’s idea was to use environmental taxes to yield a
‘double dividend:’ 1) to correct for economic externalities (Pigou’s original
idea, see section 6.3), and 2) to recycle the revenues from environmental
taxes to replace, that is cut down, distorting taxes elsewhere. In a model
simulation he estimated that “[t]he annual efficiency value of revenues raised
by national effluent taxes on two major air pollutants [. . . ] range from $0.63
to $3.05 billion” (107). During the early 1990s this idea was taken up by
proponents of a carbon tax to argue in favor of the latter (Pearce 1991;
Oates 1993).

Then, new studies argued that the ‘double dividend’ hypothesis was
incomplete. In 1994, Dutch economists Lans Bovenberg from Tillburg Uni-
versity and Ruud de Mooij from the Dutch Ministry of Economic Affairs and
the Research Centre for Economic Policy responded to the original ‘double
dividend’ literature, arguing on the basis of a theoretical model that “envi-
ronmental taxes typically exacerbate, rather than alleviate, preexisting tax
distortions—even if revenues are employed to cut preexisting distortionary
taxes” (Bovenberg and de Mooij 1994, 1085). In particular, they demon-
strated that the pollution tax can itself raise product prices and thereby
distort economic activity. Subsequent publications picked up on this issue
and further qualified the ‘double dividend’ hypothesis (Bovenberg and Van
Der Ploeg 1994; Goulder 1995a,b; Parry 1995). Cross-referencing each other,
these authors came to agree that besides the potential ‘revenue-recycling ef-
fect’ of environmental taxes (the ‘second dividend’) one must also consider
a potential ‘tax interaction effect,’ where the environmental tax compounds
existing tax distortions. The question became how each of these effects could
outweigh the other in various settings.

Although Terkla (1984) had already mentioned that his analysis may
equally apply to pollution markets, it was not before the mid 1990s that
the discussion turned to the implications for emissions trading (Cramton
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and Kerr 2002; Fischer 2001; Fullerton and Metcalf 1997; Goulder et al.
1997, 1999; Parry et al. 1999). This translation occurred in the context of
revisiting the issue of policy choice given the new theoretical insights of the
ongoing ‘double dividend’ debate. Referring to earlier work by Goulder et al.
(1997), Parry et al. (1999), and Fullerton and Metcalf (1997), Goulder et al.
(1999) investigated how the costs and overall efficiency impacts of different
environmental policy instruments—emissions taxes, emissions permits (or
quotas), fuels taxes, performance standards, and mandated technologies—
are affected by pre-existing taxes and the extent of pollution abatement.
Their widely-cited results proved to “bear importantly on the evaluation of
tradable permits systems” (352):

Earlier work on instrument choice has emphasized the superiority of
tradable emissions permits relative to command-and-control policies
like performance standards and mandated technologies. Our results
indicate that pre-existing taxes can undo the cost advantage of tradable
permits over these other instruments. (357)

More precisely, the authors argued that emissions trading can be disad-
vantageous if emission permits are handed out for free instead of being
auctioned. Only if permits are auctioned, emissions trading behaves as a
‘revenue-raising instrument’ with a potential ‘revenue-recyling effect’ (like
an environmental tax) that can offset existing ‘tax interaction effects.’ Thus,
the authors contended that “[t]he decision whether to grandfather or auc-
tion the permits can be as important to policy costs as the decision about
whether to allow trades” (352).

These findings started a new debate about the pros and cons of free al-
location vs. auctioning of (carbon) emission permits, which was also taken
up in some of the newer stocktaking studies discussed above (Cramton and
Kerr 2002; Ellerman et al. 2003; Fischer 2001; Fischer et al. 2003; Fullerton
and Metcalf 1997; Goulder et al. 1997, 1999; Parry et al. 1999; Tietenberg
2003). In an important sense, the problem boiled down to a trade-off be-
tween cost-effectiveness and political feasibility. As Goulder et al. (1997,
727) noted,

NRR [non revenue-raising] policies may have attractions along other
dimensions. For example, grandfathered tradeable-permits programs
[where permits are handed out for free on the basis of historical emis-
sions] may have important political advantages: grandfathering may
be crucial to winning the consent of existing polluters and gaining
necessary support for a regulatory program. Our results do not deny
these attractions but simply indicate that they may come at at higher
efficiency cost than previously had been recognized.

Even Tietenberg, who had for years been advocating ‘grandfathering’ on the
basis of Montgomery’s (1972) theoretical finding that the choice of initial al-
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location had no important implications for the cost-effectiveness of emission
markets, acknowledged the new theoretical findings and contended that

[g]randfathering has its advantages and disadvantages. Recent work
examining how the presence of pre-existing distortions in the tax sys-
tem affects the efficiency of the chosen instrument suggests that the
ability to recycle the revenue (rather than give it to users) can enhance
the cost-effectiveness of the system by a large amount [. . . ] (Goulder
et al., 1999). Tietenberg (2003, 410)

But he also emphasized that ‘grandfathering’ “may have increased the fea-
sibility of implementation of transferable permit systems” (410).17

What this section reveals is that theoretical learning took place in the
emissions trading discourse also at a time when the main focus was on imple-
mentation rather than theory. This learning, which constitutes the observed
second wave of abstract documents in the emissions trading discourse (Q-
O-2), occurred in form of a documentary practice of referencing within and
between document classes and led to a redefinition of previously established
positions. As such, this case is another illustration of how different classes
of documents interact in the emissions trading discourse through citation
(Q-O-1, Q-T-5) as well as the significance of textual translations that con-
stantly mediate between emissions trading as a conceptual blueprint and its
practical implementation (Q-T-3).

8.4 Post Kyoto: opening up new avenues for car-
bon trading

While the negotiation of the Kyoto Protocol was seen as a milestone in in-
ternational climate change governance, many issues remained unresolved.

17As Stavins (1995) argued in a widely-cited article in the Journal of Environmental
Economics and Management, transaction costs may constitute another argument against
grandfathering and for auctioning. But he, too, was aware of the political inertia for free
permit allocation.

Typically, economists have been quite agnostic about these alternative
allocations, because they have considered them to have only distribu-
tional implications, since it has been assumed that aggregate abate-
ment costs would be unaffected. As we have seen, however, this may
not be true when transaction costs are present. [. . . ] This may argue
for the economist’s favorite permit-allocation mechanism-auctions, an
approach that becomes even more attractive in the presence of transac-
tion costs. We are left, however, with the reality that political barriers
against permit auctions and political incentives in favor of all sorts
of free distributions are likely to remain in place for the foreseeable
future.(146)
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A major sticking point was the question of the ‘supplementarity’ of emis-
sions trading. In return for the inclusion of emissions trading in the Kyoto
Protocol, the EU had insisted on the formulation that emissions trading
(and JI) “shall be supplemental to domestic actions.” In the years after Ky-
oto, the EU further advocated restrictions, so-called ‘concrete ceilings,’ for
the amount of permits tradable.18 Expectations that international carbon
trading would soon flourish were further dampened by the US withdrawal
from the protocol in 2001.19 This political move reshuffled the prospects
for international climate governance significantly. Not only was the US the
biggest emitter of GHGs at the time, but also it had successfully pushed
for the introduction of the flexible mechanisms against European resistance
(Grubb 1999; Oberthür and Ott 1999). All of a sudden, the future of an
internationally coordinated response to climate change was uncertain again.

In the aftermath of the US withdrawal, a number of developments opened
up new avenues for climate policy, both international and domestic. For
carbon trading, this meant a second-birth. On the one hand, the UNFCCC
process continued despite the US withdrawal, and even though international
emissions trading according to Article 13 of the Kyoto Protocol seemed far
away, it was expected that credit generation and trading under the CDM
and JI might still be realized in the near future. On the other hand, and
most importantly, carbon trading took off in the EU. After individual mem-
ber states had already began to discuss or even implement carbon trading
proposals, the EU performed a somewhat unexpected ‘u-turn’ with regards
to its position on carbon trading. Within a few years after Kyoto, the
EU had developed from a seeming skeptic of carbon trading to one of its
most consequential advocates (Q-T-2). In 2000, the EU Commission issued
a green paper, outlining the plans for a European-wide carbon emissions
trading system, and only three years later the European Parliament and
the Council decided on “Directive 2003/87/EC,” establishing the world’s
largest emissions trading system, EU ETS. In this section I reconstruct how
these developments were taken up and supported by the emissions trading
literature.

8.4.1 Analyzing the Kyoto Protocol

Already before Kyoto, a number of studies simulated the costs and benefits
of climate change mitigation, typically considering different policy scenar-
ios, including emissions trading arrangements (e.g. Cline 1992; Manne and

18In 1999 the EU agreed internally to push for a ceiling that would equate to approxi-
mately 50 per cent of national commitments. However, fearing that the US would refuse
to ratify the Protocol, the EU eventually dropped its proposal (Skjaerseth and Wettestad
2008).

19This move was both an indication of recent policy change in the White House—George
Bush had just been elected president—and the endpoint of a fierce debate in the US Senate
on the conditions for the US ratification of the Kyoto protocol (Böhringer 2003).
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Richels 1992; Nordhaus 1991a, 1994; Nordhaus and Yang 1996). Such stud-
ies were meant to inform the ongoing UNFCCC negotiations and found
recognition in the second IPCC (1996) report. The latter contained a com-
prehensive overview of existing simulation studies but problematized that
their estimates varied greatly, which was seen as a result of the fact that
modelers worked with very different approaches and assumptions. Much
hope was put in the emerging field of integrated assessment modeling, which
combined econometric modeling with knowledge from the climate sciences.
However, it was believed that the existing estimates were of “limited value
to policy making” (IPCC 1996, 303), and that especially the new field of
integrated assessment modeling was still “relatively immature” (IPCC 1996,
377).

After Kyoto, the simulation of climate change mitigation took off (Babiker
et al. 2002a,b; Böhringer 2000, 2003; Böhringer and Löschel 2003; Criqui
et al. 1999; Ellerman and Decaux 1998; Ellerman et al. 1998; Ellerman and
Sue Wing 2000; IPCC 2001; Jotzo and Michaelowa 2001; Michaelowa et al.
2003; OECD 1998; Pizer 2002; Rose et al. 1998; Weyant 1999; Zhang 1998,
2000). The modelers—many of which worked for governmental organizations
and think tanks, such as the US EPA, the Dutch Central Planning Office
(RIVM), the Electric Power Research Institute (EPRI), or the Japanese In-
stitute for Applied Energy—now focused on estimating the costs and benefits
of the newly drafted international agreement with its flexible mechanisms.
They also estimated the specific effects of potential trading restrictions as
advocated by the EU and the US withdrawal from the Kyoto Protocol.

Two important volumes, gathering international modeler teams, appeared
at the end of the 1990s. In 1998, the OECD published the proceedings of
a workshop on Economic modelling of climate change, containing sixteen
papers. The goal of this volume was to give an “overview of the ‘state of
play” (OECD 1998, v). In 1999, The Energy Journal published a 13 page
long special issue on The costs of the Kyoto Protocol: A Multi-model eval-
uation—then “the longest Energy Journal Special Issue to date,” realized
with “substantial financial support” from the EPRI, the US Department of
Energy (US DOE), and the US EPA (Weyant 1999, vi). Again, the simu-
lation results varied greatly. Anticipating a problematization of this issue,
the editors of both volumes tried to turn it into an asset, by stressing the
benefits of a multi-perspective approach. According to the OECD (1998, ix)
proceedings,

the ‘competition’ among different research groups has been beneficial
in understanding the economic impacts of greenhouse gas mitigation
strategies. Comparison of model results has enabled a significant con-
vergence in the understanding of the key factors determining the re-
sults.

By the same token, the editors of the special issue in The Energy Journal,



168

remarked:

The reader is cautioned not to view the wide range of model results
presented here as an expression of hapless ignorance on the part of
the analysts, but as a manifestation of the uncertainties inherent in
projecting how the future will unfold with and without climate change
policies. [. . . ] The models do not produce these uncertainties. They
make them more transparent and help assess their magnitudes. This is
important in the analyses of climate policies because of the complexi-
ties and interdependencies involved. [. . . ] It is also often asserted that
the models do not provide useful information because they sometimes
produce different results. Nothing could be further from the truth;
by comparing results from alternative modeling systems we gain ad-
ditional information about the relationships between assumptions and
outputs that are not available when results from a single model or a
single expert are considered. (Weyant 1999, viii)

Given their scope, both volumes were widely cited in the ongoing emis-
sions trading discourse. They were taken up and reviewed, for example,
in WGIII’s third IPCC report. There, the OECD volume is referred to as
showing that “the overall cost of controlling emissions should be lower as a
consequence of cost savings in the control produced by these instruments”
IPCC (2001, 593), and the special issue in The Energy Journal is referred to
“[F]or illustrations of the potential gains from IET [international emissions
trading]” (425).

In 2003, Springer (2003) published a comprehensive survey of simulation
studies of emissions trading under the Kyoto Protocol in Energy Economics.
The author classified the existing studies into five categories: integrated as-
sessment models, computable general equilibrium models, emissions trading
models, neo-Keynesian macroeconomic models, and energy system models
(see figure 8.2). He found great differences in model results with regards to
estimated permit prices, permit trades, and market volume. However, he
found that all studies agreed that both restrictions on emissions trading and
the US withdrawal would have negative implications for a successful trading
regime. While Springer stressed that simulations “can indicate the poten-
tial range of permit prices and the likely size of the emerging market for
tradable GHG permits,” he also noted that “their limitations and implicit
assumptions should be noted carefully” (529). He explained that

all economic models of IET [international emissions trading] simulate
a perfectly designed, well-functioning, full-scale market under ideal
conditions. Yet, the real market is likely to be separated, complicated,
and subject to diverging national legislation. How such a realistic
market will perform has not yet been analyzed much and certainly
deserves further attention. (546)

Taken together, the simulation studies of climate change mitigation, de-
spite their different results, made a case for more, rather than less, emissions
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Figure 8.2 – Comparison of model types as provided by Springer
(2003).

trading under the Kyoto Protocol (Q-T-2). The modelers themselves em-
phasized that the existing differences between their results had to be seen as
a strength rather than a weakness. After all, financial support from major
governmental organizations and think tanks indicates that there was a high
political demand for quantitative simulations.

8.4.2 Enrolling Europe

Many have asked why the EU changed its position on emissions trading so
drastically and so quickly after Kyoto, and various explanations have been
offered (Cass 2005; Christiansen and Wettestad 2003; Braun 2009; Damro
and Mendez 2003; Skjaerseth and Wettestad 2008; Wettestad 2005). While
these explanations differ in detail, there are at least three common proposi-
tions. The first is that the EU Commission played a strong and independent
role in advocating an EU-wide emissions trading system and orchestrating
the agenda setting process within the EU. The second proposition is that
policy ‘learning’ and ‘teaching’ from the US helped to convince European
actors of the merits of emissions trading as an instrument to reduce GHGs.
The third proposition is that a number of EU member states and private
companies became interested in experimenting with emissions trading.

It seems further that these propositions are linked. Policy ‘learning’
(and ‘teaching’) took place both at the national and the EU level, thanks to
“the active involvement of experts from the US” (Zapfel and Vainio 2002,
7). Leading US emissions trading authors, such as Stavins, Tietenberg, and
Dudek, came to Europe to advise European actors, including the Commis-
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sion, on emissions trading and the US experience with this instrument. The
EDF played a key role in convincing British Petrolium (BP) to set up a
company internal trading system in 1998, which further motivated the es-
tablishment of the UK Emissions Trading Scheme (UK ETS) in 2002 (Braun
2009; Voß and Simons 2014). The EDF—as well as the Center for Clean Air
Policy (CCAP) (see below)—also advised the European Commission (Braun
2009). At the same time, particular staff members of the EU Commission
emerged as the “‘managers’ of the exchange of knowledge about emissions
trading” Braun (2009, 483) in the EU and increasingly orchestrated the
agenda setting process for a European carbon trading system with the help
of the US experts. In a way, this subsection complements existing explana-
tions of the development of the EU ETS by showing how the sudden ‘u-turn’
of the EU was also made possible through the availability of the emissions
trading literature and the latter’s subsequent adaption in new documentary
utterances from the Commission and pro-market think tanks (Q-T-1, Q-T-7,
Q-T-5).

To understand the role of the Commission in pushing for a European car-
bon market one must first note that a major change of personnel took place
shortly after Kyoto (Skjaerseth and Wettestad 2008).20 In February 2008
Jørgen Henningsen, known as a proponent of command-and-control instru-
ments, left as head of DG Environment and was replaced by Jos Delbeke,
an economist in favor of economic policy instruments. Delbeke gathered a
new team that also included other economists: Ger Klaassen, an established
emissions trading author who had advocated a European emissions trading
system since the mid 1990s (Førsund and Nœvdal 1994; Klaassen 1996, 1999;
Klaassen and Førsund 1994; Klaassen and Nentjes 1997);21 Peter Zapfel had
analyzed the US emissions trading systems during his studies at Harvard’s
John F. Kennedy School of Government;22 And Peter Vis had worked on
economic instruments since 1997. Together, these individuals formed what
Skjaerseth and Wettestad (2008, 75) call the “‘Bureaucrats for Emissions
Trading’ (BEST) group” within the EU Commission. Intellectually rooted
in the environmental economics, and especially emissions trading discourse,

20Note the parallels to the emergence of a new regulatory culture in the US EPA during
the 1970s and 1980s, which had led to the first emissions trading ‘experiments’ (see section
7.1).

21In his contribution to Sorrell and Skea’s stocktaking volume of emissions trading
(discussed in section 8.3.2), Klaassen (1999, 99) suggests:

that policy intervention from the EU could consist of two types of
tasks:

• to develop and implement international (EU-wide and possibly
wider) trading schemes

• to facilitate the use of national emissions trading schemes

22At Harvard, Zapfel also worked as research assistant for Richard Stavins.
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this group set out to warm up key European actors for the idea of a European
carbon trading system.23

It certainly helped that the possibility of carbon trading had already
been included in the Kyoto Protocol. Thus, when the European Commis-
sion (1998) published its communication to the Council and the European
Parliament on a ‘EU post-Kyoto strategy’ one year after Kyoto, it could
appeal to “take into account all the provisions in the Protocol, including
[. . . ] the so-called flexible mechanisms” (1), and at the same stress that
“the so-called flexible mechanisms [. . . ] were not an integral part of the
EU’s approach at Kyoto” (4). This rhetorics helped the Commission to po-
sition itself as a benevolent forerunner in climate protection, willing even
to constructively engage with a policy approach that the US had pushed
into the Kyoto Protocol against the EU (Cass 2005; Skjaerseth and Wettes-
tad 2008). In fact, the 1998 communication from the Commission already
included the proposal that since international emissions trading would not
start before 2008,

the Community could set up its own internal trading regime by 2005
as an expression of its determination to promote the achievement of
targets in a cost-effective way. This would provide the Community
with invaluable practical experience of trading, and its accompanying
monitoring regime, in a multi-country context. [. . . ] Such a Commu-
nity emissions trading regime would [. . . ] ensure that the Community
will be better prepared at the start of international emissions trading
with effect from 2008. (20)

Aware of the boldness of this proposal, and looking for a way to en-
roll less optimistic Commission officials (Skjaerseth and Wettestad 2008,
76f), the authors of the 1998 communication were careful enough to also
suggest that in the ongoing international negotiations the EU should em-
phasize quantitative ceilings on the use of all three flexible mechanisms as
well as strict monitoring rules and penalties for non-compliers. Last but not
least, the communication repeatedly stressed the need for further research

23Note that Klaassen left the Commission right after it was decided to advocate a
European carbon trading system Braun (2009, 477). Thus, according to Braun (2009,
482),

the ones which were able to act as policy entrepreneurs for the de-
velopment of the European Emissions Trading Directive were most
notably Jos Delbeke, Peter Vis and from 2000 on also Peter Zapfel,
from DG Environment [. . . ] On the basis of all the technical and eco-
nomic knowledge about emissions trading these individuals have been
able to organise the necessary political majorities among all the rel-
evant stakeholders and among the Member States and the European
Parliament in order to get the European Emissions Trading Directive
adopted.
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“to underpin relevant policy decisions” (12)—including “modelling exercises
[which] will provide a check on the business-as-usual baseline and what could
happen if there are no new efforts” (6, FN 4).

One year later, a second communication from the European Commission
(1999) to the Council and the Parliament also proposed “establishing an
emission trading system within the Community by 2005” (16), emphasizing
that “there is an urgent need for an informed debate on the instruments of
emissions trading and the project mechanisms within the Community” and
that the “lack of knowledge of their functioning may be at the basis of certain
reservations about these mechanisms.” Acknowledging that “some private
companies are already embarking upon pilot systems” and that “some Mem-
ber States are considering the creation of domestic trading schemes,” this
second communication further stressed the need for a coordinated approach
and suggested that “the Commission could organise in the year 2000 a wide
consultation with all stakeholders, Member States, businesses, and NGOs,
on the basis of a Green Paper setting out different policy options” (15).

Meanwhile, the Commission had already tasked a number of think tanks
and modelers to assess the prospects of a European carbon trading system
(Capros and Mantzos 2000; IPTS 2000) as well as to draft concrete design
options for such a system (CCAP 1999; FIELD 2000). The two commis-
sioned simulation reports produced the same main conclusion: emissions
trading will work in the EU and ensure great cost-savings. According to
Capros and Mantzos (2000, 16), “[t]he analysis clearly demonstrates sub-
stantial economic gains from emissions trading in the EU.” The authors of
the IPTS (2000) report found that “all countries are projected to gain from
an EU-wide emissions trading scheme” (4), noting that “the results [. . . ]
tend to underestimate systematically the benefits (in terms of cost reduc-
tions) derived from the introduction of an EU-wide emission trading scheme”
(1).

The task of the two design studies was “to explore what kind of emissions
trading scheme might be suited to the EC and the optimal level at which this
should be implemented” FIELD (2000, 9). It was considered, for example,
whether a European trading system should be based on all emitting entities
(‘downstream’ approach) or on energy producers (‘upstream’ approach).24

In the end, ‘the study team,’ consisting of experts from both the FIELD
and the CCAP, concluded that although an ‘upstream’ approach was supe-
rior in terms of efficiency and effectiveness, a downstream approach seems
favorable from a feasibility point of view and “still provides efficiency and
environmental gains” FIELD (2000, 5). To make their case, the study team
also referenced many key emissions trading publications in their reports, in-

24Whereas the CCAP favored an ‘upstream’ approach, both the Foundation for Inter-
national Environmental Law and Development (FIELD) and the European Commission
favored a ‘downstream’ approach.
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cluding the latest simulation studies of emissions trading under the Kyoto
Protocol and in the EU. Summarizing these sources, the (FIELD 2000, 16)
report found that “[a]ll the studies to date indicate that emissions trading
within the EC could produce significant economic benefits,” and concluded
that

EC emissions trading can reduce abatement costs by an estimated 10%.
It should play a significant role in the Community’s implementation
strategy for the Kyoto Protocol. An EC trading scheme should allow
for entity level trading and be available throughout all Member States.
(FIELD 2000, 4)

In the end, all four commissioned reports strengthened the Commission’s
proposal for a European carbon trading system and helped to make it more
concrete. Skjaerseth and Wettestad (2008, 78) quote a process insider claim-
ing that during the preparation of the Commission’s Green Paper, “what was
really advancing behind the scene were the consultant reports.” Thus, when
the Commission tabled its Green Paper on greenhouse gas emissions trading
within the European union in 2000, it could reference these reports as inputs
together with other sources, such as the OECD (1998) workshop report or
Weyant’s (1999) special issue in The Energy Journal to make their case for
a European emissions trading system. Using these sources, the Green Paper
concluded that

EU-wide emissions trading in CO2 among energy supply and energy
intensive industries would save the EU almost e2bn per annum in
2010. These gains would represent an annual cost reduction of a fifth
compared to not having emissions trading at EU level. (European
Commission 2000, 28)

In the history of the EU ETS, the publication of the Green Paper was
clearly a key moment (Braun 2009; Skjaerseth and Wettestad 2008). As
Braun (2009, 477) notes, “[o]nly with its publication in March 2000 did
public debate begin at the European level.” The agenda was set for a ‘down-
stream’ cap and trade system involving private companies in various sectors
to whom allowances are initially distributed preferably through auctioning
(European Commission 2000). It followed a period of intense debate in Eu-
rope, in which governments, industries, and NGOs exchanged their views on
the Commission’s Green Paper, which I will not comment on in detail (but
see Braun 2009; Skjaerseth and Wettestad 2008). While the Commission
managed to enroll the most important stakeholders to support a European
carbon trading system, a major sticking point was the question of initial
allocation. As a result of strong lobbying, the Commission finally gave in
and opted for a ‘grandfathering’ scheme (MacKenzie 2009b).

On the basis of the debate following the Green Paper, the Commission
contracted the FIELD and the CCAP to write a first draft for a EU Emis-
sions Trading Directive, which was published in 2001 with minor revisions
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as the Commission’s official Proposal for a EU Emissions Trading Directive.
Strikingly, the memorandum accompanying this proposal simply states as
a fact that emissions trading is “[a]n environmental policy instrument to
lower the costs of reducing greenhouse gas emissions” by “ensur[ing] that
emissions reductions required to achieve a pre-determined environmental
outcome take place where the cost of reduction is the lowest” (European
Commission 2001). After several rounds of review the European Parliament
and the Council adopted the EU Emissions Trading Directive in the summer
of 2003, thereby establishing

a scheme for greenhouse gas emission allowance trading within the
Community (hereinafter referred to as the ‘Community scheme’) in
order to promote reductions of greenhouse gas emissions in a cost-
effective and economically efficient manner. (European Parliament
2003, 34)

8.5 Conclusion

This is where my chronological reconstruction of the emissions discourse
comes to an end. My overall goal was to show, how over a course of several
decades, a network of documentary utterances constructed emissions trading
as a ‘working’ policy instrument, readily available to governments around
the world (Q-MAIN). This chapter shed light on the translation of emissions
trading to the problem of climate change and the events that led via the
UNFCCC process and Kyoto to the establishment of the EU ETS. Again
this involved the emergence and transformation of both first- and second
order statements (Q-T-2).

A first crucial step concerned the interrelated construction of climate
change as a global problem and emissions trading as its optimal solution.
As we have seen, emissions trading authors were involved in climate change
debates early on and helped to frame these debates in a way that made
the new problem amendable to a market-based solution. They also took
new speaker positions when they started to co-author reports of major in-
ternational organizations such as the OECD or the UN. Thereby the logic
of environmental economics and its favorite tool, emissions trading, gained
international legitimacy and found entrance into the Kyoto Protocol. While
international carbon trading on the UN level never fully took off, especially
after the US withdrew from the Kyoto Protocol, the discourse shifted to-
ward national and regional implementation of carbon trading. When the
EU Commission started to make a case for a European carbon market al-
though it had opposed carbon trading during the Kyoto negotiations they
could mobilize the existing document network to legitimate their ‘u-turn’
move.

In parallel to these developments, the emissions trading discourse also
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continued to draw lessons from the existing pollution markets and from on-
going theoretical work. Especially the discursive construction of a success
story around the implementation of the US ARP had an important impact
on making a case for emissions trading as a ‘working’ instrument for all
sorts of purposes. Interestingly, a new theoretical debate about a poten-
tial ‘double dividend’ of environmental taxes began to impact the emissions
trading discourse when it became linked to the question of optimal allocation
of emission permits (Q-O-2). It is thus an example of theoretical learning
and shows the significance of textual translations that constantly mediate
between emissions trading as a conceptual blueprint and its practical imple-
mentation (Q-T-3).
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Conclusion

At one level, then, academic environmental economists have been
enormously successful in getting their ideas adopted. On another
level, it remains surprisingly unclear just how successful the instru-
ments have been themselves.

– David Pearce (2002, 75)

The goal of this thesis was to reconstruct how emissions trading became
discursively constructed in the expert literature as a policy instrument that
‘works.’ In this final chapter I summarize and conclude the main findings of
my empirical analysis and say how they help to answer my research ques-
tion. In addition, I broaden out by reflecting on some of the wider implica-
tions of my study and findings. Taken together, my conclusions lead to the
following claim: The expert literature on emissions trading is a forceful in-
frastructure that allows for ‘governing at a distance.’ Qua its socio-material
configuration, this infrastructure renders emissions trading a policy to use
for pollution control and emissions trading authors experts to ask for advice.

To set the scene for conclusions, section 9.1 recapitulates the starting
point of my research project as well as its theoretical and methodological
perspective. Section 9.2 presents five general mechanisms of discursive con-
struction found to be at work in the expert discourse on emissions trading
and making the latter authoritative. Sections 9.3 and 9.4 focus on the use
and role of these mechanisms in relation to two major aspects of the dis-
course under study: 1) the construction and mediation of the distinction
between emissions trading as a blueprint and implemented pollution mar-
kets, and 2) the attribution of authority among speakers and utterances and
coordination of an instrument constituency. Section 9.5 discusses impor-
tant limitations of this thesis. Finally, section 9.6 presents the idea that
document networks at the science-policy interface can function as forceful
infrastructures for governing at a distance, which develop an authority of
their own due to their particular socio-material configuration.

177
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9.1 Recapitulation

The starting point for my research was the observation that leading pol-
icy makers and analysts refer to emissions trading as a ‘working’ policy
instrument at the disposal of governments around the world. They use
technocratic language to describe how emissions trading works and why it
should be used to govern all sorts of pollution problems. I called this an ex-
pression of the ‘toolbox approach’ to governance, that is the idea that good
policymaking means solving policy problems through the implementation
of blueprints that have been proven to work and are thus included in the
‘toolbox’ of governance.

Questioning the technocratic assumption behind the toolbox approach
that policymaking boils down to a rational, quasi-technological, problem
solving activity, which should be let to ‘neutral’ experts, and mobilizing in-
sights from constructivist sociology, I asked how policy blueprints such as
emissions trading can gain a status of cosmopolitan authority and legitimacy
through discursive construction in the expert literature. Building especially
on SKAD, I identified the status of emissions trading as a ‘working’ policy
instrument as a discursive reality, that is a result of discursive construc-
tion mediated in the interaction of reflexive speakers and their utterances. I
further assumed, based on a review of constructivist policy instrument stud-
ies, that the status of policy instruments is predominantly shaped in expert
bodies of literature, and I drew from work on the role of documents in
social-life to argue that documentary communication affords the production
of authoritative accounts of reality.

Methodologically, I opted for a mixed methods approach. To study the
discursive construction of emissions trading in the expert literature, I com-
bined qualitative interpretative analytics with quantitative scientometric
tools. I used the latter for two main purposes. The first was to compile
a dataset of 180 documents, which represent the most significant utterances
in the expert literature on emissions trading until my cutoff year 2003. This
was driven by the assumption that discursive significance is indicated by
citation frequency. The second purpose for which I used scientometric tools
was to gain insights on the structural properties of the document network
under study, which would help me to structure the qualitative analysis of
documentary utterances. The latter’s purpose was then to reconstruct inter-
pretatively the making and transformation of first and second order state-
ments, concerning the status of emissions trading and the status of emissions
trading expertise, respectively.
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9.2 Mechanisms of discursive construction

If emissions trading relies on a notion of cosmopolitan legitimacy and au-
thority, how is the latter produced? In accordance with my theoretical
framework, my empirical analysis revealed a number of general discursive
mechanisms at work in the emissions trading case, which are constitutive
of producing this notion and provide answers to my theoretically informed
research questions formulated in chapter 3. These mechanisms are general
in the sense that they can be found in and between emissions trading doc-
uments of various types and across the whole time span under study. Also
they are independent of concrete content. They are about the ‘how’ rather
than the ‘what’.

This section is about the presentation of these mechanisms, the next
two sections show how they operate in making and managing the distinc-
tion between blueprint and implementation and in attributing authority and
coordinating an instrument constituency.

9.2.1 Contextual uttering

The most fundamental mechanism of discursive construction found here cer-
tainly is the practice of uttering something in the context of the unfolding
discourse. In my case this means writing and publishing a document that
relates to the expert literature on emissions trading.1 Contextual uttering
is so fundamental because it is what constitutes any discourse. Without
documents, no emissions trading literature.

My analysis identified different types of documentary utterances and
speaker positions. ‘Academic’ documents were authored by academic speak-
ers, such as university staff or academics at other research institutions.
‘Gray’ documents were released by non-governmental bodies, such as NGOs
or think tanks. ‘Governmental documents’ were released by governmental
authorities or commissioned by such authorities. And ‘legal documents’ in-
cluded official statues, directives, or laws issued by regional, national, or
transnational authorities. At various points in chapters 6-8 I showed how
the interaction of document classes play out in the documents’ content, that
is on the level of documentary utterances.

Each of the analyzed documentary utterances is a particular constituent
of the expert emissions trading discourse as a whole. It became part of this
discourse by relating to it in some way (actively), or by being related to it
(passively). For most documents, both is the case. Typically, a document
would self-identify as relating to the expert emissions trading discourse by
talking about (some aspect of) emissions trading as well as by directly re-

1While I did not study the making of documents per se—I did not follow the documents
through their production process, that is—I was able to study them as utterances in
interaction with one another and to look for relations among them.
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ferring to the discourse as such, the latter of which happens for example
every time a document acknowledges the ‘ongoing debate’ or ‘the existing
literature’ on emissions trading.

In some cases, an analyzed document was only related to the expert
emissions trading discourse by other documents. For example, none of the
documents I called ‘discursive precursors’ to emissions trading actively re-
lated to the expert emissions trading discourse, mostly because the latter
only came into existence later on. An ambiguous case is the many legal
documents in my dataset. While their very purpose often is to officially
implement an emissions trading system in a given jurisdiction, which is also
why they become highly cited, it is not always clear if or in what way they
actively relate to the unfolding emissions trading discourse. Not only do
they typically lack references to other emissions trading documents, but of-
ten they also omit talking about the particular program they implement as
being an application of a theoretical blueprint discussed in the literature.
This may be surprising at first, given that except maybe for the very early
US emissions trading systems all other systems clearly were designed after
the theoretical blueprint, as it becomes evident either from their official or
unofficial documentation. Then again it is not surprising since the purpose
of a law-like document is first of all to state what the law is, not where it
came from. The EU-ETS Directive is interesting in this regard, because
although it does not refer to emissions trading as a theoretical blueprint it
cites the preceding Green Paper, which does.

9.2.2 Translations and statements

In most cases contextual uttering entailed that documents related to other
documents by either repeating or transforming parts of the latter’s content.
Through repetition, such contents became typified and gained significance.
In other words, they became statements. Statements are necessarily rela-
tional entities, which exist between documents rather then in any particular
one of them. They constitute meaning that is shared between several docu-
ments. Take, for example, the statement that Dales is one of the inventors
of the emissions trading concept or that the US ARP was a successful im-
plementation of the latter. While not in exactly the same words, these two
statements have been reproduced by several documents in my dataset. Re-
call in this context that I introduced a theoretical distinction between first
and second order statements. Whereas the statement that Dales is one of the
inventors of the emissions trading concept is an example of a second-order
statement the statement that the US ARP was a successful implementation
of the emissions trading concept is an example of a first-order statement.
This distinction turned out to be helpful for the analysis and will be further
discussed in the next two sections.

My analysis further showed that new statements typically emerged through
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the transformation of existing statements. The latter then functioned as dis-
cursive building blocks, which could be combined in novel ways. A first ex-
ample is the statement that markets in capped emissions rights can/should
be used to allocate such rights efficiently and, at the same time, to deter-
mine the social costs of pollution. As we saw in section 6.4, this statement
is a translation of earlier statements that the social costs of pollution can
be internalized by either an environmental tax or free bargaining. Another
example is the statement that auctioning is superior to other ways of allo-
cating emission rights, which emerged during the double dividend debate in
the late 1990s as a transformation of the earlier statement that the choice
of initial allocation had no important implications for the cost-effectiveness
of emission markets (see section 8.3.3).

9.2.3 Referencing

Apart from some of the legal documents in my dataset, such as the Mon-
treal Protocol, all other documents referred to other documents through
citation—though not necessarily (but in most cases) to documents contained
in my dataset. Note first that this is not an artifact of my selection method.
While I compiled my dataset using citation counts, the criterion was not
if or how often a document cites others but only how often it is cited by
others. This means that any existing document without references to other
documents would have been selected if only it had been cited frequently
enough by others—and as the Montreal Protocol shows, this was true in
some cases. References to other documents are thus a typical feature of
each of the different types of documents I identified in section 5.1. Even
most legal documents in my dataset refer to other (legal) documents.

My analysis confirmed the theoretical assumption that referencing is
a means of supporting or ‘fortifying’ one’s claims (see section 3.5.1). For
example, many of the authors who reproduced the statement that the choice
of initial allocation had no important implications for the cost-effectiveness
of emission markets referred in this context to Montgomery’s 1972 article in
the Journal of Economic Theory, thereby signifying that they only repeat
what someone else has already shown. At the same time, the referenced
document—Montgomery’s article in the example—became constructed in
this process as an authoritative concept symbol for a certain statement (see
also my discussion of this point in section 9.4 below).

Referencing as a mechanism of discursive construction thus has both
an individual and a relational aspect. For any individual author or docu-
ment, a citation can be a means to make a more forceful claim, to enhance
the authority and legitimacy of one’s argumentation. Then, on a higher
level, ‘behind the backs’ of authors as it were, aggregated citation patterns
construct and distribute discursive significance of documentary utterances.
Authors have little control over how often others cite any particular docu-



182

mentary utterance, which means that aggregated citation patterns emerge
collectively but unplanned.

This also goes for referencing between document classes. The way dif-
ferent document classes enroll each other through referencing is a property
at the level of discourse, although each individual author may (or may not)
have a clear idea of why he or she cites a certain out-of-class document.
Enrolling certain out-of-class documents may even become a genre-specific
practice, such as when think tank reports refer to the theoretical, academic
literature as a ‘fact base’ in support of their formulated positions. The other
way around, academic documents frequently referred to governmental and
legal documents as a means to proof the socio-political significance of their
contribution.

9.2.4 Modalities

A fourth general mechanism of discursive construction confirmed through
my analysis is the use of (shifting) modalities. According to the STS liter-
ature, modalities are a means of qualifying a statement, making the latter
appear more or less factual or compelling (see section 3.5.1). I found multi-
ple examples of this in the documents under study. For example, Crocker,
Dales, and Montgomery each used different modalities to make the same
claim, namely that a market in emission rights is a cost-effective way of
solving pollution problems. Whereas Crocker formulated his proposal least
compellingly, mentioning uncertainties that is, Montgomery simply ‘proved’
his claim with absolute certainty. By the same token, the stocktaking stud-
ies of the 1990s were much more confident that emission markets work in
practice than the ones published in the 1980s.

9.2.5 Institutional authority

A final mechanism to be discussed here is institutional authority. My the-
oretical framework suggests that an intimate relationship exists between
a document and its author(s), in the sense that each can strengthen or
weaken the authority of the other. My empirical analysis partly confirmed
this hypothesis—in any case it did not falsify it. Of course, since I selected
documents on basis of their citation frequencies, my dataset does not contain
any irrelevant or disregarded documents. Within my selection, however, the
attribution of authority by other documents varied. For example, Crocker
received much less attention as inventor of emissions trading than Dales,
although he published his pollution market proposal two years before Dales
published his. I speculated that this could have to do with either the pro-
posal itself—Dales’ more detailed and compellingly written than Crocker’s
and published as a book rather than an essay in an edited volume—or the
status of the authors at the time of writing—Dales having a position at the
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University of Toronto, Crocker still being a PhD student.
The authors of the documents under study also differed in their insti-

tutional affiliations, and, what is more, their institutional affiliation varied
across the different types of documents. Except for the legal documents in
my dataset, which were all authored by either a state or government au-
thority, the other document types each included authors with affiliations to
academia, think tanks, governmental organizations, and the private sector
(business or industry). This led to interesting blends of institutional author-
ity. For example, the OECD and UN reports combined the authoritative
status of these two organizations with that of the personal contributers from
academia and the private sector.

9.3 First-order statements and the theory–practice
link

With regards to first-order content of the expert emissions trading discourse
the main development in the time period under study was a series of transla-
tions leading from the re-articulation of environmental problems, as amend-
able to economic policy interventions, to first proposals of pollution markets
and eventually to increasing certainty that such markets work both in the-
ory and practice. These translations and modality shifts resulted from the
interaction of documentary utterances, each of which related to existing
utterances and through enforcing or transforming certain statements con-
tributed to a new discursive environment in which subsequent documents
would have to position themselves.

When Crocker and Dales ‘invented’ emissions trading on paper in the
late 1960s, they drew on existing environmental economics literature to ar-
gue that the sort of markets they had in mind are effective ways of managing
pollution problems. This literature, which I called the precursor literature to
emissions trading, had already established two important statements. The
first was that pollution really is an economic problem, resulting from non-
internalized externalities. The second was that externality problems can and
should be solved economically, that is through the establishment of certain
incentives or through free market forces. In this light, Crocker’s and Dales’
proposal to use artificially created markets in emission rights as means to
allocate such rights cost-effectively can be reconstructed as a reconfigura-
tion, that is a transformation of these already established statements in the
environmental economics literature.

Another major first-order translation occurred when other economists
began reformulating the original proposals for pollution markets in the lan-
guage of economic math. Montgomery’s 1972 article in the Journal of Eco-
nomic Theory became the key reference for the existence of a rigorous proof
that markets in emission rights can achieve politically set environmental
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standards at the least costs. This mathematization of the emissions trading
proposal was instrumental in convincing fellow environmental economists,
many of which at the time favored environmental taxation as a means of
internalizing externalities.

Until the mid 1970s the emissions trading discourse remained abstract
in the sense of not relating to particular real-world policymaking contexts.
This changed when the US EPA began experimenting with more flexible air
pollution policy measures, later called the US ETP, which were a reaction to
the acknowledged failure of previous command-and-control based policies.
My analysis revealed the paradoxical relationship between this program and
the existing emissions trading discourse. On the one hand, a driver behind
this program was the influx of a new generation of staffers at the US EPA
who had received training in environmental economics during their univer-
sity education. At least indirectly, then, the existing literature on emissions
trading might have influenced the choices of these new policymakers re-
building US air pollution policies. On the other hand, policies such as the
‘bubble,’ ‘offsets,’ ‘banking,’ and ‘netting,’ all of which later became merged
into the US ETP, were not initially designed as implementations of the the-
oretical emissions trading principle. While the US ETP typically counts as
the first real-world emission market, this link, as I showed had to be dis-
cursively constructed by a wave of evaluation studies, which claimed that
although the US ETP performed badly, it provided a first ‘proof-of-principle’
for the emissions trading theory.

During the 1980s emissions trading evolved from a theoretical proposal,
without much support during the 1970s, to a highly-potential policy op-
tion in the eyes of US legislators and administration staffers. A growing
evaluation literature as well as a first wave of stocktaking studies, summa-
rizing theoretical and practical records of emissions trading, enhanced the
legitimacy and authority of the new policy approach and led to promising
predictions of cost savings related to the implementation of emissions trad-
ing in other policymaking contexts, such as the acid rain or the climate
change problem. This development culminated in the construction of the
US ARP, the first emission market to be officially designed (by economists)
after the theoretical proposals of Crocker and Dales.

While the US ARP was constructed as a success story during the 1990s
and early 2000s, climate change became the new big envisioned area of
application for emissions trading. As soon as the climate change problem
‘went public’ in the late 1980s, emissions trading authors began framing this
problem in a way amendable to a market solution. Discussed and pushed by
international organizations such as the OECD and the UN as well as by the
US Administration, the possibility of emissions trading became inscribed
into international law with the establishment of the Kyoto Protocol. Even
when it became clear that emissions trading might not come into existence
anytime soon after the US had withdrawn from the Kyoto Protocol in 2001,
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promises of cost savings through carbon markets remained attractive and
increasingly convinced European stakeholders. The EU Commission, which
had opposed international emissions trading during the Kyoto negotiations,
changed course in the early 2000s and developed the EU ETS, legitimizing
this move inter alia by referring to the established functionality of emission
markets in the emissions trading literature.

Over the course of four decades, the emissions trading discourse thus
produced what we might call a statement network, in which statements are
linked because they build on or reinforce each other. For example, the state-
ment that pollution is an economic problem in need of an economic solution
made possible the statement that artificial markets in emission rights could
be such a solution. Or the statement that emissions trading works in theory
as well as in simulations supported the statement that it should be applied
to real-world policymaking contexts. And statements that emissions trading
also work in practice in turn invited suggestions for further implementations
elsewhere. Through the accumulation of these linked statements a forceful
conceptual repertoire developed, in light of which emissions trading appears
as a policy instrument ‘that works.’

Another key finding of my analysis and confirmation of existing work on
the topic (Simons et al. 2014; Voß 2014, 2007b) is that in order to say that
emissions trading works in theory and/or practice, the latter two realms have
to be distinguished and their distinction managed. Elsewhere, I referred
to this distinction as a ‘scale,’ that is a system of marks that spans and
orders a conceptual space, in this case by discriminating between ‘theory’
and ‘practice’ of emissions trading (Simons et al. 2014). Thus, when the EU
Commission says that the EU ETS “works on the ‘cap and trade’ principle”
(European Commission 2013), it reaffirms the existence of such a scale.
In fact, this type of scale is a prerequisite for what I called the ‘toolbox’
approach to policymaking.

The construction and management of the theory–practice distinction is,
if you will, a meta theme, which evolved in parallel and in relation to the
statement network discussed above. As such the theory–practice distinction
manifested itself both in the content of individual documentary utterances
and in the linkages between them. The US ETP, as we saw, was construed as
the first ‘implementation’ of existing ‘principle’ of pollution markets. How-
ever, this link was not obvious but the result of discursive construction.
Historically, the US ETP was not initially intended to be an implemen-
tation of an economic theory, and it did not look much like the markets
imagined by Crocker, Dales, Montgomery, and others. It required discursive
intervention on the side of analysts to capture this program as a ‘test case’
for an evolving paradigm in environmental economics.

But the creation of this initial link between the theory and practice of
emissions trading was just the beginning. In order to work, this link had
to be re-articulated over and over again. It gained strength in the process
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of assembling a whole collection, or ‘inventory,’ of implementation cases in
the evaluation and stocktaking literatures, which evaluated and sorted these
cases according to criteria such as success and failure or the different lessons
to be learned from each case.

The theory–practice distinction also shows in the way documents are
linked to each other. Figures 5.1 and 5.2 in chapter 5 revealed that in-
teraction is going on between documents of different types. More abstract
documents cite more applied ones and the other way around. As we saw
in the qualitative analysis, some documents stand for theoretical contribu-
tions and others for having analyzed emissions trading practice. In pointing
to each other these documents reaffirm their status as either theoretical or
applied and thereby the theory–practice distinction.

The theory–practice distinction also shows in the different subdiscourses.
Recall, that whereas my network analysis identified four distinct but inter-
related subdiscourses—1) early emissions trading theory and practice, 2)
the US ARP, 3) carbon trading, 4) the double dividend debate—I argued
in chapter 7 that the first of these should actually be subdivided into 1.1)
early theory and 1.2) early practice of emissions trading. In this qualified
interpretation, the subdiscourses nicely align along the theory–practice di-
vide, 1.1) and 4) being mostly on the theory side, 1.2), 2), and 3) being on
the practice side. Theory–practice mediation takes place where these sub-
discourses blend into each other, as when early emissions trading practice
was related to tradable permit theory or when the double dividend debate
was taken up in the carbon trading subdiscourse.

The existence of a properly managed theory–practice distinction that
comes with an inventory of implementation experiences allowed policymak-
ers and analysts to either ‘zoom out’ on the abstract principle of emissions
trading or to ‘zoom in’ on various past, ongoing, or planned implementations
of this principle. Thereby, relations were established between policymaking
sites in different parts of the world that might have otherwise remained un-
connected. Today we have a situation were one economic theory—‘one’ is
not to suggest the absence of internal debate or controversy—orients policy-
making practice in places as far apart as the US, Europe, Australia, Japan,
or China.

A last important conclusion with respect to first-order statements and
the theory–practice distinction is that the emissions trading discourse devel-
oped a tendency to ignore contradictions. For example, the apparent failure
of the US ETP was not taken by emissions trading authors as a contradic-
tion of their theory. Instead, they found ways of evaluating this program in
a way that proved rather than disproved their point. The other way around,
the quick monetary success of the US ARP was immediately taken as indi-
cation of the functionality of emissions trading rather than as the result of
other factors at work, as some critics suggested. More generally, the various
attempts of implementing emissions trading have all been framed as ‘exper-
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iments,’ a discursive move that allows explaining any sort of anomaly away
by pointing to an ongoing process of learning by doing.

Sociologists of science have long established that even in the hardest of
sciences researchers tend to adhere to certain ‘paradigms’ (Kuhn 1962) or
‘thought styles’ (?), which enable and constrain how they perceive a research
problem, how they observe their object of study, and, what is most impor-
tant, how they deal with anomalies. Since the latter potentially threaten the
core of one’s paradigm or thought style, which has become so objective that
an alternative is literally unthinkable, ways must be found to defuse them,
to explain them away. Foucault (1981) similarly stressed that discourses
rely on ‘systems of exclusion,’ of which the opposition between ‘true’ and
‘false’ was the most powerful and pervasive, because it suggests objectivity
whereas it is in fact driven by desire and power.

9.4 Second-order statements and the development
of an instrument constituency

Alongside first-order statements of the sort just discussed, the emissions
trading discourse also produced a number of second-order statements in the
time period under study. If the aggregated message of the former is that
emissions trading ‘works’ (both in theory and practice), the aggregated mes-
sage of the latter would be that emissions trading expertise is ‘legitimate’
and to be found in the literature. This section summarizes the development
of second-order statements and reconstructs it as three interlocking pro-
cesses: 1) establishing authoritative speaker positions for emissions trading
authors, 2) of attributing authority to particular utterances and speakers,
and 3) of establishing the authority of the document network as a whole.

When Crocker and Dales published their proposals for pollution mar-
kets, the field of environmental economics was just about to emerge, and
environmental economists did not enjoy a terribly important status as pol-
icy advisors. In other words, they did not occupy very authoritative speaker
positions. But already the discursive precursors to emissions trading, such
as Pigou or Coase, began to develop a niche for their profession by redefin-
ing the role of economics, and thus economists, in analyzing and proposing
pollution as well as pollution policies. The first-order translation that pol-
lution was an economic problem in search of an economic solution entailed
the second-order translation that economists were the type of folk to ask
how to clean up the environment.

Environmental economists of the early hour, such as Kneese who worked
for RFF, referred to their emerging field as a ‘science of choice.’ They advo-
cated cost-benefit analysis as a superior and objective method for assisting
decision making processes with regards to pollution control. And of course
they hoped that this would provide them a position as legitimate experts
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on pollution issues.
Equally important was to introduce a distinction between the ‘politi-

cal’ task of determining policy goals and the ‘economic’ task of choosing
the appropriate means to achieve these goals. We find this distinction in-
ter alia in Dales proposal, where he argued that whichever environmental
targets an elected political body or an administrative agency sets pollution
markets are the perfect means to achieve these targets at the least costs.
While this meant retreating from the task of determining pollution targets
economically, which other environmental economists had proposed earlier,
it enforced the appearance of economists as neutral experts—who don’t pre-
scribe what to do, just how to do it. Separating policy goals from policy
tools was like offering a deal to policymakers how to divide labor between
them: You, policymakers, get problems; we, economists, get solutions.

The 1980s marked the breakthrough for environmental economics as
the ‘science of choice.’ Having constructed the US ETP as a first proof-
of-principle of the emissions trading theory, environmental economists em-
phasized their envisioned role as experts even more. Note that economists
claimed to know best how to decide on environmental policies because they
knew how to quantify and compare the economic costs of policy implemen-
tation. Thus they used their most effective weapon, numeric predictions,
to make bold promises about potential cost savings through the installation
of pollution markets. A decisive moment in this development was when in
1988 a large group of environmental economists joined forces to sell their
ideas and expertise to US policymakers and stakeholders. Their promise
that a nation-wide pollution market in sulfur allowances could save $3 bil-
lion per year convinced newly elected President Bush to invite some of these
economists to actually design such a market, which became known as the
US ARP. Environmental economists were now making policy, literally.

When climate change emerged as a global threat during the late 1980s
and early 1990s, emissions trading authors managed to speak as experts not
only on their own behalf, but in the name of leading international organi-
zations, such as the OECD and the UN. This again marked a new stage in
the development of authoritative speaker positions because emissions trad-
ing authors could now piggyback on the existing institutional authority of
these organizations. At the same time, these authors began advising ad-
ministrations in North America, Europe, and elsewhere on the benefits and
challenges of installing carbon markets. Strikingly, emissions trading au-
thors also ‘advised’ administrations from within, as was the case with the
‘Bureaucrats for Emissions Trading’ group within the EU Commission driv-
ing the development of the EU ETS.

In parallel to this development of increasingly authoritative speaker po-
sitions for emissions trading authors, the discourse also attributed authority
to particular speakers and utterances. Crocker and Dales, as we have seen,
became acknowledged as ‘inventors’ of the emissions trading principle—the
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latter more than the former. Their texts are cited as the ‘original’ proposals.
Montgomery’s paper is widely perceived as the mathematical ‘foundation’
of emissions trading and ‘proof’ of the latter’s cost-efficiency. Tietenberg’s
1985 book gained a status as quasi-bible on the issue and became a short-
hand signifier (concept symbol) for various first-order statements. The list
goes on.

Whereas the development of authoritative speaker positions primarily
concerns the status of emissions trading authors in society, it seems that
the attribution of authority to particular speakers or utterances concerns
both the external and internal status of authors in the emissions trading
discourse. It is a sociological commonplace that any society or community
needs its heroes and leaders and will develop origin tales and symbols that
stand for the collectivity of its members. And what else could these heroes
and symbols be in the community of emissions trading experts than authors
and their documents? It is largely through reading and writing documents
that emissions trading authors interact with each other and the rest of the
world (in their role as experts). A key function of attributing authority
to authors and utterances through respective citations may therefore be
community integration and coordination.

This point has implications for existing work on instrument constituen-
cies (Voß and Simons 2014; Simons and Voß 2015; Mann and Simons 2014).
The latter are defined as social entities that form during the making of pol-
icy instruments in support of the latter. Through their constituencies, pol-
icy instruments gain political momentum, because they are advocated from
within. Instrument constituencies develop a reflexive interest in retaining
and expanding ‘their’ instrument and may therefore develop into powerful
collective actors who strategically market their solutions, for example, by en-
gaging with problem discourses, recruiting important supporters, or seeking
to outcompete other instruments for a dominant position in the ‘toolbox
of policymaking.’ An open question is what connects the members of in-
strument constituencies and to what extent they develop a sense of shared
collectivity. My findings with regards to the role of authority attribution as
a coordinative mechanism thus prompt further research in this direction, to
study the role of particular authors and documents as the social glue that
holds instrument constituencies together.

Of course, the attribution of authority within the document network
also concerns the status of emissions trading authors in a broader context.
An author that can claim to be highly cited by other authors will enjoy
more credibility as an expert when addressing non experts than one that
is not often cited. By attributing authority among each other, any expert
community also always signals to its environment that ‘these are our favorite
men and women.’ Likewise, accounts of intellectual origin and development,
as we have seen examples of in section 7.4, signal that a field is mature and
progressive.



190

Interestingly, the analysis revealed that emissions trading authors, in
fortifying their claims, also referred to ‘the literature’ as such, as if saying
‘Sure, I could name one or two important publications, but in fact there are
so many of them.’ Through such references authority is thus attributed to
the document network as a whole rather than to individual documents. And
what could be more authoritative than a whole stock of authoritative doc-
uments, all supporting certain statements? So for the dissenter—to stay in
Latour’s image (see section 3.5.1)—it is him against many, a fight impossible
to win.

In terms of second-order content the emissions trading discourse thus
achieved three things in the period under study. First, it created author-
itative speaker positions from which emissions trading authors could dis-
seminate their ideas with greater force. Second, it attributed authority to
particular authors and utterances, thereby coordinating the emerging ex-
pert community and, at the same, time signaling to others that the emis-
sions trading discourse is mature and progressive. And third, it attributed
authority also to the network as a whole, portraying the latter as a trust-
worthy source of expert knowledge. Taken together these processes helped
to make the emissions trading literature an ‘obligatory point of passage’
(Callon 1986b) for anyone concerned about how to manage the environment
right.

In closing this section, note that the first- and second-order aspects of
the expert discourse on emissions trading really are two sides of the same
coin. The distinction makes sense analytically and helps us understand that
the discursive construction of reality includes a meta-reflexive perspective
by which the discourse reflects itself, distributes authority, and sets the
rules that make utterances possible in the first place. At the same time, we
must not forget that in the realm of discursive practice first- and second-
order aspects mix and blur. Already a simple sentence, e.g. of the form:
‘emissions trading has been shown to work well in practice,’ can contain
both first- and second-order aspects. And as this example also shows, first-
and second-order discursive elements tend to support each other—1) ‘Does
emissions trading work in practice’? ‘Yes, this has been shown by experts’!
2) ‘What to think of these experts’? ‘Well, they’re doing a superb job. Look,
emissions trading works!’

9.5 Limitations

As with any piece of research, my study of the discursive construction of
emissions trading is necessarily limited. By taking a discourse analytical
perspective here, I have focused on certain aspects of the emissions trading
reality at the expense of others. Although research findings should not be
predetermined by one’s choice of research questions and methodology, it is
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important to stress that the latter do set the frame within which aspects of
the world under study can be seen. This has some important implications
for my study.

First, my study is based on a set of 180 documents and some additional
discourse material (interviews, secondary literature). Obviously, this means
that the findings I produced are based on these data, especially the docu-
ments, which raises the question whether I would have seen different things
had I used different discourse data. While my sample includes a number
of different document types (academic, gray literature, governmental docu-
ments, legal documents), it does not, for example, include any newspaper
articles, op-eds, or other print media documents. Neither does it include
minutes, accounting documents, or data tables.

This is due to my method of selection, which is based on citation counts.
Of course, such types of documents are sometimes cited by the documents
in my dataset, but not often enough to be themselves included in it. In this
sense, it is an artifact of my method of selection that such documents were
not considered here. However, as I argued in the methodology chapter 4,
I believe that my method of selection ensures that arbitrariness is kept at
a minimum. In other words, it is plausible to assume that, based on my
method, the final selection of documents fairly represents the core of the
expert emissions trading discourse. To put it differently then, certain types
of documents were not included in my study, because from the perspective of
the core expert discourse they were not considered important enough. This
of course does not mean that studying such documents is not interesting.
It is easy to imagine that other research projects with other questions and
methodologies find great value in analyzing, let’s say, accounting documents
produced in the context of particular emissions trading systems2.

A second limitation is my choice to make (expert) documents the focus
of my study. This choice was informed by the assumption that documents
play a key role in providing the ‘evidence base’ for a policy instrument like
emissions trading. And it was necessary to focus on the details of the inter-
textual dynamics at work in the emissions trading literature. Yet, it leaves
out other aspects of the discursive construction of emissions trading. My
study is blind, if you will, to many of the things that go on ‘behind’ the doc-
uments. On the one hand, there are all these practices involved in setting up
emission markets and the socio-material infrastructures (measuring appara-
tus, legal norms, reporting and enforcement mechanisms, etc.), which I did
not study because I was interested in the making of the emissions trading
blueprint rather than in the construction of particular implementations of
it. On the other hand, and this might be more of a limitation, there are also
discursive dynamics within the making of the emissions trading blueprint
that escaped my focus on documents. There are, for example, all the occa-

2See, for example, Lippert (2012) or MacKenzie (2009a))
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sions where emissions trading experts meet—at workshops and conferences,
in universities, or as the Project 88 case showed in public parks (see section
7.5). Then there is the practical context of writing and reading documents,
often in teams, at desks, in meetings, through email. Except for a few anec-
dotes, such moments play no role in my study, which almost exclusively
analyzes the content of documents. I did not really analyze documents ‘as
things’ (Prior 2008) one might argue.

The question is this: What can I say, on the basis of my analysis, about
the relation between the world within the documents I studied and the world
outside of these documents, the world of physical actors, physical politics,
and physical emissions? What can I say about the effects of emissions trad-
ing documents on the world? While it’s true that I have not looked into how
actors actually read documents and therefore do (or do not do) things in
the world, my methodology was able to trace effects of documentary com-
munication at least indirectly. This is because important effects, such as the
installation of an emissions trading system or a decision to do so, leave traces
in later documents that interpret them. Sometimes an important effect of
the documentary discourse on emissions trading even consisted in the very
release of another document, such as the EU ETS Directive.

Finally, I should stress that this study itself is but an utterance in on-
going discursive struggles about the reality of emissions trading and other
policy tools, about the role of documents in policymaking, about the role of
discourse analysis in social research. Someone else could analyze my thesis
as part of a document network of some sort as I analyzed other people’s
theses, articles, and books as part of the expert emissions trading discourse.
This implies that what I say here is shaped by the literature I read, the
education I received, and the mindset I build in myriads of encounters with
very different people.

9.6 Discussion: The document network as a dis-
positif for governing at a distance?

Being aware of the limitations of this thesis, I want to discuss a broader,
tentative hypothesis supported by my research: the possibility that the emis-
sions trading literature works as an infrastructure, or dispositif, for governing
at a distance through the emissions trading policy blueprint. The idea is
that the expert literature not only happens to carry a lot of knowledge about
emissions trading but helps to perform emissions trading as an authoritative
policy reality in virtue of its particular socio-material configuration.

As I explained at the beginning of this thesis, emissions trading relies
on a notion of cosmopolitan legitimacy and authority. It appears as an
evidence-based policy approach, a state-of-the-art blueprint in the transna-
tional ‘toolbox of environmental governance.’ As such, it exerts a force
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because policymakers around the world may feel inclined to work with a
policy that already enjoys transnational legitimacy as a ‘working tool’ and
which is thus easier to sell to a given electorate, especially if the latter may
otherwise diverge on particular political issues.

I said that this amounts to a special governmentality we might call
‘governing at a distance,’ because to the extent that emissions trading ap-
pears as a taken-for-granted instrument—an innovation of environmental
economics—it orients policymaking contexts from outside their traditional
boundaries. Following Latour (1987), we might think of the place from
where emissions trading exerts its force as a ‘center of (policy) calculation’
(cf. Simons and Voß 2015). This is the place where the production and cir-
culation of the emissions trading blueprint in relation to its implementation
in various policymaking contexts is orchestrated. The center allows for ‘gov-
erning at a distance’ by providing a generic and epistemically authoritative
prescription for environmental policy action. At the same time, implementa-
tion experiences are monitored and evaluated in the center. From here, the
development of emissions trading is framed as an ongoing process of policy
experimentation—successes are celebrated, failures discursively contained.
The center is also the place where powerful technological visions are created
that help to enroll relevant actors into the project of expanding emissions
trading.

Elsewhere, Voß and I identified this center as the instrument constituency
of emissions trading, which we defined as “a configuration of people, organi-
zations, their tools and stories, which became assembled in continuous and
distributed attempts of developing, circulating, and implementing emissions
trading as a particular policy design” (Simons and Voß 2015, 51). In light
of the analysis here, I want to suggest that the emissions trading literature
forms an important pillar of this constituency for it produces the epistemic
authority of emissions trading. In fact, the emissions trading literature is
nothing less than the very ‘evidence base’ supporters of emissions trading
refer to when making their claims.

Think of the emissions trading literature as an infrastructure, as the un-
derlying foundation of the political reality of emissions trading. It provides
the blueprint. It provides the distinction between the blueprint and its im-
plementation. It provides the evidence that the blueprint works in theory
and practice. And it provides a coordinative function for the expert com-
munity that forms around the emissions trading literature. What is more,
the emissions trading literature provides all this authoritatively, that is with
force.

It seems that the network of emissions trading documents develops its
authority and force from its particular socio-material configuration. Docu-
ments as discursive media with effects of their own allow for communication
across time and space. The emissions trading document network can there-
fore be thought of as a discourse made durable and mobile. The utterances
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it consists of as well as the relations between them are preserved, multiplied,
and circulated because they find a durable and mobile material existence as
marks on paper or silicon, as articles and books in libraries or on the Inter-
net. Emissions trading documents talk to anyone who reads them, whenever
anyone reads them.

In addition, the emissions trading literature as a discourse made durable
and mobile gains authority from the way it is specifically structured as an
expert discourse. The utterances of this discourse claim to be factual and
to represent an actual social world. The speakers of this discourse enjoy a
status as legitimate experts on the issue. Authoritative accounts emerge as
an aggregated network effect and result from the interplay of the different
discursive mechanisms outlined above. It is not surprising that emissions
trading authors themselves refer to ‘the literature’ as ‘saying’ or ‘knowing’
facts and details about their topic. After all, each author operates in a
discursive space already predefined by the documentary utterances of others.
As a result, the status of emissions trading as a ‘tool that works’ as well as
the status of emissions trading experts as legitimate providers of evidence is
an aggregated network effect, that is a discursive property that cannot be
reduced to any single documentary utterance.

From a Foucauldian perspective, the document network might be iden-
tified more narrowly as an infrastructure, or dispositif, of discourse repro-
duction. Recall, that Foucault and SKAD distinguish between two aspects
of dispositifs: infrastructures for discourse reproduction and infrastructures
that become implemented as a result of discourse reproduction. I argued
that in relation to the ‘toolbox governmentality,’ this distinction can be
mapped on the distinction between policy instruments as blueprints and as
implemented policy realities (see section 3.2). The emissions trading litera-
ture is an infrastructure of discourse production because it produces, refines,
and circulates the emissions trading policy blueprint. As such, it can be dis-
tinguished from the infrastructure necessary to enact a real-world pollution
markets, which may include particular trading rules, apparatus to measure
emissions, various market devices, and so on. An interesting question is to
what extent these two kinds of infrastructures overlap. As my own analysis
has shown, on the one hand, implementation experience enters the emissions
trading literature in the form of ‘evaluation’ studies. Data produced in real-
world pollution markets are related to the abstract theoretical prescription.
On the other hand, the theoretical prescriptions orient implementation con-
texts, which is their very purpose. More research is needed to understand
such overlappings of dispositifs.

To make a related point, let me come back to my double critique of the
performativity approach to environmental markets and policy instrumenta-
tion (see section 2.4). One problematic tendency, I said, was the overem-
phasis of socio-material practices at the expense of understanding the role
of discursive construction. In light of my discussion here, it seems that per-
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formativity scholars have focused almost exclusively on the second type of
infrastructure, that which affords the enactment of the emissions trading
blueprint in real-world settings. This would not be problematic if their ob-
session with (non-interpretative/ non-interactive) ‘practical/material’ would
not have led to a blind spot with regard to the role of discursive construction.

On top of that, and this concerns my second point of critique, there is
a tendency in the performativity literature to reproduce an overly emphatic
appraisal of real-world experimentation and, linked to this, an affirmation of
rational policy learning. Concentrating on how pollution markets are ‘put
to work’ in practice and being fascinated by how many practices and devices
this requires, performativity scholars tend to overlook the ‘discursive work’
that goes into framing pollution markets as success stories or in containing
anomalies that might otherwise undermine the claim that pollution markets
actually work. The ‘working’ of a market is not an objective fact, and just
because traders sell emissions via complicated software tools does not mean
that emission markets ‘work.’ Take the US ARP. That this program was a
successful implementation of emissions trading was not apparent but estab-
lished in the literature. And only because it was established in the literature
(see section 8.3.1), this success could be mobilized in other documents to
propose the implementation of further pollution markets elsewhere.

For the same reason, I am quite skeptical about the notion of policy
experimentation as an analytical category. Recently, a number of construc-
tivist policy scholars have advocated ‘policy experimentation’ as a gover-
nance mode that promises to facilitate innovation by providing ‘niches’ for
the development of new knowledge, practices, and exemplars (e.g. Bulkeley
and Castán Broto 2013; Callon 2009; Hoffmann 2011; Jordan and Huitema
2014; Voß 2014). They argue that policy experimentation was a better al-
ternative to traditional forms of linear, top-down policymaking because it
allegedly encourages higher levels of reflexivity and flexibility, much-needed
to tackle complex issues such as climate change. Strikingly, the notion of
policy experiments is used with a positive connotation by both proponents
and critics of emissions trading systems (e.g. Bulkeley et al. 2012; Callon
2009; Hoffmann 2011; Jordan and Huitema 2014; Stavins 1998; Tietenberg
2003; Voß 2007b). So far, virtually every emissions trading market, whether
it trades allowances in greenhouse gases or other air pollutants, such as
sulfur, has been referred to as a policy experiment, seemingly to indicate
that an effective performance can be expected but not guaranteed. But as
my analysis revealed, the experimental metaphor has been successfully em-
ployed to immunize critique of the emissions trading instrument over years,
mainly by pointing to the mantra of ‘learning by doing,’ and thereby to
legitimize the continuation and emulation of emission markets even when
there was a lack of actual evidence of their effectiveness.

The more general point I am making here is that by looking at the dis-
cursive construction of emissions trading in the expert literature, we come
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to see the politics involved in this process. The functionality and authority
of emissions trading are not given and they should not be taken for granted.
And emissions trading is more than a tool that produces certain intended
effects, i.e. emission reduction at least costs. First of all, it may be doubted
that emissions trading achieves this effect (Amigos de la Terra et al. 2013;
Bryant 2014; Lohmann et al. 2006; Spash 2010). But more importantly,
emissions trading brings with it its own ‘brave new world’ (Spash 2010),
which consists of environmental economists in leading administrative posi-
tions, trading firms making millions on the promise that they protect the
environment, as well as industries that present themselves as green vision-
aries because they offset their dirty developments with the acquisition of
emission certificates. Like any other policy instrument, emissions trading
produces winners and losers. Also it has gathered around it a constituency,
which has developed into a powerful political actor, lobbying for the further
expansion of emissions trading—referring to the ‘fact’ that emissions trading
‘works.’ All this becomes blackboxed, however, when emissions trading is
treated as a ‘neutral’ tool at the disposal of policymakers different from al-
ternative policy tools, such as command-and-control or emission taxes, only
in so far as it is much cheaper.

Not seeing that the status of emissions trading is a discursive construc-
tions opens the door to technocratic policymaking, which may undermine
the democratic idea (cf. Bevir 2010). Of course, we need expertise to make
policy choices. But we also need to be aware that expertise is never neutral,
that experts as well as those who mobilize their expertise may have certain
interests. Note that with emissions trading we have a case where those who
develop and advocate a policy blueprint are the same who evaluate its per-
formance in practice. But what if there is a conflict of interest here? What
if the evidence-base of emissions trading is less objective than we think?
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Appendix

10.1 List of research questions

Q-MAIN: How did the expert literature on emissions trading help to con-
struct emissions trading as an authoritative policy blueprint?

10.1.1 Theoretically informed questions

Q-T-1: What sort of utterances constitute the expert emissions trading dis-
course?
Q-T-2: How do first- and second-order statements and translations emerge
and how do they reproduce or transform the expert discourse on emissions
trading?
Q-T-3: How is the distinction between emissions trading as a policy blueprint
and as implemented policy discursively mediated?
Q-T-4: What is the role of instrument constituencies in reproducing and
transforming the expert emissions trading discourse?
Q-T-5: What is the role of referencing in the expert emissions trading dis-
course?
Q-T-6: What is the role of modalities in the emissions trading discourse?
Q-T-7: What is the role of authorship in the expert emissions trading dis-
course?
Q-T-8: In what way does the expert emissions trading discourse figure as a
network effect?

10.1.2 Observation-based questions

Q-O-1: How does the interaction of document classes play out in the docu-
ments’ content, that is on the level of documentary utterances?
Q-O-2: What explains the observed development from abstract to applied
utterances, and why was there a second wave of abstract documents later
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on? What changes in terms of statements, translations, authorship etc./
relate to this development?
Q-O-3: Why were some implementations referred to more often than others
and why were the first implementations only referred to in hindsight?
Q-O-4: What sort of statements, translations, forms of authorship etc./ re-
late to and can explain the four subdiscourses identified by network analytical
tools?

10.2 Selection of initial document list

As explained in chapter 4, I assembled my citation network of emissions
trading documents in a step-wise fashion, starting from an initial list of
emissions trading documents obtained from a Scopus key word search and
enriched by a number of documents identified by the secondary literature
or my interview partners as key discursive events in the history of emissions
trading.
To perform the Scpus search I used the following search string:

emissions trading OR carbon trading OR transferable discharge per-
mits OR tradable permits OR tradeable permits OR emission markets
OR air pollution markets OR carbon markets

I made sure to include the following set of documents as suggested by the
secondary literature and my interview partners:

• Baumol and
Oates (1988)

• Dales (1968b)

• CCAP (1999)

• Coase (1960)

• Crocker (1966)

• Dudek and
Palmisano (1987)

• Ellerman et al.
(2000)

• European Com-
mission (1998)

• European Com-
mission (1999)

• European Com-
mission (2000)

• European Coun-
cil (1998)

• European Parlia-
ment (2003)

• FIELD (2000)

• Grubb (1989)

• IPTS (2000)

• Montgomery
(1972)

• OECD (1992)

• Stavins (1988)

• Tietenberg (1985)

• UNCTAD (1992)

• UNFCCC (1997)

10.3 List of primary documents
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• Ackerman and
Hassler (1981)

• Ackerman and
Stewart (1988)

• Anderson et al.
(1979)

• Atkinson and
Lewis (1974)

• Atkinson and Ti-
etenberg (1982)

• Atkinson and Ti-
etenberg (1991)

• Babiker et al.
(2002a)

• Babiker et al.
(2002b)

• Babiker et al.
(2001)

• Ballard et al.
(1985)

• Barrett (1990)

• Baumol and
Oates (1971)

• Baumol and
Oates (1988)

• Baumol (1972)

• Blok et al. (2001)

• Boemare and
Quirion (2002)

• Bohi and Bur-
traw (1992)

• Bohi (1994)

• Bohm and Rus-
sell (1985)

• Böhringer and
Löschel (2003)

• Böhringer (2000)

• Böhringer (2002)

• Böhringer (2003)

• Bovenberg and
de Mooij (1994)

• Bovenberg and
Goulder (1996)

• Bovenberg and
Goulder (2001)

• Bovenberg and
Van Der Ploeg
(1994)

• Browning (1987)

• Buchanan and
Tullock (1975)

• Burtraw et al.
(2002)

• Burtraw (1996)

• Burtraw (2001)

• Capros and
Mantzos (2000)

• Carlson et al.
(2000)

• Cason and Plott
(1996)

• Cason (1993)

• Cason (1995)

• CCAP (1999)

• Cline (1992)

• Coase (1960)

• Collinge and
Oates (1982)

• Cramton and
Kerr (2002)

• Criqui et al.
(1999)

• Crocker (1966)

• Cropper and
Oates (1992)

• Dales (1968a)

• Dales (1968b)

• Downing and
Watson (1974)

• Downing and
White (1986)

• Dudek and
Palmisano (1987)

• Dudek and
Wiener (1996)

• Ellerman and De-
caux (1998)

• Ellerman et al.
(1998)

• Ellerman et al.
(2003)

• Ellerman et al.
(2000)

• Ellerman and
Montero (1996)

• Ellerman et al.
(1997)
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• Ellerman and
Sue Wing (2000)

• European Com-
mission (1998)

• European Com-
mission (1999)

• European Com-
mission (2000)

• European Coun-
cil (1998)

• European Parlia-
ment (2003)

• FIELD (2000)

• Fischer et al.
(2003)

• Fischer (2001)

• Foster and Hahn
(1995)

• Fullerton and
Metcalf (1997)

• Goulder et al.
(1997)

• Goulder et al.
(1999)

• Goulder (1995a)

• Goulder (1995b)

• Grubb (1989)

• Grubb (1999)

• Hahn and Hester
(1989a)

• Hahn and Hester
(1989b)

• Hahn and May
(1994)

• Hahn and Mc-
Gartland (1988)

• Hahn and Noll
(1982)

• Hahn and Noll
(1983)

• Hahn and Stavins
(1991)

• Hahn (1984)

• Hahn (1989)

• Hardin (1968)

• Harford (1978)

• Hausker (1992)

• ICF Resources
Inc. (1989)

• ICF Resources
Inc. (1990)

• IPCC (1990)

• IPCC (1996)

• IPCC (2001)

• IPTS (2000)

• Joskow and
Schmalensee
(1998)

• Joskow et al.
(1998)

• Jotzo and
Michaelowa
(2001)

• Klaassen and
Nentjes (1997)

• Kling and Rubin
(1997)

• Kneese and
Bower (1968)

• Kneese and
Schultze (1975)

• Krupnick et al.
(1983)

• Lee and Misiolek
(1986)

• Levin (1982)

• Levin (1985)

• Liroff (1980)

• Liroff (1986)

• Lyon (1982)

• Magat (1978)

• Malik (1990)

• Malueg (1990)

• Manne and
Richels (1992)

• McGartland and
Oates (1985)

• Michaelowa et al.
(2003)

• Milliman and
Prince (1989)

• Misiolek and El-
der (1989)

• Montgomery
(1972)
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• Montgomery
(1974)

• Morthorst (2001)

• NERA et al.
(2002)

• Noll (1982)

• Nordhaus and
Yang (1996)

• Nordhaus (1991a)

• Nordhaus (1994)

• Nordhaus
(1991b)

• Nordhaus (2001)

• Oates and Strass-
mann (1984)

• Oates (1993)

• Oates et al.
(1989)

• OECD (1989)

• OECD (1992)

• OECD (1994)

• OECD (1998)

• O’Neil et al.
(1983)

• Palmer et al.
(1980)

• Parry et al.
(1999)

• Parry (1995)

• Pearce (1991)

• Pigou (1920)

• Pizer (2002)

• Raufer and Feld-
man (1987)

• Rico (1995)

• Roberts and
Spence (1976)

• Rose and Stevens
(1993)

• Rose et al. (1998)

• Rubin (1996)

• Sandmo (1975)

• Schmalensee
et al. (1998)

• Seskin et al.
(1983)

• Sorrell and Sijm
(2003)

• Sorrell and Skea
(1999)

• Springer (2003)

• Stavins (1988)

• Stavins (1995)

• Stavins (1996)

• Stavins (1998)

• Stavins (2003)

• Terkla (1984)

• Tietenberg (1980)

• Tietenberg (1985)

• Tietenberg (1990)

• Tietenberg (1995)

• Tietenberg (2000)

• Tietenberg (2003)

• UN (1987)

• UNCTAD (1992)

• UNCTAD (1999)

• UNFCCC (1992)

• UNFCCC (1997)

• UNFCCC (2001)

• USA (1970)

• USA (1977)

• USA (1990)

• USEPA (1982)

• US GAO (1982)

• Weitzman (1974)

• Wenders (1975)

• Weyant (1999)

• Wiener (1999)

• Zhang (1998)

• Zhang (2000)
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10.4 List of key studies on the development of
emissions trading

• Braun (2009)

• Cass (2005)

• Christiansen and
Wettestad (2003)

• Damro and
Mendez (2003)

• Engels (2006)

• Grubb (1999)

• Lane (2012)

• MacKenzie
(2009b)

• McCauley et al.
(2008)

• Meidinger (1985)

• Oberthür and
Ott (1999)

• Pooley (2010)

• Skjaerseth and
Wettestad (2008)

• Voß and Simons
(2014)

• Voß (2007a)

• Voß (2007b)

• Wettestad (2005)

10.5 List of personal accounts of emissions trading
authors

The following documents contain personal accounts and quotes of emissions
trading authors, where they reflect their own involvement in the emissions
trading discourse.

• Grubb (1999)

• McCauley et al.
(2008)

• Oates (2000)

• Oates (2002)

• Pooley (2010)

• Tietenberg (2006)
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