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Expedient economization: 
Performing emissions 
trading in the United States, 
1960–1990

P.W. (Peter-Wim) Zuidhof 

Abstract

This paper studies the rise of emissions trading as a prominent example of the 
neoliberal economization of environmental policy. While often portrayed as a 
textbook case of the performativity of economics, a historical study of the early 
years of emissions trading in the United States (1960–1990) highlights the non- 
performativity of economics: initially economics had no impact on the policies 
of the US Environmental Protection Agency (EPA) that instituted emissions 
trading. This history exposes a latent tension between research on the performa
tivity of economics and the economization research programmes. The paper 
argues that an undue focus on proving the performativity of economics comes 
at the expense of studying the actual forms of co-performation in economization 
processes. It shows that the early history of emissions trading is better understood 
as a case of ‘expedient economization’, in which economization was essentially a 
by-product of pragmatic policy responses to political concerns, and where the 
role of economics was secondary.

Keywords: emissions trading; economization; performativity of economics; 
neoliberalization; John H. Dales; US Environmental Protection Agency.

Introduction

Emissions trading has become the leading climate change policy instrument for 
reducing greenhouse gas (GHG) discharges. According to a recent inventory, 
over 38 emissions trading schemes now operate across polities as diverse as 
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China, Mexico, Korea and the EU, covering more than 23 per cent of global 
emissions, with additional schemes under development (ICAP, 2025). The 
first trading initiatives were pioneered in the United States during the 1970s 
and 1980s by the Environmental Protection Agency (EPA) under the Clean 
Air Act (CAA). The 1990 US Acid Rain Program created the first market 
for tradable permits for sulphur dioxide (SO2) emissions, which was launched 
in 1995. In 2005, the European Union Emissions Trading Scheme (EU ETS) 
became the first international market trading scheme. Considered effective and 
efficient tools for mitigating climate change, emissions trading schemes rose to 
prominence, at the expense of other options such as carbon taxes and various 
forms of direct regulation.

Given the success of emissions trading as a policy tool, one easily overlooks 
that it rests on a formidable feat of the imagination. Who could have imagined 
half a decade ago, when the Club of Rome published The limits to growth in 
1972, that a significant share of climate change regulation would take the 
shape of government-created markets where highly intangible goods like emis
sions allowances are traded? Even today, it requires some stretch of the imagin
ation to comprehend how buying and selling emissions allowances helps 
mitigate climate change, or how government-constructed markets can repair 
the very market failures that created pollution (Frankel et al., 2019). Emissions 
trading’s rise to prominence as the prevailing tool for environmental govern
ance thus represents a striking instance of ‘economization’: the reconstitution 
of domains, activities and subjects that were previously not considered a 
market or viewed in economic terms as markets or otherwise subject to econ
omic reasoning and economic modes of governing (cf. Çalısķan & Callon, 
2009, p. 370, 2010, p. 2). A salient example of the economized modes and 
rationalities of governance associated with neoliberalism moreover (Adaman 
& Madra, 2014; Brown, 2015), the dominance of emissions trading prompts 
the question: how did something as airy as pollution become economized and 
how did it become the preferred approach for mitigating climate change?

Emissions trading is often portrayed as a textbook application of economic 
theory to resolve the problem of environmental externalities. The intellectual 
origins of emissions trading can be traced back to two early environmental 
economists from the 1960s, the American Thomas D. Crocker (1966, 1968) 
and the Canadian John H. Dales (1968a, 1968b), who independently from 
one another articulated the first proposals for a market in tradable emission 
rights (Gorman & Solomon, 2002; Banzhaf, 2024). Economists have accord
ingly claimed credit for having pioneered emissions trading policies. In a 
volume titled Better living through economics, Tietenberg (2010) mentions emis
sions trading as economics’ more visible policy successes. In his popular intro
ductory textbook, Mankiw (2024, p. 200) similarly claims: 

The idea of the government auctioning off the right to pollute may at first sound 
like a creature of some economist’s imagination. And, in fact, that is how the idea 
began. But increasingly, the EPA has used this system to control pollution.
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Considering these statements, the emergence of emissions trading is not just a 
powerful example of the phenomenon of economization but also appears as 
another strong case of the performativity of economics. Donald MacKenzie 
(2009a, p. 31) for example casts emissions trading as a ‘clear-cut case’ of the 
performativity of economics and a telling example of how ‘economics does 
things’ when economic knowledge becomes embodied in the economic prac
tices it describes. Dales’ market in pollution rights, he argues, provided the 
‘ultimate inspiration’ for the SO2 trading scheme of the Acid Rain Program 
of 1990 (MacKenzie, 2009a, p. 143). And while reflecting on how carbon 
markets are live mixes of in vitro experiments in economics with in vivo 
policy experiments, Michel Callon (2009, p. 538) likewise claims that 
‘without [this] contribution from economic theory, carbon markets would 
have been literally unthinkable’.

Yet, as this paper will show, the historical record does not support the claim 
that the economization of emissions trading was such a straightforward case of 
the performativity of economics. Up until the 1990s, economics contributed 
little to nothing to shape emissions trading. What seemed like a clear-cut 
case of the performativity of economics, in fact only became ‘thinkable’ 
through a set of policy interventions instead of being produced by economic 
theory. This presents a puzzle: how did the economization of emissions 
trading occur if economics had no discernible role in bringing it about? Empiri
cally, this puzzle calls for a fresh analysis of how in vitro experiments with 
markets for emission rights in economics and the in vivo policy interventions 
of the EPA ‘co-performed’ the first trading arrangements (Callon, 2007b, 
2009). Theoretically, the history lays bare a latent tension between earlier 
research on the performativity of economics (e.g. Callon, 1998, 2007b; MacK
enzie, 2006, 2007) and the later economization research programme (Çalısķan & 
Callon, 2009, 2010; Callon, 2021), calling for a re-evaluation of that relationship 
(Pellandini-Simányi, 2016). The first programme’s inherent focus on econ
omics-inflected forms of economization is often at odds with the latter pro
gramme’s more pluralist orientation towards economization (Blok, 2011). 
Not only does this sometimes make the performativity of economics pro
gramme too trigger-happy to show that economics is performative, but it also 
risks shifting the focus away from studying what economizing aspects are 
being performed. This paper therefore advocates shifting attention to the 
exact forms of economization at stake in the performation struggles that 
informed the newly economized arrangements of emissions trading. Such a 
shift not only clarifies what economization entails but also allows a more 
precise assessment of economics’ role in co-performing it (Berndt & Boeckler, 
2020, 2023).

The next section briefly revisits the debate over the performativity of econ
omics and its tensions with the economization research programme to see how 
it bears on studying the economization of emissions trading. The paper then 
offers a historical account of the performation struggles that economized pol
lution control in the United States. It traces emissions trading from its first 
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articulations in economics in the 1960s, contrasting it to the early emissions 
trading policies of the EPA in the 1970s and 1980s, up until the introduction 
of the SO2 trading scheme in 1990. Drawing on primary and secondary histori
cal sources, it examines the specific emissions trading arrangements envisaged 
in these contexts, their political stakes, and how they built upon each other. 
The paper argues that the early history of emissions trading exemplifies a 
case of ‘expedient economization’: a form of economization driven less by 
strong scientific or political beliefs but rather by a chance mix of pragmatic pol
itical concerns. Contrary to common belief, economization was essentially a by- 
product of pragmatic economizing interventions in the policy domain, and the 
role of economics or economic reasoning should hence not be overstated. 
Focusing on the exact form of various economizing, performative interventions 
in the performation struggles that shaped emissions trading, this paper hopes to 
contribute to a more fine-grained understanding of the neoliberalization of 
environmental policy and economics’ role in it.

Performing emissions trading

Given its constructed nature, emissions trading has understandably caught the 
interest of those working on the performativity of economics and economiza
tion more broadly. As indicated above, the initial response in the literature 
was to interpret emissions trading as a neat illustration of the performativity 
of economics. MacKenzie (2009a, p. 139) claimed that markets in emissions 
permits are ‘a quintessential example of a strong form’ of the performativity 
of economics where its ‘role has not been to analyze an already-existing 
market, but to help bring a new market into existence’. However, the exact 
role of economics in performing markets remains debated. Claims about the 
performativity of economics have alternatively been criticized for privileging 
overly economistic – often neoclassical – conceptions of markets and the 
economy (e.g. Mirowski & Nik-Khah, 2007), for its exclusive focus on econ
omics in performing economic practices (e.g. Fine, 2003), and/or for its relative 
political blindness (e.g. Butler, 2010; Nik-Khah & Mirowski, 2019).

Callon (2009) and MacKenzie (2009b) addressed some of these concerns, 
partly through research on carbon markets. One step was to extend the analysis 
beyond an exclusive focus on economics and academic economists in perform
ing carbon markets. MacKenzie (2009b) for example highlighted the role of 
technical and accounting knowledge in making emissions commensurable 
and exchangeable. Callon (2007b, p. 336) likewise acknowledged that econ
omics has no monopoly on performing the economy and that statements 
from ‘confined’ academic economists often enter into struggles with a range 
of ‘economists in the wild’. These ‘economists at large’ engage in a ‘historical 
process of co-performation’ where confined economists and economists in 
the wild cooperate or compete in performing the economy. In a subsequent 
analysis of the carbon market in the EU, Callon (2009, p. 538) recasts these 
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struggles as an interaction between in vitro and in vivo market experiments, 
asking how ‘theoretical models and practical solutions mutually interfere 
with and enhance one another’. The emphasis on experiments counteracts an 
overly idealistic account of the performativity of economics in which ideas 
about emissions trading were already well-formed in economics and then 
readily enacted as policy experiments, rather than studying how economists 
and policy practitioners jointly developed their notions of emissions trading 
as part of an unfolding performation struggle.

More recently, research on the performativity of economics has been sub
sumed under Çalısķan and Callon’s (2009, 2010) research programme on econ
omization (see also Callon, 2021). This research programme argues that what 
counts as ‘economic’ is always produced, enacted, or performed in a multi
plicity of contexts, including by theories about the economy alongside 
various institutional, technical arrangements and practices: ‘to speak of econo
mization is to consider that economies, in all of their diversity, depend heavily 
upon divergent and often controversial analyses – both scholarly and lay – that 
define, explain and enact economic forms of life’ (Çalısķan & Callon, 2010, 
p. 2). Çalısķan and Callon (2010, p. 5) distinguish five ‘market framings’ to 
study the process of economization and market making: (a) the pacification 
of market goods, (b) the making of marketized agencies, (c) market encounters, 
(d) price-setting mechanisms and (e) market design and maintenance (see also 
Callon, 2021). The economization programme, hence, broadens the analysis to 
study virtually all processes involved in enacting economic phenomena, like 
emissions trading, and stresses co-performation. The five framings then 
provide a more differentiated grasp of what economization entails.

With the introduction of the economization programme, the emphasis on the 
performativity of economics appears to have receded (the concept is notably 
absent from Callon, 2021). One way to read this is that the economization pro
gramme offers a ‘general theory’ of economic performativity, which incorpor
ates the performativity of economics as a ‘special’ case. Both share the view that 
economic phenomena are never given but enacted or performed via a host of 
practices. Yet as Pellandini-Simányi (2016) has convincingly argued, there is 
an unresolved theoretical tension between the analytical orientations of the per
formativity and economization programmes. The performativity programme is 
by virtue of its thesis, ‘economics-centric’ as it studies the enactment of con
cepts derived from economics by economists (often leaning in a neoclassical 
or textbook direction). The economization programme has an opposite orien
tation and asks in a more genealogical fashion: how did certain phenomena 
become economized the way they did? Rather than inquiring whether early 
emissions markets are the enactment of a certain economic concept, it examines 
how these economic arrangements have been enacted and what performation 
struggles produced them. The economization programme therefore has a 
more pluriform orientation that emphasizes co-performation to dissect actual 
examples of economization and recognizes economics as only one voice in 
otherwise heterogeneous performation struggles (Berndt & Boeckler, 2023). 
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Folding the performativity of economics thesis into the broader economization 
programme compels one to consider economics as one input in performative 
struggles and to specify which aspects of economics – if any – are enacted 
through these struggles.

This more pluriform approach to economization as performation struggle, 
finally, also offers a better handle on assessing the political dimensions of econ
omic performativity (Blok, 2011). Callon (2007a) argues that each specific 
market framing of, for example the goods traded, or the market actors involved, 
generates ‘overflowings’ and ‘matters of concern’. As definitions of what counts 
as tradable emissions are easily contested, this invites ‘concerned groups’ to 
turn emissions trading into politically ‘hot’ markets (Callon, 2009, p. 541). 
Since performances create ‘overflowings’ and are bound to ‘misfire’, there is 
always ground for political contestation through new performation struggles 
(Callon, 2010, p. 165). These economic framings are thus contingent, contest
able and could have been otherwise (Berndt & Boeckler, 2020). To view econ
omization, hence, as contingent performation struggles puts the focus squarely 
on what economizing aspects each performation entails and the political con
cerns at stake in the economization of emissions trading. Thus, rather than 
asking whether economics performed emissions trading, the relevant question 
is whether and what economics contributed to the performation struggle over 
the economization of emissions trading.

The remainder of this paper examines the historical details of how in vivo 
framings of economists and in vitro framings by policymakers jointly contribu
ted to the economization of emissions trading. As will become clear, the econ
omization of emissions trading can hardly be construed as a simple case of 
economic performativity. Instead, we will learn that pragmatic policy interven
tions provided the first elements of the economization of emissions trading, 
after which economics merely contributed specific aspects.

Economics’ in vitro economization of emissions trading in the 1960s 
and 1970s

The first ideas about emissions trading were articulated in economics in the 
mid-1960s by Crocker (1966, 1968) and Dales (1968a, 1968b). Most influential 
was Dales’ (1968b, pp. 77, 93) Pollution, property and prices, which envisioned a 
‘social experiment’ that involved the creation of ‘markets for pollution permits’. 
A Harvard-trained professor of resource economics at the University of 
Toronto, Dales had developed his ideas during a sabbatical at the University 
of Chicago and through his involvement in the policy field.1 This section 
traces how several successive economizing framings helped Dales develop the 
idea of emissions trading. It will be briefly contrasted with Crocker’s account.

While emissions trading is typically presented as a Coasean solution to the 
Pigouvian problem of environmental externalities (e.g. Pearce, 2002), early 
environmental economists drew on quite different traditions, notably cost– 
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benefit analysis, natural resource economics, and the economics of common 
property resources (Banzhaf, 2024; Berta, 2020; Medema, 2014; Nishibayashi, 
2019). A key reference was Allen V. Kneese’s The economics of regional water 
quality management (1964), which had introduced the ‘standards and charges’ 
approach. Kneese (1964) examined what institutional arrangement could best 
help attain optimal water quality levels from a cost–benefit perspective. He 
considered the option of governing an entire watershed by a single ‘basin- 
wide’ firm and briefly contemplated a Coasean-inspired ‘market solution’ but 
dismissed it as impractical (Kneese, 1964, pp. 45–46). Inspired by cooperative 
institutions (Genossenschaften) common in the German Ruhr area, Kneese rec
ommended a basin-wide agency that would set environmental standards and 
impose ‘effluent charges’ on all polluters. Sceptical of the ability to determine 
the optimal level of pollution with cost–benefit analysis, Kneese (1964, p. 83) 
proposed a trial-and-error method that adjusted the level of charges until 
environmental standards were reached. Kneese’s (1964) ‘standards and 
charges’ and trial-and-error method provided a pragmatic solution for 
finding the socially optimal level of pollution. It also formed the backdrop 
for Dales’ idea of a market for pollution permits.

The cost–benefit frame

Dales (1968b, pp. 7–8) frames his argument by adopting a cost–benefit perspec
tive and begins his book by emphasizing that pollution not only entails costs but 
also economic benefits. Economics’ method of cost–benefit analysis provides a 
systematic ‘way of thinking about pollution problems’ (Dales, 1968b, p. 35). 
Like Kneese, Dales follows the tradition of applying a cost–benefit framework 
to common resources, rather than the Pigouvian framework of externalities and 
social cost. It also aligns with a broader development in environmental econ
omics at the time, away from resource conservation toward questions of 
environmental quality protection (Banzhaf, 2024, p. 106).

The cost–benefit frame, invoked by Dales, is arguably at the root of practically 
any economization of environmental issues, and not exclusive to emissions 
trading. It imposes a distinctly economic framing on environmental problems 
and has two economizing, political effects. First, it produces a mode of commen
surability between the costs and benefits of pollution. Polluting activities are not 
only harmful, but in some contexts also represent benefits, which necessitates 
the need to weigh the two. As the costs and benefits of pollution are thus com
pared, they become commensurable and interchangeable. Second, the cost– 
benefit frame recasts pollution from a political and moral problem into an econ
omic issue. Rather than viewing pollution as a public policy concern that is dis
cussed in political or moral terms, the cost–benefit frame transforms it into an 
economic issue and subjects it to economic norms, such as net benefit. This way, 
the cost–benefit frame forms the staging ground for any further economizing 
interventions.

P.W. (Peter-Wim) Zuidhof: Expedient economization 103



The charges frame

Dales also adopts Kneese’s ‘standards and charges’ approach and shares his 
scepticism of cost–benefit analysis for making pollution decisions due to a fun
damental lack of information: 

What we do lack is any way of deciding – not in principle, but in practice – 
whether one solution is any better than another … It is the lack of information 
that is the crux of the matter. (Dales, 1968b, p. 40)

While technical information about pollution could be acquired at a cost, 
broader welfare damages would be impossible to quantify. Because cost– 
benefit analysis cannot reliably determine the desired level of pollution, 
environmental standards must be decided politically. Dales therefore concurs 
with Kneese that ‘pollution charges’ are the preferred tool for meeting environ
mental standards. Charges are a ‘control technique … based on the principle  
… that the more you charge the stronger the incentive [a discharger] will 
have to find some less damaging method’ (Dales, 1968b, pp. 81–82). Compared 
to direct ‘regulation’ and ‘subsidization’, Dales (1968b, p. 99) argues, ‘pollution 
charges’ are the most cost-effective ‘control techniques’ because they stimulate 
efficiency and have lower administrative costs. He repeats Kneese’s point that a 
regulatory board ‘may have to do quite a bit of “trial-and-error pricing” before 
it hits on a system of charges’ that results in a number of discharges that com
plies with the standard (Dales, 1968b, pp. 81–82).

Thus, addressing the shortcomings of the cost–benefit frame, the charges 
frame is the next step in the economization of environmental governance. It 
introduces several additional economizing effects. First of all, charging 
assigns a monetary value to pollution. Second, monetization requires pollution 
to be clearly defined and measurable, defining the ‘amount of waste’ or ‘dis
charge’ to which a ‘charge’, or ‘disposal fee’ is attached. Pollution is thus rede
fined as an economic good. Third, charges act as a governmental ‘control 
technique’ that incentivizes dischargers to make economically rational decisions 
about their emissions, making them ‘calculating agents’.

It is worth noting that Kneese and Dales opt for the term ‘charges’ instead of 
‘taxes’ or ‘prices’. By avoiding the term ‘taxes’ they distance themselves from 
the Pigouvian logic of internalizing costs. Shunning ‘price’ moreover indicates 
that they are also not reasoning to put a (missing) price on pollution. Charging 
however, could not entirely avoid creating a moral equivalence between 
payment and pollution: when polluters pay for pollution, they may also opt 
to pay to pollute. Charging proposals were therefore sometimes viewed as a 
‘license to pollute’ (Crocker, 1968, p. 224 n. 9). To sum up, the charges 
frame emerged as a pragmatic solution for the limitations of the cost–benefit 
frame. It furthered the economization of pollution by monetizing pollution, 
defining discharges as goods, encouraging the calculative agency of dischargers 
and reinforcing the equivalence between payment and pollution.
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The property rights frame

Dales (1968b, p. 65) subsequently takes the cost–benefit and charges frames 
two steps further. His first intervention is to focus on property rights: ‘Like 
benefit–cost analysis, an analysis based on property rights provides a way of 
looking at pollution problems’. According to Dales (1968b, p. 76), pollution 
problems are caused by ill-defined property rights and will persist as long as 
air and water remain unrestricted common property. To address this issue, 
he recommends ‘to devise some new forms of property rights, not to air and 
water, but to the use of air and water’. While the issue of common property 
rights had been recognized at the time, Dales’ (1968b) innovation lies in pro
posing a new type of right called ‘pollution rights’ (p. 93) and suggesting 
that ‘transferable property rights be established for the disposal of wastes’ 
(p. 107).2

The property rights frame yields two more economizing effects. First, assign
ing property rights to certain (polluting) uses of air or water further commodifies 
pollution. By defining who has the right to dispose over their use, pollution 
rights transform pollution into alienable and transferable economic goods, 
which is exactly what Dales (1968b, p. 59) envisions: ‘What economics deals 
with is the buying and selling, or leasing, or using, of property rights … you 
can only buy, sell, lease, rent, lend, or borrow things that are owned’. Commo
dification through property rights is essential for economic solutions: ‘since 
economics is based on property rights, economic solutions to pollution pro
blems also involve property rights solutions’ (Dales, 1968b, p. 76). Second, 
the property rights frame introduces a partial privatization of pollution. 
While water and air legally remain public properties, pollution rights privatize 
the right to use and dispose of them. Pollution hence shifts from being a purely 
collective concern to becoming a quasi-private good. In summary, building on 
the charges frame, Dales’ (1968b) property rights framing adds two economiz
ing effects: it commodifies pollution legally and initiates a partial privatization 
of a common good.

The market frame

The property rights frame inspires Dales (1968b) to envision a bold ‘social 
experiment’ (p. 77) for overcoming the limitations of Kneese’s trial-and- 
error method for setting pollution charges: ‘Let us try to set up a “market” 
in “pollution rights”’ (p. 93). In Dales’ (1968b) experiment, a water board 
issues a limited number of ‘pollution rights’ that give ‘whoever buys it the 
right to discharge’ a specific amount of waste (p. 93). These rights could be 
traded with the board acting as broker and would result in a market price: 
‘All of these buyers and sellers, through their bids and offers, will establish 
the price for the rights’ (p. 94). The board would oversee and ‘rig the 
market’ (p. 95) by reserving rights for new entrants and by acting as ‘a buyer 
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of last resort’ (p. 94) to stabilize prices. The market could be open to speculators 
and even political groups: 

Conservation groups might well want to buy up some rights merely in order to 
prevent their being used. In this way at least part of the guerilla warfare between 
conservationists and polluters could be transferred into a civilized ‘war with 
dollars’. (Dales, 1968b, p. 96)

Dales (1968b) argues that a pollution rights market could resolve the epis
temological difficulties of finding the right level of charges in the charges 
approach: ‘Once in operation, the pollution rights market will, by establish
ing a price for rights, relieve the board of any necessity to set the proper 
price by trial-and-error methods’ (p. 96). It promises to do so against 
lower administrative costs as it ‘would require far less policing than any 
of the others we have discussed’ (p. 97). Hence, with a bit of bravado, 
Dales (1968b) concludes: ‘Unless I am very much mistaken, markets can 
be used to implement any anti-pollution policy that you or I can dream 
up’ (p. 100).

Using the property rights frame, Dales reworks the cost–benefit and charges 
frames to articulate his market experiment. This market frame adds another set 
of interrelated economizing effects. First, it further commodifies pollution by 
making it a marketable right. Pollution rights are now fungible and alienable 
goods that can be bought and sold, which introduces the aspect of trading. 
Second, the introduction of marketable rights expands the calculative agency, 
not just of polluters but also toward speculators and conservation groups and 
even economizes the resolution of conflicting political interests. Third, the 
market frame introduces the aspect of pricing. The market frame replaces 
‘charges’ with (market) prices. Rather than being charged for one’s discharges, 
one can buy the option to pollute. And importantly, the charge is no longer 
decided by a regulator but set by the market, which underlines the invisible 
hand aspect of Dales’ (1968b) market experiment: the price and allocation of pol
lution rights are determined by the market. The latter is for Dales (1968b) the 
main appeal of a pollution rights market: ‘Such markets would automatically 
set the correct level of a pollution charge’ (p. 100), which is to be preferred 
over a regulator who uses trial-and-error and ‘guesstimates’ (p. 93). The signifi
cance of Dales’ (1968b) social experiment is hence pragmatic: a market in pol
lution rights could resolve the epistemic difficulties of Kneese’s method and 
does so at a lower administrative cost.

The analysis so far parsed Dales’ in vitro market experiment to examine 
how economists arrived at the idea of emissions trading. It showed that 
emissions trading was far from a ready-made application of economic 
theory, nor did it stem from a deep-rooted belief in the superiority of 
market solutions. Instead, it emerged from a series of piecemeal economizing 
framings – the cost–benefit, charges, property rights and market frames – 
that gradually assembled a market as a more expedient way to determine 
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the level of pollution charges and a cost-effective tool to attain environ
mental standards.

Dales’ approach stood out in several ways. He favoured the market exper
iment because it would independently determine the charges needed to 
enforce given pollution levels. Its key appeal was hence administrative 
expedience – not social optimization, or efficiency. Dales’ market was 
neither designed as an instrument to weigh the social benefits and costs of pol
lution, nor as a tool to achieve allocative or productive efficiency (Berta, 2020). 
This is also how Dales’ scheme in which emitters trade, diverges from Crock
er’s (1966, 1968), who conceived a market where emitters trade with receptors 
to reach an optimal allocation of their conflicting uses of the environment 
(Berta, 2021). For Dales, a permit market is a cost-effective way of adminis
tering environmental policy and not an instrument to achieve societal effi
ciency. Neither does Dales present his market solution as a way to 
internalize environmental externalities or to put a price on pollution 
(Vettese, 2019, p. 124). Dales’ market experiment is hence less motivated 
by normative economic principles but instead is a practical solution for deter
mining the right level of charges.

Dales’ experimental market for pollution rights gained little traction in 
the budding field of environmental economics. It was briefly picked up by 
Montgomery (1972) and Mackintosh (1973), who helped consolidate the 
theoretical and practical underpinnings of emissions trading. When 
Baumol and Oates (1975) prepared one of the field’s core texts in the 
mid-1970s, they appeared hesitant to embrace emissions trading (Berta, 
2020). In 1971, they included the ‘environmental prices and standards 
approach’ without mentioning Dales. By 1975, they mention Dales’ market 
idea in a footnote (Baumol & Oates, 1975, p. 137, n. 4), and in 1979, they 
discuss permit auctions but dismiss them as politically unfeasible (Baumol & 
Oates, 1979, p. 252). As Oates (2000, p. 142) later recalls, emissions trading 
seemed too outlandish at the time: 

My first reaction to the appearance of Dales’ book was one of skepticism. I had 
found myself subjected to harsh criticism in various forums for proposing a 
pricing approach to environmental regulation … 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.

Well into the 1980s, emissions trading remained a controversial economic 
idea, even when the EPA began experimenting with trading schemes in 
the mid-1970s. The next section surveys whether any of the specific econ
omizing aspects, such as the cost–benefit, charges, property rights and 
market frames that were developed in economics, make their way into 
policy.
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The EPA’s in vivo economization of emissions trading in the 1970s 
and 1980s

The EPA’s first policy experiments with emissions trading followed from the 
introduction of the US Clean Air Act (CAA) in 1970. It mandated the EPA 
to develop National Ambient Air Quality Standards (NAAQS) for ‘criteria pol
lutants’ to be met by 1975 and to establish technological emissions standards for 
modified or new sources, so-called New Source Performance Standards 
(NSPS). States were tasked with creating and enforcing State Implementation 
Plans (SIPs) to bring non-attaining Air Quality Control Regions (AQCRs) 
into compliance. The CAA was a traditional form of command-and-control 
regulation, crafted without input from economists (Meidinger, 1985; Oates, 
2000), and it explicitly barred the use of economic considerations in setting stan
dards (Cook, 1988, p. 65; Halvorson, 2021, p. 123). Soon after entering into 
force, the EPA initiated a sequence of policy initiatives that gradually developed 
into a system of emissions trading (see Table 1). The analysis below draws on 
policy documents and key historical accounts from insiders (Levin, 1982; 
Liroff, 1986) and scholars (Cook, 1988; Halvorson, 2021) to examine what 
drove these initiatives and how they contributed to the economization of 
environmental policy.

Bubbles

The EPA’s first economizing initiative was the ‘bubble’ policy. In 1972, the 
smelting industry and Nixon’s Commerce Department pressured the EPA 
to redefine what qualifies as a stationary source. They proposed that all emis
sion points at a single plant be treated as a single emission ‘bubble’, which 
would allow modifications without triggering stricter new source standards 
(NSPS). After initial hesitation, the EPA conceded in 1974 and defined the 
‘bubble concept’ as ‘the trading off of emission increases from one facility  
… with emission reductions from another facility, in order to achieve no 
net increase’ in emissions ‘by the stationary source taken as a whole’ (EPA, 
1975, p. 58416, emphasis added). The bubble concept offered polluting 
businesses regulatory flexibility to achieve emission reductions in the least 
costly way.

The bubble policy marked the first moment that emissions from different 
points became exchangeable. ‘Trading’ here only refers to an administrative 
‘trade off’, not a monetary exchange. The bubble policy was introduced to 
accommodate business interests but involved no economic reasoning (Levin, 
1982, p. 69; Liroff, 1986, p. 163). It was controversial in the EPA and among 
conservationists who feared that it weakened enforcement and undermined 
equity (Halvorson, 2021, p. 121; Levin, 1982, p. 68). Two years after its intro
duction, the bubble policy was struck down in ASARCO v. EPA for unlawfully 
redefining sources as ‘plants’ (Meidinger, 1985). Although bubbles had never 
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been invoked (Levin, 1982, p. 69), their significance lies in creating a first pre
cedent of emissions that could be ‘traded’ or exchanged.

Offsets

A second economizing moment occurred with the offset policy of 1976. As the 
CAA prohibited new sources in areas failing to meet air quality standards, it 
effectively imposed a ‘growth-ban’ on already declining regions (Cook, 1988, 
p. 67). Confronted with this political problem, Paul DeFalco of the EPA’s Cali
fornia office negotiated arrangements with Standard Oil and Paktank Pacific 
Company that allowed new plants if the new emissions were offset by reductions 
at an adjacent plant (Gorman & Solomon, 2002, p. 299; Halvorson, 2021, 
p. 113). In 1976, the EPA issued an interpretative ruling explaining under 
what conditions new sources would be permitted in non-attainment areas. 
Besides satisfying new source standards, they had to offset their added emissions 
by ‘more than equivalent offsetting emission reductions (“emission offsets”) …  
obtained from existing sources’ (EPA, 1976, p. 55525). The ruling introduced 
‘offset credits’: ‘New sources should be allowed offset credit only for emission 
reductions from existing sources which would not otherwise be accomplished 
as a result of the Clean Air Act’ (EPA, 1976, p. 55526; emphasis added). If a 
developer could not secure offsets from its own operations, ‘external emission 
offsets’ could be ‘obtained’ from others (EPA, 1976, p. 55526). According to 
the EPA, the ruling ‘reflects the maximum flexibility permitted under the 
CAA’ to resolve the politically sensitive ‘growth ban’ (EPA, 1976, p. 55526).

The offset policy broadened the exchangeability of emissions. Unlike the 
bubble policy, which only allowed inter-plant trades, the offset policy extended 
exchanges between new and existing sources, across geographic areas, and even 
between different owners. It marked the introduction of external trades and 
established the offset credit as a standardized unit in regulatory procedures. 
The offset policy however met considerable resistance. Environmental organ
izations critiqued it for delaying emissions reductions and legitimizing excess 
levels of pollution. Within the EPA concerns arose over its legality and practi
cality, while businesses complained of the uncertainty it created about invest
ments (Halvorson, 2021, p. 114). One oil refinery president objected that 
offsets effectively forced him to pay for his competitors’ reductions (Gorman 
& Solomon, 2002, p. 300), and in Congress, the policy was denounced for 
making pollution a ‘marketable commodity’ (Cook, 1988, p. 46). During the 
first 10 years, about 2,000 sources used offsets, of which only 10 per cent 
involved external offsets (Hahn & Hester, 1989).

The offset policy is sometimes seen as the first instance of economic reason
ing entering EPA’s policymaking (Cook, 1988, p. 68; Halvorson, 2021, p. 113).3

However, as insider Richard Liroff recalls, the policy rather stemmed from the 
wish to accommodate business interests: ‘The initial policy was created primar
ily to solve a political problem, rather than to promote more cost-effective 
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pollution control through creation of a regulated market’ (quoted in Cook, 
1988, p. 68).

Banking, revised bubbles and netting

The offset policy inspired several other economizing policies and spurred a 
debate within the EPA over the role of economic incentives (Cook, 1988, 
pp. 68–69; Halvorson, 2021, pp. 115–116). The first was the banking policy. 
The EPA’s Office of Planning and Management argued that banking of emis
sions reductions was crucial for the offset policy’s success, because banking 
helped resolve intertemporal discrepancies and incentivized investments in 
cleaner technologies, also when there is no immediate offsetting need (Levin, 
1982, p. 70). Consequently, the revised 1979 offset ruling allowed states to 
‘bank’ excess emissions to ‘offset future growth’ (EPA, 1979b, p. 3280). A spil
lover from the offset policy, banking extended emissions’ exchangeability over 
time and decoupled reductions from immediate offsetting uses. The EPA 
actively promoted banking and encouraged states to set up banks, providing 
model banking rules, technical guidance and material support. It moreover 
stimulated brokering by organizing a conference and publishing a handbook 
(Halvorson, 2021, pp. 153–155).

Simultaneously, the bubble policy was revived. Shortly after its repeal in 
court, the steel firm Armco Inc. requested a new bubble arrangement. The 
EPA formed a task force that recommended liberalizing earlier constraints, 
arguing that it would create economic incentives. The policy was finally pub
lished in 1979, and the first applications were filed in 1980 (Liroff, 1986). While 
conceptually similar to the earlier version, its rationale had shifted with an 
appeal to economic incentives. The EPA administrator Douglas Costle 
praised the policy as ‘the most important single reform of the regulatory 
process’ because it incentivizes firms’ calculative agency: ‘this approach for 
the first time provides a positive economic incentive for industry to develop 

Table 1 Timeline: EPA policy initiatives

Year Policy

1975 Bubble Policy
1976 Offset Policy
1977 Amended Clean Air Act (incorporating offset policy)
1979 Revised Offset Policy (including Banking Policy) and Revised Bubble Policy
1980 Netting Policy
1982 Emissions Trading Policy Statement: integrated bubble, offset, banking, and 

netting rules
1986 Emissions Trading Policy Statement (final)
1990 Acid Rain Program with tradable allowances for sulphur dioxide (SO2) and 

nitrogen oxides (NOx)

110 Economy and Society



new, improved pollution control technologies’ (EPA, 1979a). The revised 
policy hence supplemented the earlier rationale of regulatory flexibility with 
economic incentives.

In 1980, the EPA introduced ‘netting’ as its fourth regulatory instrument 
(EPA, 1980, p. 52676). Where bubbles helped firms comply with emission stan
dards for existing sources, netting allowed firms to ‘net out’ of new source 
review procedures for modifications of existing sources by offsetting emissions 
increases internally, saving costly administrative applications (Liroff, 1986, 
p. 6; Tietenberg, 1985, p. 8). The bubble, offset, banking and netting 
policies, thus each broadened the exchangeability of emissions, whether 
across source types (existing, modified or new sources), ownership (internal 
or external), or over time (banking). Increasingly, the purpose shifts from 
pragmatic concerns with providing firms extra flexibility to an economic ration
ale focused on incentives for innovation and cost reduction. Although this 
shift reflects a growing interaction between EPA officials and economists 
(Cook, 1988, p. 69; Halvorson, 2021, p. 115), it only focused on economic 
incentives in public policy (cf. Schultze, 1977; Friedlaender, 1978) and did 
not involve any engagement with the existing research on emissions trading.

Emissions trading

In 1981, the EPA attempted to unify the different programmes in the ‘Con
trolled Trading Policy Statement’ (EPA, 1981). According to Michael Levin 
(1982, p. 78), who led its drafting ‘the vague concept of “controlled trading”’ 
helped create a ‘common language’ to describe how the various reforms let 
‘firms trade inexpensive reductions created at one point and time for expensive 
regulatory requirements on other points at different times, under controlled 
condition to assure air quality and enforceability’. ‘Controlled trading’, 
hence, cleverly synthesized the need for flexibility through exchange with a 
concern for control of environmental standards.

Publication of a definitive policy statement was delayed however due to the 
transition to the Reagan administration and the appointment of Anne Gorsuch 
as the EPA’s administrator (Cook, 1988, pp. 80–81). Reagan imposed a ‘regu
latory freeze’ on any form of regulation – even if these were market-friendly – 
and tried as much to dismantle the EPA (Halvorson, 2021, p. 154). Because of 
its regulatory overtones, Gorsuch opposed the emphasis on economic incen
tives that was central to the controlled trading policies. When it was finally 
released in 1982 as the ‘Emissions Trading Policy Statement’ (EPA, 1982, 
p. 15076), references to incentives were removed and ‘controlled trading’ was 
replaced with the less regulatory-sounding ‘emissions trading’ (Cook, 1988, 
p. 82; Halvorson, 2021, p. 154).

The 1982 policy statement is significant because it marks the EPA’s coining 
of the term ‘emissions trading’ and its adoption as a core policy principle. The 
final statement of 1986 defined ‘emissions trading’ as: ‘the creation of an 
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emission reduction credit (ERC), its use in a trade and its possible storage in a bank’ 
(EPA, 1986, p. 43838). Emissions reduction credits (ERC) were the ‘goods’ traded, 
and they were earned by reducing emissions that are ‘surplus, enforceable, permanent, 
and quantifiable’ (EPA, 1986, p. 43831). Emission reduction credits were con
sidered ‘the common currency of all trading activity’ under the bubbles, offsets, 
netting and banking arrangements and could be ‘sold or transferred to other 
firms’ to meet regulatory obligations (EPA, 1986, p. 43831).

Further generalizing the idea of emissions trading, the 1982 and 1986 policy 
statements thus represented a next step in the economization of the EPA’s pol
icies. Despite the terminological similarity, the EPA’s notion of emissions 
trading in no respect resembles Dales’ market in pollution rights. In the 
EPA’s framework, trading generally means exchange in an administrative pro
cedure. Credits are not rights or allowances but are ‘earned’ through emissions 
reductions. Even if transferable for money, the aim was not to put a charge or 
price on pollution, but to introduce flexibility in an otherwise strict control 
system. It shows that the kind of emissions trading that the EPA had 
adopted as its core policy principle was conceptually dissimilar nor inspired 
by how it had been framed in economics at the time.

Marketable allowances

The significance of the EPA’s emissions trading policy statement was nonethe
less not lost on economists. They empathically viewed it as a historic step 
towards an ‘emerging market in air pollution rights’ and it rekindled interest 
in Dales’ ideas (Yandle, 1978, p. 29). According to Hahn and Hester (1987, 
p. 48), ‘the emissions trading policy is an attempt to … creat(e) a market in 
de facto rights to pollution’, and they invoked Dales to argue that the EPA’s 
policy was not flexible enough (see also Tietenberg, 1980). The EPA’s emis
sions trading policy thus quickly became a launching pad for advocating 
markets in pollution rights. Having long occupied two separate worlds, the 
EPA’s in vivo economizations now began interacting with the in vitro economi
zations of economics.

New environmental challenges moreover invited novel experiments. In 
1982, to phase out leaded gasoline, the EPA implemented a hybrid 
scheme of a ‘tradable performance standard’ that allowed refiners who pro
duced gasoline with less lead than prescribed, to sell these credits (Hahn, 
1989). Later, in response to ozone-layer depletion, the EPA combined a 
Congressional tax on chlorofluorocarbons (CFCs) with a trading scheme 
with a limited number of allowances (Schmalensee & Stavins, 2019). Both 
experiments were hybrid improvizations on the EPA’s emissions trading 
policy, but incorporated aspects of marketable allowances from economics. 
They were considered successful because they were easy to implement, flex
ible and provided a quick and cost-effective way to achieve emission 
reductions (Hahn, 1989).
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When in 1988 political pressure was mounting to address the issue of acid 
rain, marketable allowances unsurprisingly came into view as the preferred sol
ution. Hahn and Noll (1982) had already positively reviewed the introduction 
of a market for tradable allowances for SO2 for the California Air Resources 
Board. George H.W. Bush, who had campaigned on the promise to reduce 
acid rain, sought a fast and business-friendly solution (Chan et al., 2012, 
p. 443; Halvorson, 2021, p. 175). He found support from Project 88, a one- 
time coalition of senators, economists (including Hahn and Tietenberg), 
environmental organizations, policymakers and business representatives 
directed by Harvard economist Robert Stavins. In a report prepared for the 
incoming administration, titled Harnessing market forces to protect the environ
ment, it promoted marketable allowances for mitigating acid rain: ‘Patterned 
after EPA’s emissions trading programme, this economic incentive approach 
to acid rain control offers the possibility for achieving the emission reduction 
targets at a lower cost’ (Project 88, 1988, p. 36). Project 88 closely collaborated 
with White House officials in drafting the legislation for the US Acid Rain 
Program (Chan et al., 2012; Conniff, 2009; Halvorson, 2021). Adopted in 
1990, as Title IV of the Clean Air Act Amendments (CAAA), the Acid Rain 
Program introduced a marketable allowance scheme for SO2 and nitrogen 
oxides (NOx). The programme established reduction targets in two phases 
(1995–1999 and 2000–2004), used a free allocation method for emissions allow
ances (‘grandfathering’), and mandated an ‘allowance transfer system’. It 
became known as the first ‘cap-and-trade’ scheme.4

The marketable allowance system of the Acid Rain Program of 1990 was 
hence the first policy that enacted aspects of Dales’ 1968 market for pollution 
rights. It arose through co-performation: the EPA’s sequence of in vivo econ
omizing interventions had established trading practices onto which elements 
of economics’ in vitro economizing frames were later grafted. The resulting 
marketable allowance scheme proved to be a politically expedient tool that 
was flexible, easy to implement, quick to enforce emissions reductions, and 
cost-effective. Economic aspects only played a secondary and belated role in 
performing the first emissions markets, gaining traction only after policy 
interventions had laid the groundwork. Ultimately, political convenience, not 
economic ideas or ideological commitments drove the economization of 
environmental policy.

Conclusion

What do the early experiences with emissions trading reveal about the making 
of emissions markets and the economization of environmental policy? The 
central observation is that the economization of emissions trading does not con
stitute a straightforward case of the performativity of economics. Contrary to 
common belief, the early history of emissions trading rather presents a 
curious case of the non-performativity of economics. And only in the lead-up 
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to the Acid Rain Program of the late 1980s, did a process of co-performation 
between policymakers and economists begin to unfold. Undue focus on the per
formativity of economics, this paper therefore argues, has misguided research 
on the economization of emissions trading and tends to understate the political 
contingencies of the actual performative struggles involved. This is not to 
detract from the claim that economization is economic performativity writ 
large, but cautions that the impact of economics should not be overstated. A 
closer look at the diverse economizing interventions at stake, often from 
outside of economics, helps explain both the remarkable non-performativity 
of economics in the early stages of emissions trading, as well as the distinctive 
pattern of co-performation in the later stages.

The initial non-performativity of economics can be attributed to the fact that 
the in vitro economizations of economists of the 1960s and 1970s and the in vivo 
policy interventions of the EPA in subsequent decades constituted two very 
different and largely incompatible trajectories of economization. Dales’ in 
vitro economizations consisted of a sequence of framings that ran from cost– 
benefit analysis, via charges, property rights, to imagining a market for pol
lution rights. The in vivo economizations at the EPA, in contrast, followed a 
pathway of elaborate bubbles, offsets, netting and banking policies to arrive 
at a generic notion of emissions trading, based on administrative exchanges.

Çalısķan & Callon’s (2010) fivefold framework of economization helps clarify 
how different these two cases of economization in fact were. First, the respect
ive trading solutions produced very different economic goods. Dales envisioned 
trade in government-issued emission permits, a marketable property right that 
entitles one to emit a quantity of discharges. The EPA’s experiments, in con
trast, were based on the exchange of government-registered emissions credits 
that are earned from emissions reductions elsewhere. Second, the experiments 
differed in their understanding of trade. In contrast to Dales’ concept of an 
open market where emitters, brokers and conservationists could buy and sell 
privately held pollution permits, for the EPA trade meant the exchange of 
credits in an administrative procedure, where buying and selling was second
ary. Third, the role of pricing differed too. For Dales, market pricing was to 
resolve the standards and charges puzzle. The EPA’s policies instead relied 
on an offsetting mechanism where pricing had no substantial role. Fourth, 
while both appeal to the calculative agency of emitters through incentives, 
Dales relies on pricing, while the EPA’s policies steer through flexibility. 
And fifth, the trading designs served different political purposes. Dales’ 
thought experiment addressed the epistemic problem of determining the 
level of charges that deliver environmental standards. The policy initiatives 
instead sought to accommodate business interests by providing flexibility. 
Thus, despite their nominal similarity, Dales’ economization of emissions 
trading was incompatible and conceptually far removed from the EPA’s 
policy initiatives to the extent that it precluded any interaction. This sentiment 
was echoed by William Drayton (1978, p. 231), administrator of the EPA at the 
time: 
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For well over a decade, economists – with almost unprecedented unanimity – 
have argued that by far the best way to reduce pollution is to charge for it …  
Many books, over one hundred articles, and innumerable speeches later, 
however, no government in the United States has enacted a general effluent 
tax. Legislators, budget staffs, and even environmental administrators, although 
quite familiar with the idea, have not bought it. In fact, they typically dismiss it 
as another annoying piece of academic impracticality.

Only during the development of the Acid Rain Program in the late 1980s did 
the theoretical and practical trajectories of economization begin to converge 
on ‘marketable allowances’. However, this neither amounted to a ‘clear-cut 
case’ of the performativity of economics but was at best a peculiar case of co- 
performation. It in fact took the shape of a type of inverse economic performativity 
where the EPA’s practical performations had formed the preconditions for a 
limited case of the performativity of economics. Instead of economics single- 
handedly creating its own world, EPA’s policy interventions had prepared 
elementary forms of emissions trading, which subsequently enabled the enact
ment of aspects of economics. The Acid Rain Program’s ‘allowance transfer 
system’ was based on the EPA’s experiences with emissions exchanges onto 
which economic notions of marketable allowances and an invisible hand mech
anism were grafted, promising more effective and efficient enforcement.

Three aspects define this peculiar mode of co-performation and inverse 
economic performativity. First, the EPA’s earlier, practical experiments with 
emissions trading served as a seed bed for the subsequent input from economics. 
Economic notions such as marketable allowances only became thinkable and 
acceptable once the EPA’s policies had instituted an elementary form of emis
sions trading. Co-performation is hence typically a contingent mix of interlaced 
and mutually reinforcing economizing interventions. Second, the EPA’s initial 
economizing interventions as well as the later interventions from economics 
largely emerged as side effects in the regulatory process (cf. Pellandini- 
Simányi, 2016, pp. 579–580). The EPA’s steps toward emissions trading 
were hardly intentional but arose as a pragmatic response to regulatory chal
lenges. The enactment of notions from economics too, came about as a prag
matic byproduct of earlier economizing interventions. More complex market 
arrangements like emissions trading are hence typically the result of co-perfor
mation involving an incremental sequence of often accidental and piecemeal 
economizing interventions, from either the policy field or economics.

Third, as a result of co-performation, the Acid Rain Program became a 
hybrid amalgam of both policy and economic economizations. While some 
aspects of economics made their way into the final scheme, pricing consider
ations were for instance not part of the programme, which was designed as a 
flexible transfer system and not to put a price on pollution. Also, Dales’ prop
erty rights proposals were conspicuously omitted. Fearing that emissions would 
become fully private goods (Halvorson, 2021, pp. 182–183), the Clean Air Act 
Amendments expressly stipulated that an ‘allowance does not constitute a 
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property right’ but only ‘a limited authorization to emit sulphur dioxide in 
accordance with the provisions of this title’ (CAAA, 1990, p. 2591). Co-perfor
mation thus typically produces hybrid types of economization that only par
tially conform with their designs in economics (Berndt & Boeckler, 2020).

Finally, the history of economization recounted here offers a counterintuitive 
account of the neoliberal economization of environmental policy. Moving 
beyond the exclusive focus on the performativity of economics, one finds that 
emissions trading represents a case of expedient economization that emerged 
from pragmatic political convenience, rather than economic or political convic
tion. It challenges the common perception that economics either prescribed or 
single-handedly performed neoliberal economization, or that the economization 
of environmental policy can be explained from a general uptake of economic 
reasoning and efficiency considerations by policymakers, as Popp Berman 
(2022, pp. 6–10) has argued for instance. Neither did ideology or strong political 
convictions appear to have played a major role in the economization of environ
mental policy. Ronald Reagan, a major protagonist in many histories of neoliber
alism, ironically obstructed market-based solutions in the environmental field. 
Instead, emissions trading was co-performed through incremental policy inter
ventions tailored to the economic interests of those it regulated. Even the enact
ment of economic concepts in the 1990s appears motivated by pragmatic 
political expediency rather than economic reasoning or ideological convictions. 
This stealthy, expedient mode of neoliberal economization hence calls for 
ongoing, critical scrutiny of the economizing effects of past and future perfor
mative interventions as emissions trading continues to evolve.
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Notes

1 For a rich historical account of Dales’ work, see Vettese (2019). See also Banzhaf 
(2024).
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2 Dales references Gordon (1954) and Coase (1960) as the main sources of inspiration 
for his idea of use rights. Published the same year as Hardin’s (1968) ‘The tragedy of the 
commons’ (1968), Dales’ idea is highly original, even prefiguring elements of Ostrom’s 
(1990) bundle of rights.
3 Halvorson (2021, p. 113) claims that the offset policy ‘created the nation’s first cap- 
and-trade system’. Although it enabled the sale of emissions credits, it is hardly a system 
where a regulator sets a cap and markets control pollution.
4 It is unclear when the term ‘cap-and-trade’ was coined. It does not appear in sources 
preceding the introduction of the Acid Rain Program in 1990. According to the Oxford 
English Dictionary, it first surfaced during a Senate hearing in 1995.
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