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Abstract

Pursuant to the Paris Agreement, many countries intend to fulfill their carbon mitigation
obligations by operating cap-and-trade schemes. While desirable, linking various cap-and-trade
schemes to form a global carbon market is complex because it involves the collaboration of
disparate schemes that governments have developed independently of each other.

Because

governments will design such schemes according to their own domestic priorities, heterogeneous
carbon credits created from these schemes will have varying levels of environmental integrity.
This thesis examines whether carbon credits should be traded like commodities or like
currencies to achieve environmental integrity in linked cap-and-trade schemes. This thesis
recommends that heterogeneous carbon credits should be traded like currencies by using carbon
exchange rates that calibrate their varying carbon mitigation values to make them truly fungible. A
carbon currency trading model will ensure the environmental integrity of linked cap-and-trade
schemes to collectively mitigate climate change on an international scale.
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I. INTRODUCTION
A. Background
The year 2015 was the Earth’s hottest year on record since modern record-keeping
began in 1880.1 According to the National Aeronautics and Space Administration (NASA),
fifteen of the sixteen warmest years ever recorded took place only since 2001.2 With a warming
climate, the United Nation’s Intergovernmental Panel on Climate Change (IPCC) identifies the
resulting climate change-related risks that will have detrimental “impacts on natural and human
systems on all continents and across the oceans”.3 These risks include “extreme weather events,
such as heat waves, extreme precipitation, and coastal flooding… decrease in regional crop yield
and water availability… extensive biodiversity loss [and] potential for a large and irreversible
sea level rise from ice sheet loss”.4
In ascertaining the primary cause of such climate risks, the IPCC concludes that “[i]t is
extremely likely that human influence has been the dominant cause of the observed warming
since the mid-20th century”.5 It declares that, in order to address the global phenomenon of
climate change, countries around the world will need to cooperate as they undertake mitigation
initiatives to collectively decarbonize their national economies. The IPCC asserts that:
Climate change has the characteristics of a collective action problem at the
global scale, because most greenhouse gases (GHGs) accumulate over time and
1

Karen Northon, “NASA, NOAA Analyses Reveal Record-Shattering Global Temperatures” The National
Aeronautics and Space Administration (20 January 2016), online: The National Aeronautics and Space
Administration <http://www.nasa.gov/>.
2
Ibid.
3
IPCC 2014: Summary for Policymakers in CB Field et al, eds, Climate Change 2014: Impacts, Adaptation, and
Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change (Cambridge, UK: Cambridge University Press, 2014) at
4.
4
Ibid at 10.
5
IPCC 2014, supra note 3 at 3.
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mix globally, and emissions by any agent (e.g., individual, community,
company, country) affect other agents… International cooperation is therefore
required to effectively mitigate GHG emissions ... International cooperation
can play a constructive role in the development, diffusion and transfer of
knowledge and environmentally sound technologies.6
On December 12, 2015, at the United Nations Framework Convention on Climate
Change’s (UNFCCC) 21st Conference of the Parties (COP-21) in Paris, France, the global
community of one hundred ninety countries forged a historic international agreement to directly
combat climate change (the “Paris Agreement”).7 The Paris Agreement is the first international
agreement in human history in which both developed and developing countries have jointly
committed to strengthen their climate mitigation ambitions by “[h]olding the increase in the
global average temperature to well below 2oC above pre-industrial levels and to pursue efforts to
limit the temperature increase to 1.5oC above pre-industrial levels, recognizing that this would
significantly reduce the risks and impacts of climate change”.8
Central to the Paris Agreement’s innovative climate policy architecture are nationally
determined contributions (NDCs), which are national climate ambitions that all countries submit
to the UNFCCC, in which they declare their national greenhouse gas (GHG) reduction targets
and disclose the domestic mitigation measures they will pursue to achieve those targets. 9
Pursuant to a bottom-up approach to manifest each country’s efforts to achieve the Paris
Agreement’s temperature targets, an NDC represents a country’s unique and individual pledge to
pursue climate mitigation measures that “will represent a progression beyond the Party’s then

6

IPCC 2014: Summary for Policymakers in O Edenhofer et al, eds, Climate Change 2014: Mitigation of Climate
Change. Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change (Cambridge, UK: Cambridge University Press, 2014) at 5.
7
Conference of the Parties Serving as the Meeting of the Parties, Report of the Conference of Parties on its twentyfirst session, on Adoption of the Paris Agreement held at Paris from 30 November to 11 December 2015, UNFCCC,
21st Sess, UN Doc FCCC/CP/2015/10/Add.1 (2016) [Paris Agreement].
8
Ibid, Article 2(1)(a).
9
Ibid, Article 3, Article 4(2).
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current nationally determined contribution and reflect its highest possible ambition, reflecting its
common but differentiated responsibilities and respective capabilities, in the light of different
national circumstances”.10 In this regard, the Paris Agreement requires each country to ratchet
up its NDC by submitting a more progressive NDC every five years to evidence its highest
possible climate efforts given its unique national capabilities and circumstances.11
One significant policy tool that countries can use to decarbonize their economies is
putting a price on carbon.12 Carbon pricing mechanisms are market-based approaches that
provide cost-effective ways to reduce GHG emissions in order to transition to a low carbon
economy.13 A key policy instrument that uses a market-based approach to address serious
environmental problems is cap-and-trade. 14 Cap-and-trade schemes have become suitable
government policy tools for simultaneously securing society’s aspirations for economic
prosperity and environmental protection.15
In 2015, the total value of global pricing instruments was just under fifty billion U.S.
Dollars with emission trading schemes worth about thirty four billion U.S. Dollars. This value
grew from thirty billion U.S. Dollars in 2014.16 As shown in Figure 1.1, the World Bank reports
that over sixty regional, national and subnational jurisdictions, representing about 25% of global

10

Ibid, Article 4(3).
Ibid, Article 4(3), Article 4(9).
12
Alexandre Kossoy, et al, State and Trends of Carbon Pricing 2015 (Washington, DC: World Bank, 2015) at 17.
13
Justin Macinante. “Networked Carbon Markets – Key Elements of the Mitigation Value Assessment Process”
(Discussion Paper prepared for World Bank Group’s Networked Carbon Markets (NCM) Initiative, October 2015),
online: The World Bank <http://pubdocs.worldbank.org> at 6.
14
Robert N Stavins, “Policy Instruments for Climate Change: How Can National Governments Address a Global
Problem” (1997) 1997 U Chi Legal F 293 at 296 [Stavins, “Policy Instruments”].
15
Christie J Kneteman, “Building an Effective North American Emissions Trading System: Key Considerations
and Canada’s Role” (2010) 20:2 J Envtl L & Prac 127 at 134-142.
16
Kossoy, supra note 12 at 13, 21, 25.
11

3

GHG emissions, have existing, emerging and potential carbon pricing systems that cover about
seven gigatons of GHG emissions.17
Figure 1.1: World Bank’s Illustration of Jurisdictions with Existing, Emerging and
Potential Carbon Pricing Instruments

17

Ibid at 10, 22.
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In expressing a strong vote of confidence in the power of new markets to “repair what
existing markets broke”,18 Sir Nicholas Stern believes that “climate change occurred because no
price was put on carbon, with the result that it was not valued when economic decisions were
made”.19 Carbon pollution is an environmental problem caused by market failure to attach a
price on carbon “rather than by markets per se”.20 Thus, cap-and-trade schemes have become
effective market-based policy approaches to address climate change “in ways that are
scientifically meaningful, economically sensible, and ultimately politically pragmatic”.21 The
increased use of cap-and-trade schemes by governments around the world as a climate mitigation
tool has been “a sea change in environmental law and policy”.22
Because the Paris Agreement adopts a bottom-up, decentralized governance approach
and leaves countries to determine what climate measures to implement to meet their emissions
reduction commitments, it is open for a country to include a cap-and-trade scheme as one such
climate mitigation measure in its NDC.23 Pursuant to a country’s sovereign power to design a
cap-and-trade scheme according to its own domestic economic, political, environmental and
social priorities, governments around the world will design heterogeneous cap-and-trade

18

Tamra Gilbertson & Oscar Reyes, Carbon Trading: How It Works and Why It Fails (Uppsala, Sweden: Dag
Hammarskjöld Foundation, 2009) at 12.
19
Ibid.
20
William D Nordhaus, “The Pope & the Market” (8 October 2015), online: The New York Review of Books
<www.nybooks.com>.
21
Robert N Stavins, “The Papal Encyclical and Climate Change Policy” (5 October 2015), online: An Economic
View of the Environment <http://www.robertstavinsblog.org> [Stavins, “Papal Encyclical”].
22
James Salzman & JB Ruhl, “Currencies and the Commodification of Environmental Law” (2000) 53:3 Stan L
Rev 607 at 609.
23
Paris Agreement, supra note 7, Article 6(1), Article 6(2). See Jaffe, Judson & Robert N Stavins. “Linkage of
tradable permit systems in international climate policy architecture”, in Joseph E Aldy & Robert N Stavins, eds,
Post-Kyoto International Climate Policy: Implementing Architectures for Agreement (Cambridge, UK: Cambridge
University Press, 2010) 119 at 138-144.
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schemes.24 As a result, heterogeneous cap-and-trade schemes may create varying carbon credits
with disparate environmental qualities.25
Linking various cap-and-trade schemes to form a universal global carbon market is
desirable because a larger carbon market provides for greater liquidity. The greater the number
of regulated polluters in the global carbon market, the greater the variety of compliance costs for
GHG reductions.26 This leads to greater cost reductions in mitigating GHG emissions because
linked cap-and-trade schemes widen the portfolio of emissions reduction opportunities with
differing compliance costs of which regulated polluters can avail. 27

Because the Paris

Agreement requires each country to ratchet up its NDC every five years by aggressively
increasing its GHG reduction efforts, the opportunity for countries to link their cap-and-trade
schemes becomes quite compelling. However, linking cap-and-trade schemes is complex
because it involves the collaboration of disparate cap-and-trade schemes that governments have
developed independently of each other.28
Currently, the European Union’s Emissions Trading Scheme trades carbon credits like
homogenous commodities because they are presumed to be identical and thus are traded like
apples for apples.29 However, because carbon credits are in essence heterogeneous, when they
are traded like homogenous commodities across borders, these trades become akin to trading

24

Tyson W Dyck, “Missing Linkages? Canada, Cap-and-Trade and the International Climate Architecture” (2009) 8
Can Int’l Law 1 at 6.
25
Andrei Marcu, “Mitigation Value, Networked Carbon Markets and the Paris Climate Change Agreement”
(Discussion Paper prepared for World Bank Group’s Networked Carbon Markets (NCM) Initiative, May 2015),
online: The World Bank <http://pubdocs.worldbank.org> at 6.
26
Erik Haites, “Conclusion: Mechanisms, linkages and the direction of the future climate regime” in Farhana
Yamin, ed, Climate change and Carbon Markets: A Handbook of Emissions Reduction Mechanisms (London:
Earthscan, 2005) 321 at 329.
27
Ibid.
28
Jillian Button, “Carbon: Commodity or Currency? The Case for an International Carbon Market Based on the
Currency Model” (2008) 32 Harv Envtl L Rev 571 at 596.
29
Salzman & Ruhl, supra note 22 at 612.
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apples for oranges.30 Trading heterogeneous carbon credits like commodities ignores their
varying environmental qualities and carbon mitigation values. This in turn results in subverting
the environmental protection goal of linked cap-and-trade schemes.
To avoid this, governments around the world must mutually agree on an international
trading model that ensures the environmental integrity of heterogeneous carbon credits.
Choosing the appropriate trading model will achieve environmental protection and costefficiency to collectively mitigate climate change on a truly international scale.31 It will also
serve as a platform for the creation of a universal, global carbon market.32
B. Research Question
This thesis addresses the research question: Should carbon credits be traded like
commodities or like currencies to achieve environmental integrity in linked cap-and-trade
schemes? By referring to linked cap-and-trade schemes, this research question is focused on
those negotiated arrangements between two or more jurisdictions outside of and independent of
any overarching linking scheme. In this regard, this research question does not refer to linking
arrangements between jurisdictions pursuant to overarching cap-and-trade regulatory
frameworks, such as the Western Climate Initiative. In such frameworks, jurisdictions adopt preagreed common design elements in their cap-and-trade schemes so that their carbon credits have
equivalent levels of environmental qualities and carbon mitigation values and consequently are
traded like commodities.

30

Ibid.
Judson Jaffe & Robert Stavins, “Linking Tradable Permit Systems for Greenhouse Gas Emissions: Opportunities,
Implications, and Challenges” (Paper delivered for the International Emissions Trading Association at the United
Nations Climate Change Conference, COP13/CMP3, Bali, Indonesia, November 2007) at 48.
32
Macinante, supra note 13 at 7.
31
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One view holds that carbon credits should continue to be traded like commodities.33
This is because they can be traded in large volumes like corn, steel, electricity and other generic
goods.34 Since the trading of carbon credits began, government and industry have predominantly
referred to carbon credits as commodities.35
Another view holds that carbon credits should be traded like currencies. 36 Like
currencies, carbon credits are creatures of law.37 When a government creates a supply of carbon
credits pursuant to its cap-and-trade scheme, it confers them with legitimacy akin to its own
currency.38 Like currencies, carbon credits can also be banked and borrowed depending on the
key design elements of a particular cap-and-trade scheme.39
Governments must mutually agree on which international trading model will ensure the
environmental integrity of linked cap-and-trade schemes to collectively mitigate climate change
on an international scale. This will build public confidence in the environmental integrity,
transparency and credibility of linked cap-and-trade schemes.40 The determination of which
trading model should be used is crucial so that linked cap-and-trade schemes can trade
heterogeneous carbon credits in a cost-effective manner while they concurrently address climate
change.41 As discussed in Chapter V, the World Bank’s Networking Carbon Markets initiative is
33

Rachel Feinberg Harrison, “Carbon Allowances: A New Way of Seeing an Invisible Asset” (2009) 62 SMUL Rev
1915 at 1938.
34
Button, supra note 28 at 576.
35
UNFCCC, “International Emissions Trading”, online: United Nations Framework Convention on Climate Change
(UNFCCC) <http://unfccc.int/kyoto_protocol/mechanisms/emissions_trading/items/2731.php [UNFCCC IET].
36
Button, supra note 28 at 588.
37
Richard Baron & Cédric Philibert, Act Locally, Trade Globally: Emissions Trading for Climate Policy (Paris,
France: OECD/IEA, 2005) at 125.
38
Ibid.
39
MJ Mace et al, “Final Report: Analysis of the Legal and Organisational Issues Arising in Linking the EU
Emissions Trading Scheme to Other Existing and Emerging Emissions Trading Schemes (Final Report to the
European Commission, 2008), online: Foundation for International Environment Law and Development
<http://www.field.org.uk> at 43-44.
40
Ibid.
41
Jaffe & Stavins, supra note 31 at 48.
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undertaking a comprehensive determination of which international trading model should be
adopted so that countries around the world can trade their heterogeneous carbon credits pursuant
to the Paris Agreement’s goal of environmental integrity. There is no apparent indication that
particular jurisdictions contemplating the linking of their cap-and-trade schemes are undertaking
a similar determination of which international trading model they will use for trading carbon
credits.
This thesis recommends that carbon credits should be traded like currencies.

A

currency-like trading of carbon credits ensures that their levels of environmental integrity are
appraised and made equivalent to each other before they are traded. This currency trading model
requires the use of carbon exchange rates that adjust and calibrate the varying environmental
qualities and carbon mitigation values of carbon credits. With a flexible exchange rate for
carbon credits, the standard metric of CO2e will still be used to create distinct, transferable units
of carbon pollution. To make them environmentally equivalent, the carbon mitigation value of
carbon credits from one jurisdiction will be compared to the carbon mitigation value of carbon
credits from another jurisdiction. For an exchange or trade to take place, a carbon exchange rate
determines the number of carbon credits from one jurisdiction that will correspond to a certain
number of carbon credits from another jurisdiction so that they are environmentally equivalent.
The carbon exchange rate will allow for the quick and fluid trading of carbon credits while
accurately reflecting their varied environmental qualities and carbon mitigation values.

In

trading carbon credits like currencies, the environmental protection goal of cap-and-trade as a
climate change mitigation tool will be achieved.

9

Trading heterogeneous carbon credits like homogenous commodities is flawed because
carbon credits have varying levels of environmental integrity. 42 Doing so is like trading
environmental apples for environmental oranges because heterogeneous carbon credits have
different carbon mitigation values, which make them naturally non-fungible.43 Trading carbon
credits like homogenous commodities therefore has the potential to subvert the environmental
protection goal of linked cap-and-trade schemes.
This thesis contributes to the academic thinking that carbon credits should be traded like
currencies to achieve the environmental integrity of linked cap-and-trade schemes. It makes an
original contribution to this body of research by unpacking the essential nature of commodities
and currencies through comparisons and contrasts between carbon credits and commodities and
between carbon credits and currencies respectively. Another original contribution offered by this
thesis is the in-depth exploration of how the presumption of equivalence of carbon credits came
into being. This discussion explains why carbon credits have been traded like commodities by
default without any law requiring them to be traded as such.
This thesis also enriches the argument that carbon credits should be traded like
currencies so that their carbon mitigation values reflecting their varying carbon mitigation efforts
can be accounted for by using carbon exchange rates. Carbon exchange rates will provide the
fungibility to facilitate the quick and fluid trading of carbon credits while accurately
acknowledging their varied environmental qualities and carbon mitigation values. Using carbon
exchange rates will ensure that carbon credits possess equivalent levels of environmental
integrity when they are transferred across borders through linked cap-and-trade schemes. In
42

Michelle Chan, “Smaller, Simpler and More Stable: Designing Carbon Markets for Environmental and Financial
Integrity”, Report for Friends of the Earth, (2009) 1 at 3.
43
Salzman & Ruhl, supra note 22 at 613.
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trading them like currencies, the environmental goal of cap-and trade as a climate mitigation tool
will be more effectively achieved.
C. Methodology
In legal scholarship, doctrinal policy analysis refers to the process of presenting a legal
problem, reviewing alternative solutions to the problem, proposing an evaluation principle
against which alternative solutions will be considered, and recommending the solution that best
meets the evaluation principle accordingly.44
In this thesis, a doctrinal policy analysis is undertaken on the lack of equivalence of
environmental integrity of tradable carbon credits in linked cap-and-trade schemes. This analysis
includes an exploration of how the presumption of environmental equivalence of heterogeneous
carbon credits came into being and why such presumption is flawed. To address this problem,
this thesis examines two alternative models of trading carbon credits, namely commodity trading
and currency trading. In evaluating these two trading models, the concept of environmental
integrity of a carbon credit in relation to its carbon mitigation value is used as the evaluation
principle for both trading models. After careful evaluating them, the trading model that better
addresses the lack of equivalence of environmental integrity of tradable carbon credits in linked
cap-and-trade schemes is selected accordingly.
A two-step process of the doctrinal research methodology was also conducted in this
thesis. First, several literature reviews of the various subject matters were undertaken relating to
the research question.45 These subject matters include the concept of carbon commodification,
the nature of commodities and currencies respectively, and the criteria of environmental integrity
44

Terry Hutchinson & Nigel Duncan, “Defining and Describing What We Do: Doctrinal Legal Research” (2012)
17:1 Deakin L Rev 83 at 100.
45
Ibid at 106.
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as used in market-based instruments pertaining to environmental law and economics.46 In
undertaking these literature reviews, electronic searches of academic databases were
administered using specific key phrases or terminologies in various databases. Relevant articles
retrieved from those particular searches were reviewed and their corresponding relevant
references were examined. 47 Literature reviews of journal articles that are cited in other
scholarly journals of relevance were also conducted.
Second, legal interpretation and synthesis of all significant relevant materials and
documents included in the literature reviews were undertaken. This includes in-depth
interpretative analyses of existing secondary literature on various topics of the research question.
Primary sources of law and policy including legislation, regulations and policy guidelines
published by the United Nations, the United States government and the European Commission
were also reviewed.
D. Scope
To directly address the research question, this thesis will be confined within the
parameters of the following terms:
1. Carbon credit
The term carbon credit is used in this thesis to refer to the standard unit of exchange
used in cap-and-trade schemes representing the right to emit one metric ton of GHG emissions.48

46

Ibid.
Justus J Randolph, “A Guide to Writing the Dissertation Literature Review” (2009) 14:13 Practical Assessment,
Research & Evaluation 1 at 3.
48
Matthieu Wemaere, Charlotte Streck & Thiago Chagas, “Legal Ownership and Nature of Kyoto Units and EU
Allowances” in David Freestone & Charlotte Streck, eds, Legal Aspects of Carbon Trading: Kyoto, Copenhagen,
and beyond (New York: Oxford University Press, 2009) 36 at 42-44; While carbon dioxide is the most prevalent
anthropogenic GHG, the other anthropogenic GHGs that the UNFCCC covers include methane (CH4), nitrous oxide
(N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphurhexafluoride (SF6). IPCC 2007: Synthesis
47
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In this thesis, the term is restricted to authorizations auctioned or freely allocated to regulated
polluters by the government or authority that establishes the scheme and are traded between
regulated polluters under the scheme.49
2. Regulated polluters
In this thesis, the term regulated polluters means entities that emit GHG emissions and
have compliance obligations under a cap-and-trade scheme to surrender to the government or
authority the amount of carbon credits equivalent to their GHG emissions at the end of a
specified period.50
3. Cap-and-trade schemes
For purposes of this thesis, the term cap-and-trade-schemes refers to schemes that a
government or authority establishes by setting the overall size of an emissions cap representing
the total absolute limit of GHG emissions that regulated polluting sectors can emit into the
atmosphere over a given period of time.51 The total emissions cap determines how many
tradable carbon credits will be issued and allocated to regulated polluters in the covered sector.52
The government determines the scope of coverage in terms of the industry sectors and type of
GHG emissions that will be subject to the emissions cap.53 After making these determinations,
the government divides the overall emissions cap into carbon credits allocated to regulated
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polluters.54 Each carbon credit represents the right to emit one metric ton of CO2e.55 At the end
of a specified period, regulated polluters are required to surrender to the government the amount
of carbon credits equal to their GHG emissions for that period.56
4. Environmental integrity
In this thesis, the term environmental integrity refers to a carbon credit’s carbon
mitigation value, which is derived from an assessment of a jurisdiction’s carbon mitigation
efforts relative to other jurisdictions. Particularly, it is the “relative measure, as between
jurisdictions, of the effectiveness of their emission reduction programs in ‘mitigating’, which
takes account of their respective jurisdictional ‘circumstances’”. 57 It may also include a
jurisdiction’s relative carbon mitigation effort as to “whether [a jurisdiction’s] climate mitigation
targets are perceived as a sufficient contribution to the global effort to limit global warming”.58
E. Framework
This thesis is divided into seven chapters. This first chapter provides a contextual
background on the linking of heterogeneous cap-and-trade schemes of various jurisdictions. It
explains why linking is one of the most effective market-based climate mitigation policy tools
that countries can use in their NDCs. Linking enables countries to effectively strengthen their
collective climate mitigation efforts to achieve the Paris Agreement’s temperature targets by
“[h]olding the increase in the global average temperature to well below 2oC above pre-industrial
levels and to pursue efforts to limit the temperature increase to 1.5oC above pre-industrial
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levels”.59 This chapter also sets out the research question that this thesis addresses as well as the
methodology that was used to answer the research question.
Chapter II examines whether the government’s commodification of carbon pollution
into carbon credits is justifiable. The chapter begins with a brief overview of the theoretical
concept of carbon commodification. It then focuses on two prevailing objections raised in the
literature relating to the commodification of carbon pollution: first, that it is not appropriate to
put a price on the environment because it is priceless; and second, that it is not appropriate to use
carbon markets to allow polluters to continue emitting GHGs provided they are willing and able
to pay to do so. This chapter concludes that the commodification of carbon is justifiable because
it provides a means to internalize costs in a manner consistent with the polluter pays principle. It
also enables scarce environmental resources to become fungible and tradable in cap-and-trade
schemes in order to achieve the schemes’ objectives of cost-efficiency and environmental
protection.
Chapter III lays the foundation for the discussion that follows by exploring the
fundamental concepts of a cap-and-trade scheme as a climate change mitigation tool. This
chapter considers how a cap-and-trade scheme operates with a focus on the benefits it offers and
the major design elements that influence how it is structured.
Chapter IV discusses how linking cap-and-trade schemes can be used as a means to
fully leverage the benefits of cap-and-trade as a climate change mitigation tool. It also discusses
why linking requires traded carbon credits to have equivalent levels of environmental integrity. It
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also considers the various economic, environmental, political and administrative benefits that
arise from linking cap-and-trade schemes.
Chapter V explores the concept of environmental integrity of carbon credits. It explains
how the presumption of equivalence of heterogeneous carbon credits came into being and argues
why such presumption is flawed. This chapter relates the environmental integrity of carbon
credits to the carbon mitigation value concept and sets out the possible contributing factors that
inform a carbon credit’s carbon mitigation value. It concludes that heterogeneous carbon credits
that are traded must have equivalent carbon mitigation values so that their fungibility facilitates
the linking of cap-and-trade schemes.
Chapter VI investigates the phenomenon of trading carbon credits using the commodity
model and currency model respectively. It begins with an overview of the basic concepts of
commodities and currencies. It then discusses instances when carbon credits behave like
commodities and when they behave like currencies. Thereafter, this chapter reviews the
advantages and disadvantages of the commodity and currency models by employing the criteria
of environmental integrity of carbon credits. This chapter recommends that carbon credits should
be traded like currencies using a currency-like exchange rate system so that they become truly
fungible and exchangeable through linked cap-and-trade schemes.
By way of conclusion, Chapter VII provides an overview of the key points raised in the
earlier chapters. It concludes that carbon credits should no longer be traded like commodities but
should instead be traded like currencies.

By using a currency-like carbon exchange rate,

heterogeneous carbon credits can be assessed with equivalent carbon mitigation values and thus
made truly fungible. This ensures that carbon credits possess equivalent levels of environmental
integrity when they are transferred across borders through linked cap-and-trade schemes. By
16

using a carbon exchange rate, trading heterogeneous carbon credits will successfully meet the
criteria of environmental integrity necessary for linked cap-and-trade schemes.

This final

chapter closes by considering possible topics for further related research on this subject matter.
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II. COMMODIFICATION OF CARBON POLLUTION
A. Introduction
The creation of a market-based cap-and-trade scheme is perceived as a means of
commodifying carbon pollution. The “commodification of carbon” aptly refers to government’s
creation of a pollution right.60 Given this, before exploring the thesis question of whether carbon
credits should be traded like commodities or like currencies to achieve environmental integrity of
linked cap-and-trade schemes, this chapter discusses whether the government’s commodification
of carbon pollution into carbon credits is justifiable.
This chapter reviews the academic literature arguing that the commodification of carbon
pollution within a cap-and-trade scheme is justifiable from a societal perspective. While the
economics discipline has successfully addressed the cost-efficiency aspects of creating a market
for pollution rights, it has been remiss in addressing the societal question of whether it is
reasonable “to make pollution a good that can be traded as any other”.61 This chapter explores
whether carbon commodification is justifiable despite the two prevailing objections: first, that it
is not appropriate to put a price on the environment because it is priceless;62 and second, that it is
not appropriate to use carbon markets to allow polluters to continue producing GHG emissions
provided they are willing and able to pay to do so.63
This chapter concludes that carbon commodification is justifiable because it is
undertaken pursuant to the UNFCCC. Article 3(3) thereof unequivocally states that “policies
60
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and measures to deal with climate change should be cost-effective so as to ensure global benefits
at the lowest possible cost”.64 As will be discussed in Chapter III, cap-and-trade schemes, which
enable the trading of carbon pollution rights, can be very cost-effective climate mitigation policy
tools. Thus, Harvard Professor Robert Stavins points out “[t]hat is why market-based climate
policy instruments are an important option for many countries. Keeping costs down will help
inspire greater action”.65 While commodifying diverse environmental resources into tradable
rights is complex, doing so enables these resources to become fungible and conveniently
exchangeable in markets. Carbon commodification enables industry to pursue innovation on
how to simultaneously lower costs, maximize profits and achieve environmental protection.66
B. Concept of Carbon Commodification
Commodification is “a process whereby an object …comes to be provided through…a
market transaction… in exchange of money”.67 Property rights formally confer on an object the
status of being a commodity.68 The various human values attributed to such commodity are
reduced to its monetary price tag.69 With a price tag to express its market value, a commodity
becomes “fungible — capable of being reduced to money without changing in value”.70 In her
classic article on the “commodification theory”, Rose explains that commodities are in essence
property traded within a “big universe of buyers and sellers”.71 Commodities are conveniently
simplified because buyers and sellers have no chance to converse with each other to obtain more
64
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information about them. Simplification minimizes transaction costs and enables commodities to
smoothly flow across borders.72 The commodification theory recognizes that “anything some
people are willing to sell and others are willing to buy in principle can and should be the subject
of free market exchange”.73
Carbon credits are essentially creatures of government.74 Governments create carbon
credits through legislation to function as tradable pollution rights in order to manage the amount
of carbon emissions that polluters emit into the atmosphere.75 The term “commodification of
carbon” refers to the government’s issuance of a carbon credit to represent the right to emit a
metric ton of C02e.76 By commodifying the permission to emit C02e into distinct measurable
carbon credits, government enables carbon credits to be commercially traded between buyers and
sellers through a cap-and-trade scheme.77
Many authors have expressed optimism in the power of markets to solve environmental
problems. This faith in markets is referred to as “market environmentalism”, in which the
environment’s services are divided into clearly delineated property rights that are fungibly
exchanged in commodity markets.78 When property rights over environmental resources are in
short supply relative to their demand, their corresponding value increases. This increased value
in turn motivates polluters to use scarce environmental resources in a more sustainable manner.79
In this way, environmental protection is achieved. For example, Liverman suggests that “the
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way to protect the environment is to price nature's services, assign property rights, and trade
these services within a global market”.80 The same is true for Vatn who observes that the market
is an “ideal institutional structure for securing the best use of resources”, which necessarily
includes environmental resources.81 Similarly, Radin acknowledges the attractiveness of market
power as the twin pursuits of freedom and efficiency: freedom because market players exercise
their free will to choose what and for how much they will trade in commodities; efficiency
because these market players will be strongly motivated to maximize their profits by reducing
waste and lowering transaction costs.82
Despite the confidence of market environmentalists, some authors raise concerns as to
whether it is appropriate to impose the market concept of commodification on non-market goods
like the environment.

For example, Rose acknowledges that environmental resources are

difficult to commodify because they are “notoriously complicated”.83 Similarly, Vatn questions
whether it is suitable to apply “the commodity concept in environmental valuation studies…[by]
forcing them into becoming ordinary trade-off problems”.84
This chapter explores two prevailing objections to the commodification of carbon
pollution. First, that it is unreasonable to put a price on nature because it is priceless. Second,
that it is unjustifiable to use carbon markets to allow people to pollute provided they are willing
and able to pay for their pollution.
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C. Objection to Putting a Price on the Environment
One objection to commodifying carbon is that it is unreasonable to put a price on nature
because it is unique and irreplaceable.85 It asserts that is wrong for the government to sell
tradable pollution rights to private industry because no amount of monetary compensation for
polluting the environment can replace its value.86 By unreasonably putting a price tag on the
environment, government gives private industry the opportunity to damage it.

As Muller

explains, the environment has special “intrinsic values that are independent of human beings” so
that it is unjustifiable to trade environmental services “in exchange for money, when trade is
even possible”.87
In circumscribing the moral limits of markets, Sandel criticizes the overreach of marketoriented thinking to “spheres of life once thought to lie beyond their reach”, which is “a bad
thing”.88 He notes that when markets put a price tag on the environment, it is a form of
“corruption” because goods with elemental values are “diminished or corrupted if bought and
sold for money”.89 Sandel likens cap-and-trade to selling kidneys, which he considers a violation
of the sacredness of the human body”.90 In his view, the sale of pollution permits and kidneys
are both “intrinsically degrading” regardless of whether there is fair bargaining between wealthy
buyers and impoverished sellers. 91 Similarly, Liverman believes that cap-and-trade is
unjustifiable because it amounts to “selling nature to save it”.92 The environment should not be
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treated as a thing that can be priced and transacted like a commodity in order to preserve its
intrinsic value.93
On the other hand, many authors have argued that putting a price on the environment by
selling carbon credits is appropriate. The rationale underlying this argument is that, by putting a
price tag on the right to pollute the environment, government makes polluters pay for that right
in a manner consistent with the polluter pays principle. The polluter pays principle is found in
Principle 16 of the 1992 Rio Declaration on the Environment and Development (the “Rio
Declaration”), which “constitutes at present the most significant universally endorsed statement
of general rights and obligations of states affecting the environment”.94 Its incorporation as a
principle in the Rio Declaration demonstrates its far-reaching relevance and importance in
international environmental policy.95 Principle 16 states that:
National authorities should endeavor to promote the internalization of
environmental costs and the use of economic instruments, taking into account
the approach that the polluter should, in principle, bear the cost of pollution,
with due regard to the public interest and without distorting international trade
and investment.96
The polluter pays principle is a normative doctrine of international environmental law,
which underpins the formulation of environmental policy in various levels of government. The
principle has both an economic aspect and an equitable aspect. From an economic standpoint,
the principle holds that it is the polluter that should pay the costs of its pollution. When a

93

Simon Caney, “Markets, Morality and Climate Change: What, If Anything, Is Wrong with Emissions Trading?”
(2010) 15:2 New Political Economy 197 at 203.
94
Edwin Woerdman, Alessandra Arcuri & Stefano Clò, “Emissions Trading and the Polluter-Pays Principle: Do
Polluters Pay under Grandfathering?” (2008) 4:2 Rev Law & Econ 565 at 572.
95
Jonathan Remy Nash, “Too Much Market: Conflict between Tradable Pollution Allowances and the Polluter Pays
Principle” (2000) 24 Harv Envtl L Rev 465 at 466.
96
Rio Declaration on Environment and Development, A/CONF.151/26 (Vol.1), UN General Assembly (1992),
Principle 16.

23

polluter buys carbon credits, it acknowledges its duty to internalize its pollution costs.97 Neither
the government nor society at large should subsidize these pollution costs in behalf of polluters.98
From an equitable standpoint, the principle holds that a polluter is responsible for the specific
environmental damage that it has caused.99 When a polluting firm emits carbon into the
atmosphere, it imposes corresponding economic, environmental and social costs to society.100
Thus, when government sells carbon credits to private industry, this sale reflects the
government’s recognition that polluters should pay for the detrimental costs they impose on
society pursuant to the concept of “equitable internalization”.101
For example, Caney & Hepburn believe that putting a price on pollution permits is not
the same as putting a price on the earth’s atmosphere. The authors explain that “[e]missions
trading here is simply a means to an end and is not in any way a statement about why the natural
world has value”.102 They use the analogy of visiting ancient ruins, which have inherent value
and thus must be preserved. To visit the ruins, a visitor who wishes to view them has to pay an
admission fee. The authors point out that:
[I]n doing so the scheme will put a price on ‘visiting the ruins’. But by doing
so it does not thereby put a price on ‘the protection of the ruins’. The same is
true of [cap-and-trade] schemes. To put a price on one thing (the right to use
the atmosphere) is not to put a price on another thing (the preservation of our
climate system).103
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Likewise, Nussbaum holds that assigning a monetary value to complex resources like
the environment does not diminish their value.104 For the author, attributing a dollar value to a
complicated good does not mean “we have reduced the good so valued to nothing but the
common coin of cash”.105 Muller likewise clarifies that he does not object to cap-and-trade per
se when it engages in selling environmental goods.106 What he opposes is humanity’s “lifestyle
that fuels our (over)use of the atmosphere as a sink, not a criticism of [cap-and-trade] as an
instrument that seeks to regulate this use”.107
Bekerman & Pasek also object to attributing to nature an elevated status in the hierarchy
of values.108 Particularly, they believe that it is inappropriate to “single out particular top-level
values as having special trumping value over all others and hence ruling out ‘trade-offs’,” which
they term as an “an unjustified attribution of some special status to the environment”.109 They
argue that in order to live a productive life in most societies, which necessitates having “houses,
schools, hospitals, [and] transport facilities”, it is inevitable that “environmental pollution [will
be] carried out in the course of productive activities”.110
Caney & Hepburn likewise believe that cap-and-trade actually helps preserve nature’s
integrity.111 Setting strict legal emission limits on the amounts of pollution that polluters can
emit and then allowing them to trade carbon credits is one way to preserve nature. For as long as
GHG emissions are below the government’s emissions cap, then cap-and-trade does not cause
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environmental damage. More pointedly, cap-and-trade does in fact fulfill the ideals of
stewardship.112 Aldred disagrees on this point, however, because he considers every unit of
carbon emission as causing environmental damage.113 This is the case whether or not total GHG
emissions fall below the emissions cap. In the author’s view, carbon emissions that accumulate
in the earth’s atmosphere and possess a pre-determined absorptive capacity nevertheless translate
into environmental damage.114
Considering both sides of this argument, it is affirmed here that putting a price on
polluting the environment is justifiable because it is consistent with the polluter pays principle.
When a government commodifies pollution into carbon credits, it enables polluters to buy and
sell them in carbon markets. Thus, at the end of the day, polluters actually pay for their pollution
by internalizing their pollution abatement costs.115 It is also acknowledged here that putting a
price on polluting the environment is not the same as putting a price on the earth’s
atmosphere.116 In line with the earlier analogy of visitors viewing ancient ruins by paying an
admission fee, it is reasonable to require polluters to pay for the right to use the atmosphere.117
D. Objection to Using Carbon Markets to Enable Pollution
Another argument against commodifying carbon is that it is unjustifiable to use carbon
markets to allow people to pollute even if they are willing and able to pay for their pollution.118
This is because carbon commodification sends the message that “‘It is okay to pollute, provided
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you pay’, when the message is instead ‘It is wrong to pollute, even if you can afford to pay’”.119
This argument against carbon commodification discredits the perspective that “everything can be
seen as reducible to a market transaction, leaving no other nexus between man and man than
naked self-interest, than callous ‘cash payment’”.120
What some authors find indefensible is the idea that pollution permits are framed as
cash payments to achieve monetary gains in exchange for polluting the atmosphere. As Aldred
points out, pollution permits are considered as “payment to ‘cancel out’ environmental damage”,
which presupposes “commensurability: environmental losses are commensurable with monetary
gains”. 121 The author believes that this notion “conflicts with our environmental value
commitments, which imply that no sum of money can properly compensate for environmental
damage”.122
McAfee likens environmental damage to the “spoiling of Eden by industrialism run
amok”.123 He criticizes the growing “privatization and commoditization of nearly every aspect
of nature, from molecules to mountain scapes, from human tissues to the earth's atmosphere”.124
In his view, carbon commodification is “[t]his global environmental-economic paradigm [that]
reduces organisms and ecosystems to their allegedly fungible components and assigns monetary
prices”.125
In the first papal encyclical on the environment, "Laudato Si", the Holy Father Pope
Francis laments that:
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The strategy of buying and selling “carbon credits” can lead to a new form of
speculation which would not help reduce the emission of polluting gases
worldwide. This system seems to provide a quick and easy solution under the
guise of a certain commitment to the environment, but in no way does it allow
for the radical change which present circumstances require. Rather, it may
simply become a ploy which permits maintaining the excessive consumption of
some countries and sectors.
[…]
The principle of the maximization of profits, frequently isolated from other
considerations, reflects a misunderstanding of the very concept of the economy.
As long as production is increased, little concern is given to whether it is at the
cost of future resources or the health of the environment; as long as the clearing
of a forest increases production, no one calculates the losses entailed in the
desertification of the land, the harm done to biodiversity or the increased
pollution. In a word, businesses profit by calculating and paying only a fraction
of the costs involved.126
Similarly, Sandel notes that “turning pollution into a commodity to be bought and sold
removes the moral stigma that is properly associated with it.”127 The author explains that “if a
company or country is fined for spewing excessive pollutants into the air, the community
conveys its judgment that the polluter has done something wrong. A fee, on the other hand,
makes pollution just another cost of doing business, like wages, benefits and rent”.128 He
illustrates this distinction using the analogy of hurling a beer can into the Grand Canyon:
“Suppose there were a $100 fine for throwing a beer can into the Grand Canyon, and a wealthy
hiker decided to pay $100 for the convenience. Would there be nothing wrong in his treating the
fine as if it were simply an expensive dumping charge?”129
Nevertheless, several authors object to Sandel’s argument that cap-and-trade enables
regulated polluters to eliminate the moral stigma in trading the right to pollute. For example,
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Gaines claims that Sandel’s argument applies only in respect of hazardous substances and not
when carbon dioxide emissions are involved.130 This is because carbon dioxide emissions are an
inevitable consequence of humanity’s sustenance on earth.131 Gaines asks rhetorically: “Does
Mr. Sandel really believe he is behaving immorally when he cooks his dinner, switches on a light
or turns on a computer to write an Op-Ed article? These activities result in emissions of carbon
dioxide”.132 Similarly, Stavins notes that when people take on their daily activities, people are
not behaving unreasonably despite the fact that their activities produce carbon emissions.133
Maskin also points out that Sandel fails to differentiate individually distinct acts in
which a person has a choice to do acts or not, such as throwing beer cans, from those acts in
which there are no such choices. The author maintains that “virtually any manufacturing activity
entails the creation of some pollution. So the question is not will we pollute, but rather how
much”.134 He acknowledges that since carbon dioxide is inevitable, enabling trading rights over
carbon pollution to maximize economic efficiencies is beneficial.135 He rationalizes: “[I]f there
is to be pollution, shouldn’t we try to trade it off against its economic consequences? Such a
trade-off is facilitated by tradable rights”.136
Considering both sides of this argument, it is maintained here that carbon
commodification is justifiable because it enables polluters to manage their normal carbon
polluting activities by making them pay for their pollution. Such normal carbon polluting
activities are unavoidable, reasonable and inherently part of human living. In this regard, the
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issue is not whether people will pollute but rather how much they will actually pollute. Thus,
regulating the amount of pollution by putting a price on such pollution is reasonable.
E. Conclusion
This chapter discusses whether or not the commodification of carbon pollution into
carbon credits is justifiable. In doing so, it examined the objections that first, it is unreasonable
to put a price on the environment because it is priceless; and that second, it is unjustifiable to use
carbon markets to allow people to pollute provided they are willing and able to pay for their
pollution.
In reviewing the academic literature on cap-and-trade schemes, this chapter affirmed
that the economics discipline plays a hugely dominant role in discussing their merits and
challenges. It also showed that there is scant reference to cap-and-trade scheme’s non-economic,
societal values. The field of economics has paid “[r]elatively little attention” to social values
relating to trading rights to pollute 137 or “whether an efficient allocation of resources is socially
… desirable”.138 This is hardly surprising. After all, one aspect of economics in the context of
cap-and-trade is primarily to determine the optimal means to price carbon to facilitate market
exchanges that motivate polluters to change their behaviors in a cost-effective manner.139 On the
other hand, concerns relating to societal values primarily focus on the underlying environmental
and social priorities and attitudes that society has towards cap-and-trade schemes, aspects to
which economics has been blind.140 On their own, neither economic nor societal values provide
an ideal and holistic framework for designing cap-and-trade schemes.
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governments should consider both perspectives as they undertake to design their cap-and-trade
schemes that are cost-efficient, environmentally effective and socially defensible. 141 By
commodifying carbon pollution through cap-and-trade schemes, governments will have the
opportunity to take both perspectives into account accordingly.
This chapter concludes that carbon commodification is justifiable because it provides a
means to internalize pollution costs in a manner consistent with the polluter pays principle. It
also enables scarce environmental resources to become fungible and tradable in cap-and-trade
schemes in order to achieve their objectives of cost-efficiency and environmental protection.
The next chapter lays the foundation for a basic understanding of how a cap-and-trade
scheme operates, including the benefits it offers and the major design elements that influence
how it is structured.
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III. CONCEPT OF CAP-AND-TRADE SCHEMES
A. Introduction
The Paris Agreement leaves countries to determine what climate measures to implement
to meet their emissions reduction commitments. Thus, it is open for a country to include a capand-trade scheme as one of its climate mitigation measure in its NDC. In this regard, this
chapter examines the fundamental concepts of cap-and-trade, including the benefits it offers and
the major design elements that influence how the scheme is structured. This chapter also
provides a brief survey of how the concept of a cap-and-trade scheme developed over the
decades in theory and in practice. It sets the foundation for a discussion on linking cap-and-trade
schemes that is explored in the next chapter.
B. Marginal Abatement Cost
Before a country decides to include a cap-and-trade scheme as one of its climate
mitigation measures in its NDC, it will evaluate whether the benefits that the scheme provides
will serve the country’s overall climate goals. Once a country affirms that a cap-and-trade
scheme’s benefits can be leveraged to achieve its climate objectives, it will structure the scheme
according to several major design elements.
A cap-and trade scheme is considered as one of the most effective government policy
tools for simultaneously securing society’s aspirations for economic prosperity and
environmental protection because of the market flexibility that it offers.142 In the scheme, a
regulated polluter has the flexibility to determine how to achieve the least costly way to reduce
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its own GHG emissions. 143 This market flexibility is driven by the concept that the
environmental benefits of GHG emissions reductions are the same wherever they are made.
These GHG reductions are agnostic to location because the climate impacts of GHGs affect the
global atmosphere.144 Hence, it is environmentally sound to pursue the most cost-effective GHG
reductions wherever they may occur. 145 Such market flexibility enables greater industry
participation in cap-and-trade.146 Market flexibility within a cap-and-trade scheme is manifested
when a regulated polluter evaluates its marginal abatement cost as discussed below.
At the end of the year, each regulated polluter is obligated to surrender carbon credits
equivalent to the actual amount of GHG emissions it produced for the year.147 To monitor its
compliance with this obligation, a government needs to have very robust and standardized
monitoring, reporting and verification (MRV) protocols. These protocols help government to
accurately determine the amount of GHG emissions that regulated polluters emit and ensure such
emissions are equivalent to the amount of carbon credits that a regulated polluter surrenders. A
robust and standardized MRV system ensures the environmental integrity of a cap-and-trade
scheme.148
If a regulated polluter’s actual GHG emissions exceed the amount of carbon credits that
it has on hand, a regulated polluter can go to the carbon market and buy carbon credits to cover
its excess emissions. Conversely, if a regulated polluter’s actual GHG emissions are less than
the amount of carbon credits that it holds, it may sell the excess carbon credits in the carbon
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market.149 The ability to sell excess carbon credits and realize revenues will motivate a regulated
polluter to reduce its GHG emissions when it is cost-effective to do so.150
Before determining whether to buy or sell carbon credits, a regulated polluter compares
the cost of emissions reduction opportunities per ton of emissions vis-à-vis the market price of
carbon credits in the market.151 This cost is known as the marginal abatement cost.152 If the
regulated polluter realizes a lower marginal abatement cost than the market price of carbon
credits, it can pursue abatement measures and sell the excess carbon credits it holds over its
actual GHG emissions in the carbon market. If it realizes a higher marginal abatement cost, the
regulated polluter can instead purchase carbon credits in the carbon market.153 Because GHG
emissions reductions take place in jurisdictions where marginal abatement costs are lower,
regulated polluters in those jurisdictions will pursue abatement opportunities that eventually
result in such jurisdictions achieving their environmental protection goals at the lowest cost.154
C. Benefits of Cap-and-Trade Schemes
A cap-and-trade scheme provides several benefits as a powerful market-based
environmental policy instrument for reducing GHG emissions within the sector to which the
scheme applies.
1. Cost-effectiveness and flexibility
Environmental law has created cap-and-trade schemes precisely to infuse flexibility into
GHG reduction initiatives aimed at environmental protection.
149
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regulated polluters have the flexibility to decide if they are going to trade and if so, when and
how much they will trade.155 As one author notes, while “the second wave of environmental
legislation consciously foregrounded overall environmental quality, [it also] grew out of
demands for ‘flexibility’-- a thinly veiled call for more efficiency and greater attentiveness to the
differential costs and benefits of regulation”.156
Faced with current carbon prices in the market in comparison to their marginal
abatement costs, regulated polluters can decide whether it is more cost advantageous for them to
invest in low technologies that will lower their GHG emissions; or to purchase carbon credits at
current market prices to cover their actual GHG emissions.157 Thus, regulated polluters can
reduce their GHG emissions when it is more cost-effective for them to do so as compared to their
marginal abatement costs.158
Because of the widely disparate marginal abatement costs among regulated polluters,
those with high emissions reduction costs can buy carbon credits from those with low emissions
reduction costs, thus lowering overall emissions compliance costs. 159 Thus, cap-and-trade
schemes provide for cost-efficiency
since every emission allowance that is used to cover the emissions has a price:
either the price of purchasing new allowances or the revenues that the polluter
foregoes by not selling the allowances it already possesses…This means that
each unit of emissions has a price, because each unit could be sold. These
regulated polluters are then able to sell their excess carbon credits over and
above their reduced emissions in the market.160
155
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A dual goal is achieved if cap-and-trade “harness[es] market forces” through effective
design and implementation: regulated polluters undertake pollution reduction efforts in the
cheapest way possible while also meeting environmental policy goals.161

In cap-and-trade

schemes, as contrasted with command-and-control mechanisms, it is the market price of carbon
credits that determines if the marginal cost of abatement of regulated polluters is more costeffective.162 Such scheme enables regulated polluters to achieve significant cost-savings as the
market provides them with opportunities to obtain the most cost-effective emissions
reductions.163
2. Less government influence once implemented
Government is heavily involved in the process of determining the key design elements
of its upcoming cap-and-trade scheme. Once the government has determined those key design
elements, including the overall emissions cap and carbon credit allocations to regulated polluters,
it can just “step back and let the [carbon] market work”.164 In contrast to the implementation of
command-and-control regulations, government’s role during the implementation of a cap-andtrade scheme is generally limited to monitoring the market and determining whether or not
regulated polluters are in compliance with their GHG emission reduction obligations.165
On the other hand, in command-and-control regulations, government has numerous
regulations and standards to enforce over different regulated polluters. 166
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organizational capacities. 167 The burden of monitoring and compliance of facility-specific
operations of regulated polluters lies heavily on the shoulders of government regulators.168
3. Certainty about quantity of emissions
When government establishes an emissions cap, it provides certainty as to the maximum
allowable GHG emissions that can be emitted by regulated polluters covered by the scheme over
a certain period of time.169 However, certainty as to emissions quantity may give way to
volatility of emissions price.170

In this regard, government can mitigate the volatility in

emissions price by providing for cost-containment mechanisms that smooth out the unanticipated
spikes in a carbon credit’s emissions price in the market. These mechanisms include offsets,
banking and borrowing of carbon credits and safety valves.171
D. Design Elements of Cap-and-Trade Schemes
A government undertakes a myriad of policy decisions and political accommodations in
the design of its cap-and-trade scheme.172 In designing a cap-and-trade scheme, a government is
subjected to and influenced by the competing interests of a wide spectrum of stakeholders.173
For example, while the government desires administrative efficiency, environmental groups
advocate for more stringent environmental standards as juxtaposed to private industry
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associations that lobby for exemptions from the scheme or for lower environmental standards.174
Because of the unique political contexts in which various governments operate, it is almost
inevitable that cap-and-trade schemes that governments eventually design will be quite disparate
from each other.175 This phenomenon of having varying cap-and-trade schemes has significant
implications on the environmental integrity of carbon credits that governments create.
There are several fundamental elements that a government decides upon in designing
the legal framework for its cap-and-trade scheme: overall size of the emissions cap, scope of
coverage of regulated polluters and GHG emissions, and allocation of pollution permits or
carbon credits to regulated polluters. 176 Jurisdictions may adopt variations of these design
elements into their cap-and-trade schemes in order to meet their own unique climate change
mitigation efforts. Thus, carbon credits issued from these schemes will likewise vary among
different jurisdictions. 177
1. Overall level of emissions cap
As a first step in establishing a cap-and-trade scheme, a government must set an
emissions cap representing the total absolute limit of GHG emissions that regulated polluters
within defined sectors can emit into the atmosphere over a given period of time.178 Generally,
this cap is established on a yearly basis.179 In setting the cap, government engages in technical
commensuration involving scientific data to accurately estimate the total amount of emissions
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from regulated sectors and from the jurisdiction as a whole.180 The emissions cap ensures that
aggregate GHG emissions from the regulated sectors are at, or below, the emissions cap so that
government’s climate mitigation goals are achieved.181 The emissions cap also determines how
many carbon credits will be issued and allocated to regulated polluters in the covered sector
within the specified period.182 In practice, such as in the European Union’s Emission Trading
Scheme, a government usually establishes the level of the first emissions cap based on the
regulated sectors’ historical emissions on record.183 Thereafter, it has the option to raise the
stringency of the emissions cap by lowering its level annually.184
Ideally, the emissions cap is stringently set to produce a scarcity of carbon credits. The
less the supply of carbon credits, the greater the demand for them. This results in a higher price
for carbon credits, which in turn may change the behaviours of regulated polluters by reducing
GHG emissions or by investing in low-carbon technologies to avoid purchasing carbon credits.
Alternatively, regulated polluters may choose to continue their polluting behaviours and instead
purchase high priced carbon credits in the carbon market to cover their GHG emissions.185
2. Scope of coverage
In designing a cap-and-trade scheme, government must determine the scheme’s scope of
coverage, which includes ascertaining which industry sectors and which types of GHG emissions
will be subject to the emissions cap.186 In terms of geographic region, government also decides
whether the cap-and-trade scheme will cover the GHG emissions of a municipality, province,
180
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state or the entire country.187 The more regulated sectors and types of GHG emissions that are
covered by the emissions cap, the greater the number of participants in the cap-and-trade scheme
resulting in increased economies of scale and lower prices for carbon credits.188 Moreover, the
greater the breadth of coverage, the greater the number of regulated polluters investing in
innovative, low-carbon technologies.

These result in the widespread adoption of such

technologies, which causes their associated costs to go down as well.189
3. Allocation of carbon credits
The overall emissions cap is divided into carbon credits for allocation to regulated
polluters.190 The total amount of carbon credits that a government allocates to them is equivalent
to the overall emissions cap.191 In dividing the emissions cap into distinct carbon credits, the
government in effect “create(s) a new commodity, a CO2 allowance, which has value because of
its scarcity”.192
In its allocation of carbon credits to regulated polluters, government determines if they
will be freely distributed, sold through an auction or a combination of both.193 In allocating
carbon credits to regulated polluters, government engages in value commensuration because it:
set[s] up the common currency by which sources can buy or sell the right to
emit one ton of GHG. Instead of a plurality of incommensurable values,
therefore, we have a single value attributed to emissions that is determined by
government regulation and the regular functioning of the market.194
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In freely distributing carbon credits to a regulated polluter, the government may use a
regulated polluter’s historical emissions record, referred to as “grandfathering”, as a basis for the
amount of carbon credits it allocates to such polluter.195 Grandfathering has the effect of
transferring wealth to the regulated polluter equivalent to the value of carbon credits that it has
received.196 In distributing carbon credits through an auction, the government undertakes a public
sale to distribute carbon credits to the highest bidders.197
Governments will adopt variations of these design elements into their cap-and-trade
schemes as part of their individual NDCs. Thus, carbon credits issued from these varying capand-trade schemes will likewise vary among different jurisdictions.198 This phenomenon of
having varying cap-and-trade schemes has significant implications on the environmental
integrity of carbon credits that governments create, which is discussed in Chapter V.
E. Cap-and-Trade Schemes in Theory
This section provides a brief survey of cap-and-trade schemes as theorized by leading
economists Arthur Pigou, Ronald Coase and John Dales.
1. Command and control
Before market-based approaches such as cap-and-trade schemes became acceptable as
effective tools of environmental policy, government primarily pursued environmental protection
policies through command-and-control regulations. 199 These regulations impose specific
performance standards on the way regulated polluters use public environmental resources such as
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air, water and land.200 In establishing these legal regulations, government works very closely
with the private sector in determining quantitative pollution limits, technology standards and
monitoring and reporting protocols that can be used to implement such regulations.201 For
example, command-and-control regulations can impose uniform technology standards across all
regulated polluters in a particular sector to equalize their pollution levels, regardless of the
particular nature of their operations.202 In practice, this means that governments need to set
different standards for varying pollution sources and obtain detailed information on the varying
compliance costs of regulated polluters so that they can realize some cost-efficiencies. 203
However, because governments do not always have the budget or the organizational capacity to
regularly collect this detailed information from regulated polluters or to ensure their compliance,
command-and-control regulations are not the only effective means to protect the environment.204
2. Pigou Theory on pollution taxes
In his 1920 book “The Economics of Welfare”, the economist Arthur C. Pigou
introduced his standard welfare economics theory, arguing that taxation offers a more effective
approach than command-and-control regulations to internalize negative economic externalities
such as pollution.205 His theory holds that pollution taxes provide regulated polluters with strong
financial incentives to minimize their pollution activities because they internalize pollution taxes
into their operational costs.206 Internalization of pollution taxes takes place if the taxes imposed
on polluting firms’ activities are at least equivalent to the costs that their pollution has inflicted
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on society. 207 In this regard, a pollution tax motivates polluting firms to use innovative
technologies to improve their environmental performance to avoid paying the tax.208 To this end,
Pigou argues that governments should take an active role in imposing taxes on regulated
polluters to pay for the costs of the negative externalities they impose on society.209
3. Coase Theory on trading of pollution rights
Ronald Coase’s seminal article “The Problem of Social Cost” is considered as the
genesis of the concept of cap-and-trade.210 In this article, Coase pointedly criticizes economist
Arthur Pigou’s standard welfare economics theory on taxation.211 According to Coase, instead
of the government imposing pollution taxes on polluters, polluters should be the ones to make
the choice on how best to internalize and pay for pollution costs. Polluters can make this choice
by participating in a market for the trading of pollution rights.212 In this regard, government’s
role is relegated to establishing the level of allowable pollution, allocating pollution rights among
polluters, and then stepping back to allow them to trade such pollution rights in a market for this
purpose.213
Under this framework, Coase argues that pollution rights would “flow to their highestvalue use”.214 This means that polluters who are ready, willing and able to buy pollution rights
at the highest price can continue their operations as “highest-value users” of such pollution

207

Ana Maria Oliveira Nusdeo, The Role of Markets and Property Rights in the Environmental Protection (2008)
SELA (Seminario en Latinoamérica de Teoría Constitucional y Política) Papers, Paper 61, online: Yale Law School
Legal Scholarship Repository <http://digitalcommons.law.yale.edu/> at 5.
208
Brohe, Eyre & Howarth, supra note 148 at 25-26.
209
Pascal van Griethuysen, “The Social Dimensions of Carbon Trading: Contrasting Economic Perspectives” (Paper
presented at the 2011 United Nations Research Institute for Social Development Conference, Geneva, October 2011,
[unpublished] at 3.
210
Meckling, supra note 170 at 51.
211
Ronald H Coase, “The Problem of Social Cost” (1960) 3 JL & Econ 1 at 28-32.
212
Meckling, supra note 170 at 51.
213
Brohe, Eyre & Howarth, supra note 148 at 24-27.
214
Ibid.

43

rights. 215 Trading in pollution rights, in turn, motivates regulated polluters to achieve the
greatest pollution reductions at the cheapest cost possible so that they can sell their unused
pollution rights in the market.216
4. Dales Theory on cap-and-trade schemes
The Canadian economist John Dales is considered as the founding father of cap-andtrade.217 In 1968, he pursued the idea of cap-and-trade concerning water pollution in Canada.
He recommends that water pollution, a negative external cost that is not reflected in its market
price, should be included in such price by allocating water property rights.218 He asserts that a
market for water pollution rights is the optimal way to determine the lowest price of water
pollution.219 In this regard, Dales notes the inherent relationship between prices and property
rights:
What is not owned cannot be priced since prices are payments for property
rights or rights to the use of an asset. In the course of allocating property rights
to assets among different owners, the price system in fact transforms most
potential "technological externalities" into "pecuniary externalities," a synonym
for prices.220
W. David Montgomery further developed Dales’ concept by using mathematical
computations to illustrate that pollution permits trading is the most cost-effective way to reduce
the costs of achieving pre-determined pollution reductions.221 To achieve cost-effectiveness,
Montgomery sets out several pre-requisites that must be present in designing the trading of
pollution permits: first, that government imposes a pre-determined limit on the level of allowable
215
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pollution; second, that government establishes allocation mechanisms for distributing pollution
permits to regulated polluters; and lastly, that government establishes the rules for trading
pollution permits among regulated polluters.222
F. Cap-and-Trade Schemes in Practice
1. U.S. Acid Rain Program
The United States was the first country to employ a cap-and-trade scheme as an
alternative environmental policymaking tool to command-and-control regulations.223 In the early
1990s, the U.S. government introduced the concept of cap-and-trade by amending Title IV of the
Clean Air Act, which evidenced the government’s clear intention to solve environmental
problems by harnessing market forces.224

In 1995, it launched the Acid Rain Program, the

country’s first cap-and-trade scheme.225 The program sought to reduce sulfur dioxide emissions,
which causes acid rain, from coal and oil-fired power plants.226 The scheme, which ran from
1995 to 2009, was hailed as extremely successful because its environmental goals were achieved
much earlier than expected, with the reduction of sulfur dioxide emissions from 15.7 million tons
in 1990 to 10.2 million tons in 2005.227 Moreover, the scheme proved to be cost-effective with
about one billion U.S. dollars cost savings annually, amounting to 30% lower than originally
estimated.228
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2. 1992 UNFCCC
In 1992, the United Nations General Assembly formally presented the UNFCCC 229 at
the United Nations Conference on Environment and Development in Rio De Janiero, Brazil. The
UNFCCC became the international legal and governance framework for UN member
governments to urgently combat climate change. 230 Four years earlier, the United Nations
Environment Programme and the World Meteorological Organization jointly created the IPCC to
provide rigorous, well-established and balanced scientific assessments on the current knowledge
on global climate change and its economic, environmental and social impacts on humankind.231
The IPCC is an intergovernmental body comprised of thousands of climate scientists from all
over the world who contribute their expertise and skills towards an objective and comprehensive
understanding of climate change.232 As will be considered in Chapter V, the UNFCCC’s concept
of global warming potential, which the IPCC introduced, became the basis for use of the CO2e
metric as a unit of trade for carbon credits.
Two framework principles set out in Article 3 of the UNFCCC provide the underlying
reason why governments have created an eclectic set of heterogeneous carbon credits with
varying levels of environmental integrity. One is the “principle of common but differentiated
responsibilities” as articulated in Article 3(1).233 This principle guides the allocation of climate
change responsibilities among industrialized and developing countries.234
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their path towards sustainable development over the past one hundred fifty years.235 Thus, they
“should take the lead in combating climate change”.236 Another framework principle is the
“principle of sovereignty” as expressed in the preamble and in Article 3(4). This principle
recognizes the right of every country to determine for itself what measures it will take to address
climate change, given the national context that underlies its social, economic and environmental
circumstances.237
3. 1997 Kyoto Protocol
In 1997, member countries (Parties to the UNFCCC) adopted the Kyoto Protocol in
Kyoto, Japan.238 Unlike the UNFCCC, the Kyoto Protocol sets individual, legally binding GHG
emissions reduction obligations for Annex I Parties as provided in Annex B of the Kyoto
Protocol.239 Annex I Parties to the UNFCCC (which became Annex B Parties to the Kyoto
Protocol) had emissions reduction obligations for the first commitment period covering 2008 to
2012.240 Each Annex B Party’s obligation is called an “assigned amount”, which represents its
allowable emissions over the first commitment period.241 The assigned amounts are divided into
“assigned amount units” (AAUs), each unit representing the right to emit one CO2e ton of GHG
emissions.242
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The Kyoto Protocol incorporates the UNFCCC’s principles, including the principle of
common but differentiated responsibilities and the principle of national sovereignty.243 While
the Kyoto Protocol requires Annex B Parties to fulfill their emissions reduction obligations
primarily within their borders, it nevertheless provides them with three flexible market-based
mechanisms to enable them to pursue cost-effective GHG reduction efforts outside their
borders.244
For purposes of this thesis, the relevant flexible mechanism under the Kyoto Protocol
that will be considered is the International Emissions Trading (IET) as defined in Article 17.245
As a type of cap-and-trade scheme, the IET limits the total amount of GHG emissions that a
jurisdiction can emit over a certain period. It requires such jurisdiction to obtain and surrender
carbon credits equal to its allowable GHG emissions target at the end of that period.246 For
example, an Annex B Party has AAUs representing its allowable emissions target in CO2e units
over a certain period. Over such period, it produces GHG emissions in excess of its allowable
emissions target.247 In this regard, it will have to purchase sufficient AAUs to cover its excess
GHG emissions over such target from the carbon market.248
On the UNFCCC’s website explaining the basic concepts of the IET, the discussion
notes that the IET mechanism has created “a new commodity” in the form of GHG emission
reductions.249 It explains that “[s]ince carbon dioxide is the principal greenhouse gas, people
speak simply of trading in carbon. Carbon is now tracked and traded like any other commodity.
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This is known as the ‘carbon market’”.250 The Kyoto Protocol’s inclusion of the IET as one of its
flexible market-based mechanisms marks the globalization of cap-and-trade as a major
international climate policy tool.251
Meckling explains the many ways in which the IET’s inclusion in the Kyoto Protocol is
significant.252 First, the IET expands its geographical reach by covering both developed and
developing countries.253 Second, the IET creates an international market, not merely a national
or regional one.254 Lastly, the IET generates a massive environmental market of tradable permits
due to the volume of GHG reductions that need to be achieved globally.255
As a flexible Kyoto mechanism, the IET is deemed innovative because it
simultaneously possesses the “where”, “what” and “when” flexibilities to reduce GHG
emissions.256 It has the “where flexibility” because it enables GHG reductions to take place
wherever they are most cost-effective. 257 It has the “what flexibility” because it enables
regulated polluters in Annex B countries to decide what GHG reductions efforts to pursue in
accordance with their respective countries’ climate change policies. 258 It has the “when
flexibility” because it allows regulated polluters in Annex B countries to determine the timing of
their reduction efforts during the five-year commitment period of the Kyoto Protocol to meet
their respective countries’ climate change obligations.259 In this regard, the IET and the other
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flexible Kyoto mechanisms have been acclaimed as the Kyoto Protocol’s “most important
international environmental law innovation”.260
However, as will be analyzed in Chapter V, the Kyoto Protocol is conspicuously silent
as to the legal nature of AAUs, other than stating that one AAU represents one ton of CO2e that
may be used to comply with GHG reduction obligations or used for trade through the IET.261
Pursuant to the Kyoto Protocol, some countries launched their own cap-and-trade schemes,
which resulted in creating heterogeneous carbon credits with different legal characters and
varying levels of environmental integrity.
4. European Union’s Emissions Trading Scheme
In 2005, the European Commission launched the European Union’s Emissions Trading
Scheme (EU ETS) as the cornerstone of its regional climate change policy to reduce GHG
emissions as an Annex B Party to the Kyoto Protocol.262 The legal basis for establishing the EU
ETS is the IET, one of the Kyoto Protocol’s flexible mechanisms.263
European Union Allowances (EUAs) are the carbon credits traded within the EU
ETS.264 While the EU ETS’s legal framework provides EUAs with a broad definition, their
precise legal nature is still autonomously determined by Member States.265 Thus, Member States
have independently implemented their own cap-and-trade schemes that would benefit their
260
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distinct economic, environment and social policy objectives while still achieving the overall
objectives of the EU ETS. Consequently, this phenomenon created a plethora of various carbon
credits with disparate legal features and levels of environmental integrity.266
Phase one of the EU ETS spanned the period from 2005 to 2007. During this phase, the
European Commission restricted the linking of its cap-and-trade platform only with countries
listed in Annex B of the Kyoto Protocol.267 Phase two spanned the period from 2008 to 2012 to
coincide with the Kyoto Protocol’s first commitment period.

At this time, the European

Commission issued new rules that allowed the EU ETS to also link with other jurisdictions,
whether these be countries or states, provided that they have “established compatible mandatory
cap-and-trade [systems] whose design elements would not undermine the environmental integrity
of the EU ETS”.268 Phase three, which covers the trading period from 2013 to 2020, runs
parallel with the Kyoto Protocol’s second commitment period. In designing this phase, the
European Commission undertook major steps to apply the lessons it learned during Phase one
and Phase two, including instituting more effective governance mechanisms across the EU ETS
to strengthen the environmental integrity of its cap-and-trade scheme.269
At present, the EU ETS is recognized as the first, largest and most ambitious legally
binding cap-and-trade schemes in the world to tackle climate change.270 It covers more than
eleven thousand companies in thirty-one countries, comprising the twenty-eight member states
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and the three members of the European Economic Area of Iceland, Liechtenstein and Norway.271
Because it covers about 50% of total EU emissions amounting to two gigatons of CO2e
emissions, it is the largest and most comprehensive carbon pricing instrument in the world.272
5. Cap-and-trade schemes in North America
In 2009, the Regional Greenhouse Gas Initiative (RGGI) commenced as the first
mandatory cap-and-trade program in the United States to reduce the C02 emissions of the power
sector in nine participating northeastern states.273 The states collectively established a regional
C02 emissions cap that became effective in 2015 and declines by 2.5% annually until 2020.274
Since it began operating, the RGGI has already realized about $2.2 billion in revenues that it has
invested in energy efficiency and clean energy programs.275
In 2011, eleven jurisdictions comprised of seven U.S. states and four Canadian
provinces collectively agreed to form the Western Climate Initiative (WCI), which is a
collaborative arrangement to comprehensively address climate change on a regional level.276
The WCI is mandated to provide administrative and technical support to their current and
upcoming cap-and-trade programs in respect of the standard key design elements that their capand-trade schemes will have in order to enable linking.277
In 2013, the province of Quebec, a member of the WCI, launched its cap-and-trade
scheme that covered regulated polluters emitting 25,000 metric tons or more of CO2e
271
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annually.278 In 2014, Quebec and California, also a member of the WCI with a cap-and-trade
scheme in place, entered into a linking agreement that mutually recognized the carbon credits
issued by both jurisdictions as being valid for compliance within their respective jurisdictions.
Using the WCI’s harmonized cap-and-trade regulatory framework that establishes major design
elements of cap-and-trade schemes, both jurisdictions legally acknowledge that their carbon
credits are fully exchangeable between their trading systems.279 The Quebec-California linking
arrangement has emerged as the first carbon market on a continental scale participated in by two
sub-national jurisdictions from different countries.280
In 2015, Ontario and Manitoba both signed a Memorandum of Understanding with
Quebec that includes a commitment to launch provincial cap-and-trade schemes as an integral
component of their climate change strategies.281 The agreement states that both provinces intend
to link with the Quebec-California schemes using the WCI’s harmonized regulatory framework
in respect of standard key design elements that their cap-and-trade schemes will have in order to
enable linking.282
6. 2015 Paris Agreement
On December 12, 2015, at the COP-21 in Paris, France, the global community of 196
Parties to the UNFCCC forged the Paris Agreement, which is a historic international agreement
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to directly combat climate change.283 It was the very first time in human history that both
developed and developing countries have jointly committed to take meaningful collective action
on climate change with the global goal of “[h]olding the increase in the global average
temperature to well below 2oC above pre-industrial levels and to pursue efforts to limit the
temperature increase to 1.5oC above pre-industrial levels”.284
Heralded in the media as “an extraordinary effort at international diplomacy”,285 the
Paris Agreement is a major platform to begin increased national ambitions to stave off the
dangerous impacts of climate change.286 Central to the Paris Agreement’s innovative climate
policy architecture are NDCs, which are national climate contributions that all Parties submit to
the UNFCCC. The NDCs contain national GHG reduction targets and domestic mitigation
measures that Parties will pursue to achieve those targets.287 Pursuant to a bottom-up approach,
each NDC represents a Party’s voluntary pledge to pursue climate mitigation and adaptation
initiatives that it solely determines will reduce its GHG emissions towards the Paris Agreement’s
global GHG reduction goals.288
At the end of COP-21, 185 out of the 196 Parties had formally submitted NDCs
representing about 96% of global GHG emissions. The NDCs were formulated in accordance
with the principle of common but differentiated responsibilities and each Party’s unique
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domestic political, economic and social circumstances.289 Because the Paris Agreement requires
each Party to ratchet up the level of ambition in its NDC every five years by aggressively
increasing its GHG reduction efforts, the opportunity for Parties to establish cap-and-trade
schemes and link them to each other becomes quite compelling. Because Parties will likely
design cap-and-trade schemes differently, these schemes will inevitably create a plethora of
heterogeneous carbon credits with varying levels of environmental integrity. The problems
caused by the emergence of heterogeneous carbon credits are discussed in Chapter V.
In 2015, the total value of the global carbon market was just under fifty billion U.S.
Dollars with emissions trading schemes worth about thirty four billion U.S. Dollars. This value
grew from thirty billion U.S. Dollars in 2014.290 Over sixty regional, national and subnational
jurisdictions, representing about 25% of global GHG emissions, have existing, emerging and
potential carbon pricing systems that cover about seven gigatons of GHG emissions.291
G. Conclusion
Because the Paris Agreement leaves Parties to the UNFCCC to determine what climate
measures to implement to meet their emissions reduction commitments, a Party may include a
cap-and-trade scheme as one of its climate mitigation measure in its NDC. In this regard, this
chapter examined the fundamental concepts of a cap-and-trade scheme, including the benefits it
offers and the major design elements that influence how the scheme is structured. It also
provided a brief survey of how the cap-and-trade concept developed over the decades in theory
and in practice. This chapter sets the foundation for a discussion on linking cap-and-trade
schemes as explored in the next chapter.
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IV. LINKING CAP-AND-TRADE SCHEMES
A. Introduction
This chapter provides a brief overview of linking cap-and-trade schemes as a way to
fully leverage their benefits. This chapter examines the different types of linking arrangements
and considers the various economic, environmental, political and administrative benefits that
arise from linking cap-and-trade schemes. It discusses why linking requires traded carbon credits
to have equivalent levels of environmental integrity.
This chapter concludes that for governments to fully leverage the benefits that linked
cap-and-trade schemes bring, they must ensure that the environmental integrity of traded carbon
credits are equivalent. Ensuring that carbon credits have equivalent levels of environmental
integrity is crucial to achieving the environmental protection goal of cap-and-trade.
B. Concept of Linking
Linking is the arrangement between two or more legal authorities in different
jurisdictions that strategically coordinate the design elements of their cap-and-trade schemes.
Linking enables a regulated polluter in country A to use the carbon credits of country B to
comply with its GHG reduction obligations in country A.292 Linking involves the recognition
that carbon credits representing GHG reductions in one jurisdiction are valid and can be used for
compliance in another jurisdiction.293

This recognition is premised on the assumption that
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carbon credits from one jurisdiction have equivalent levels of environmental integrity with those
from another jurisdiction without requiring their further validation prior to each trading
transaction.294
C. Types of Linking
A government can choose to enter into a linking arrangement with another jurisdiction
if it wishes to avail of the benefits that linking provides. The two fundamental types of linking
arrangements are direct linking and indirect linking.
1. Direct linking
Direct linking occurs when there is a formal undertaking by at least one jurisdiction to
accept the carbon credits of another jurisdiction that can be used for compliance in the first
jurisdiction.295 Direct linking can be undertaken through unilateral, bilateral or multilateral
linking.
a. Unilateral direct linking
This takes place when country A explicitly recognizes that carbon credits from country
B can be used for compliance in country A but not vice versa. In these instances, carbon trading
is only permitted in one direction.296 If the carbon credits in country A are more costly than the
carbon credits in country B, then regulated emitters in country A will likely purchase the cheaper
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carbon credits in country B for their compliance in country A.297 Because of lower demand for
the costly carbon credits in country A, their prices will go down.298 Conversely, because of the
higher demand for cheaper carbon credits in country B, their prices will go up.

As a

consequence thereof, prices of carbon credits from both jurisdictions will eventually merge at a
common price point so that they will cost the same regardless of the jurisdiction from which they
are issued.299 However, if the carbon credits in country A are cheaper than those in country B,
then no trading will occur because regulated emitters in country A will find it cheaper to reduce
GHG emissions in their own jurisdiction.300
b. Bilateral direct linking
This arises when country A and country B, which have cap-and-trade schemes, mutually
recognize each other’s carbon credits. This recognition enables trading between them so that
country A’s carbon credits can be used for compliance in country B and vice versa.301 This is an
example of a bilateral mutual recognition agreement in which trade can flow in either direction
because carbon credits in country A and country B can be used for compliance in both
jurisdictions.302 In this instance, carbon credits are exchangeable and fungible between both capand-trade schemes.303 Bilateral mutual recognition agreements of this nature can be formalized
through an international treaty, domestic legislation or political agreement.304 The California Quebec linking arrangement discussed in Chapter III is an example of bilateral direct linking.
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Similar to unilateral direct linking, if the carbon credits in country A are more costly
than the carbon credits in country B, then regulated emitters in country A will likely purchase the
cheaper carbon credits in country B for their compliance in country A.305 The lower demand for
costly carbon credits in country A will cause their prices to go down.306 The higher demand for
cheaper carbon credits in country B will cause their prices to go up. The effect of this trading is
that GHG emissions in country A will likely increase while those in country B will likely
decrease by the same amount of GHG emissions. This will lead to cost-efficiencies for regulated
emitters in country A because the higher cost of GHG emissions reductions in country A will be
replaced by the lower cost of GHG emissions reductions in country B.307 Eventually, the prices
of carbon credits from country A and country B will converge at one common price.308 However,
it is possible that country A may decide to limit the number of carbon credits of country B that
regulated emitters within country A may use for compliance purposes. In such case, the prices of
carbon credits of country A and country B may not completely converge at a common price
because of such limitation.309
c. Multilateral direct linking
This happens when at least three jurisdictions formally agree to give mutual recognition
to their carbon credits. In this instance, country A, country B and country C mutually recognize
one another’s carbon credits as valid for compliance within their own jurisdictions.310 The same
phenomenon discussed above in bilateral direct linking applies to multilateral direct linking on
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how the disparate carbon prices from the differing jurisdictions will drive the purchase of cheap
carbon credits in one jurisdiction with increased GHG emissions in other jurisdictions.
The EU ETS is a prime example of multilateral direct linking of more than thirty
countries participating in a regional cap-and-trade system. It has a central authority that oversees
the smooth functioning of multilaterally linked cap-and-trade schemes. Because the EU ETS
enables the multilateral direct linking among participating countries, regulated emitters in one
country can purchase carbon credits from another country for compliance with their GHG
emission reduction obligations.311
2. Indirect linking
Indirect linking occurs when country A and country B have no explicit formal
agreement to directly link their cap-and-trade schemes. Nevertheless, there is a third cap-andtrade scheme to which they are directly linked with or to which they give formal recognition of
carbon credits.312 For example, both countries A and B recognize the carbon credits from
country C as being valid for compliance in their own respective countries. When carbon credits
are traded between countries A and C as well as between countries B and C, this creates an
indirect link between countries A and B.313 Trading of carbon credits between countries A and C
and between countries B and C may have the same consequences as discussed above in
multilateral direct linking. These consequences relate to how the disparity in carbon prices from
the different jurisdictions will drive the purchase of cheap carbon credits in one jurisdiction with
increased GHG emissions in other jurisdictions. The prices of carbon credits in countries A, B
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and C may eventually meet at a common price point despite the fact that neither country A nor
country B are directly linked to each other.314
D. Benefits of Linking
Linking cap-and-trade schemes offers many significant benefits to a jurisdiction that has
linked its cap-and-trade scheme with that of another jurisdiction.
1. Economic benefits
One of the most powerful reasons for linking cap-and-trade schemes is that a scheme
that merely operates within its local borders will have lesser opportunities for reducing GHG
emissions than a scheme that operates beyond its borders through linking to form a larger carbon
market.315 A larger carbon market provides for greater liquidity because more buyers and sellers
participate in the market, thus reducing price fluctuations and minimizing concerns regarding
market power being concentrated in the hands of a few large regulated polluters.316 The greater
the number of regulated polluters in the carbon market, the greater the variety of compliance
costs for GHG reductions.317 This leads to greater cost savings in mitigating GHG emissions
because linked carbon markets widen the portfolio of emissions reduction opportunities with
differing compliance costs of which regulated polluters can avail.318 Thus, a regulated polluter
may choose to either pursue emissions reduction initiatives internally or buy carbon credits in the
carbon market, whichever is cheaper. 319 In this manner, a regulated polluter is given the
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flexibility to determine how to achieve the least costly way to reduce its own GHG emissions.320
It is precisely this market flexibility that ensures greater industry participation in linked cap-andtrade schemes.321
This market flexibility is informed by the view that environmental benefits of GHG
reductions are the same wherever they are made.322 The precise location of where GHG
reductions are achieved is not material for achieving the environmental protection goal of linked
cap-and-trade schemes. This is because the climate impacts of GHG emissions remain in the
global atmosphere for decades or even a century.323 Hence, it is environmentally sound to
pursue GHG reductions in locations that provide the most cost-effective opportunities. This
economic benefit is heightened even more when two or more jurisdictions are linked with each
other.324
In bilateral linking arrangements, a price harmonization between the linked jurisdictions
evolves. Such linking arrangements reduce the opportunity to make a profit from the price
differential of traded carbon credits from varying jurisdictions if such jurisdictions were not so
linked.325 The difference in carbon prices that reflects their varying compliance costs slowly
disappears when linked jurisdictions enable cross-border trading of carbon credits.326
However, a carbon market will only realize cost-efficiencies if both linked jurisdictions
also have the same robust MRV processes to ensure environmental integrity. If this is not the

320

Ibid.
Salzman & Ruhl, supra note 22 at 620.
322
Haites, supra note 26.
323
Ibid.
324
Ibid.
325
Andreas Tuerk et al, “Linking Carbon Markets: Concepts, Case Studies and Pathways” (2009) 9 Climate Policy
341 at 345-346.
326
Haites, supra note 26.
321

62

case, the jurisdiction with weaker MRV processes will create cheaper carbon credits and thus
create cost-inefficiencies by making the other jurisdiction’s carbon credits more expensive.327
2. Environmental benefits
Linking cap-and-trade schemes is one way to ensure that jurisdictions have comparable
design elements and standards.328 If country A, which has a less stringent emissions cap, wants
to link with country B, which has a stronger emissions cap, country A will be motivated to
strengthen its emissions cap and improve the environmental integrity of its carbon credits so that
country B will agree to forge a linking arrangement with country A.

In such case, the

environmental protection goal of linked cap-and-trade schemes is enhanced.329 Alternatively, if
country A does not strengthen its emissions cap, then country B will not likely be motivated to
link with country A. This is because the environmental integrity of country A’s carbon credits
will be of lesser quality than country B’s carbon credits.
Because linking lowers overall compliance costs in reducing GHG emissions, it can also
minimize emissions leakage.330 Emissions leakage refers to a situation in which industrial
entities involved in carbon-intensive industries, such as manufacturing, relocate from country A,
which has undertaken carbon mitigation programs, to country B, which has lesser or no carbon
mitigation programs. In such case, the emissions in country B will likely increase due to entities
belonging to carbon-intensive industries relocating from country A to country B.331 Linking capand-trade schemes will likely lessen the opportunity for emissions leakage.
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It must be noted however that the environmental benefits of linked cap-and-trade
schemes can be thwarted if at least one of the jurisdictions does not have robust MRV processes.
For example, if one of the linked jurisdictions has weak MRV processes, this increases the
possibility of double counting of carbon credits in both linked jurisdictions.332
3. Political benefits
Linking cap-and-trade schemes is one of the most feasible ways to establish an
international carbon price. This is because it does not require a top-down governance approach
characteristic of global treaties like the Kyoto Protocol. Instead, linking involves the horizontal
collaboration of various countries that have linked their cap-and-trade schemes in a bottom-up
approach to climate governance.333
Linking also manifests both the political feasibility of linking cap-and-trade schemes
and the solid collaborative commitments of linked jurisdictions to collectively mitigate climate
change.334 It manifests a government’s serious commitment to addressing climate change that
makes it difficult for the government to unilaterally withdraw from.335 Linking evidences the
motivation towards greater political cooperation among jurisdictions to produce more significant
climate impacts.336 Linking also shows that jurisdictions are motivated to cooperate with each
other to mitigate GHG emissions on an international scale.337 Other jurisdictions may then be
similarly motivated to link with other cap-and-trade schemes.338
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The linking arrangement between California and Quebec through the WCI shows that
linking is politically feasible even between sub-national jurisdictions. 339

This linking

arrangement covers about 85% of the total GHG emissions of both jurisdictions.340 It has also
motivated the Canadian provinces of Ontario and Manitoba to link their upcoming cap-and-trade
schemes with the California - Quebec linking scheme to create a larger carbon market to flourish
eventually in North America.341
4. Administrative benefits
Linking cap-and-trade schemes also provides for enhanced administrative efficiency.
Governments in linked jurisdictions can share lessons and best practices on how they have
implemented their cap-and-trade schemes.342 Regulated polluters, which have operations in both
linked jurisdictions, may also find it simpler to comply with the administrative aspects of their
GHG reduction obligations due to harmonized carbon market regulations. 343 This reduces
overall mitigation costs for regulated polluters in linked jurisdictions while achieving positive
environmental outcomes.344
E. Linking & Environmental Integrity
One major requirement for linking cap-and-trade schemes is that traded carbon credits
have equivalent levels of environmental integrity.345 This ensures that carbon credits exchanged
through linked cap-and-trade schemes have equivalent carbon mitigation values. 346 This
requisite of having equivalent levels of environmental integrity between carbon credits must be
339
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present so that linked cap-and-trade schemes genuinely achieve their environmental protection
goals.347 Conversely, the lack of equivalent levels of environmental integrity between traded
carbon credits becomes a clear barrier to trading them in linked cap-and-trade schemes.348
While carbon credits maintain their government-bestowed domestic legal characters,
whether as a license, authorization or regulatory permit, they can be traded internationally
through linked carbon markets as long as they possess equivalent levels of environmental
integrity.349 If this prerequisite is met, “differences in [their domestic] legal status may have
little practical impact”.350 By achieving equivalent levels of environmental integrity, carbon
credits become truly fungible and exchangeable among linked jurisdictions. This strengthens the
public’s faith and confidence that cap-and-trade schemes are powerful policy tools for climate
change mitigation.351
F. Conclusion
This chapter examined the underlying concepts of linking cap-and-trade schemes as a
way to fully leverage their benefits. This chapter examined the different types of linking
arrangements and considered the various economic, environmental, political and administrative
and political benefits that arise from linking cap-and-trade schemes. It also discussed why
linking requires traded carbon credits to have equivalent levels of environmental integrity.
It concluded that for governments to fully leverage the benefits that linked cap-andtrade schemes bring, they must ensure that the environmental integrity of traded carbon credits
347
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are equivalent. Ensuring their equivalent levels of environmental integrity is crucial to achieving
the environmental protection goal of linked cap-and-trade schemes.
In this regard, the next chapter takes a closer look at the legal nature of carbon credits,
including how they are in fact heterogeneous with varying levels of environmental integrity.
Consequently, it is important to explore how traded carbon credits can be infused with equivalent
levels of environmental integrity so that they can be traded in linked cap-and-trade schemes.
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V. ENVIRONMENTAL INTEGRITY OF CARBON CREDITS
A. Introduction
This chapter explores the concept of environmental integrity of carbon credits. It
explains how the presumption of equivalence of their environmental integrity came into being
and argues why such presumption is flawed. For purposes of this thesis, the environmental
integrity of heterogeneous carbon credits will refer to their carbon mitigation values.3 52

A

carbon credit’s carbon mitigation value refers to the value ascribed to a jurisdiction’s mitigation
efforts in reducing its GHG emissions relative to other jurisdictions.3 53 This chapter discusses
the carbon mitigation value concept and sets out the contributing factors that inform a carbon
credit’s carbon mitigation value.
To enable cap-and-trade schemes to link to each other, heterogeneous carbon credits
being traded must have equivalent carbon mitigation values in order to be fungible and readily
exchangeable. 354 If carbon credits are presumed environmentally equivalent, but actually
possess different carbon mitigation values, then trading them will defeat the environmental
protection goal of cap-and-trade schemes.355 This is because their disparate carbon mitigation
values will produce uncertainty over the environmental quality of GHG emissions reductions
undertaken by linked jurisdictions.356

Likewise, carbon credits that have different carbon

mitigation values are non-fungible. Their lack of fungibility will be a barrier to linking cap-andtrade schemes.
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This chapter starts with a discussion of the UNFCCC’s global warming potential metric
for GHGs on which the CO2e metric is based. The pervasive use of this metric creates the
presumption of equivalence in the environmental integrity of carbon credits. This presumption
of equivalence simplifies trade among regulated polluters who assume that tradable carbon
credits are valid for compliance, regardless of which jurisdiction actually issued them. The
standard C02e metric for GHG emissions has enabled the commodity-like trading of carbon
credits in linked cap-and-trade schemes.

As will be explored in Chapter VI, the Kyoto

Protocol’s IET mechanism and EU ETS serve as illustrative cases in which carbon credits are
traded like commodities using the standard CO2e metric, which has created the presumption of
their equivalence in environmental integrity in the first place.357
However, this presumption is flawed because carbon credits are, by their very nature,
heterogeneous and disparate. Because of there sui generis nature, not all carbon credits have the
same levels of environmental integrity with one another. They have varying levels of carbon
mitigation values despite using the standard CO2e metric of exchange. One reason for their
heterogeneous nature are the Kyoto Protocol’s and EU ETS’s conspicuous silence as to the legal
nature of AAUs and EUAs respectively.358 Because of their silence, governments went ahead to
create their own carbon credits. This resulted in a plethora of heterogeneous carbon credits with
varying levels of carbon mitigation values.3 59
Moreover, Article 6 of the Paris Agreement establishes an international carbon market
mechanism to allow countries to voluntarily pursue cap-and-trade schemes and other marketbased approaches for their GHG emissions reduction efforts in accordance with their own
357
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national climate ambitions.360 The flexibility provided to countries in Article 6 allows them to
create heterogeneous carbon credits accordingly.
As a result, trading heterogeneous carbon credits like commodities based on the
presumption that they possess the same carbon mitigation values is inappropriate because they
do not by default have equivalent levels of environmental integrity. 361 Trading them like
homogenous commodities defeats the environmental protection goal of cap-and-trade schemes.
This is because their different carbon mitigation values produce ambiguity over the actual quality
of GHG emission reductions among linked jurisdictions.362
B. UNFCCC’s Global Warming Potential
Carbon credits use the carbon dioxide equivalent or CO2e metric as a unit of trade that
emerged from the UNFCCC’s concept of global warming potential (GWP). In the 1980s, the
IPCC’s First Assessment Report introduced the GWP concept to compare the global warming
effects of carbon dioxide, the most prevalent anthropogenic GHG, as against other anthropogenic
GHGs covered by the UNFCCC.363

The other GHGs include methane (CH4), nitrous oxide

(N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphurhexafluoride (SF6).364
The GWP of a particular GHG refers to its heat-trapping potential in the atmosphere.365
According to the IPCC, the GWP concept is an emissions metric that provides a useful
framework for regulated polluters with the flexibility to determine which among the varied
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climate mitigation strategies they will undertake.366 The IPCC explains that GWP is “[a]n
index... which allows the climate effects of the emissions of greenhouse gases to be compared.
The GWP depends on the position and strength of the absorption bands of the gas, its lifetime in
the atmosphere, its molecular weight and the time period over which the climate effects are of
concern”.367
Consequently, the GWP of a CO2e became the “metric of choice” for comparing the
various impacts of GHGs on climate change and enabled the Kyoto Protocol to cover both
carbon and other anthropogenic GHG emissions.3 68 The IPCC mandated that such metric be
used for converting other GHGs into their equivalents in C02 and that such metric conversion be
used for the duration of the Kyoto Protocol.369
C. Presumption of Equivalence in Environmental Integrity
This CO2e metric is a fundamental feature of cap-and-trade schemes because it lends
itself to the presumption that carbon credits have equivalent levels of environmental integrity.
Because of this presumption, carbon credits are freely traded in carbon markets like homogenous,
generic commodities.370 The presumption of equivalent levels of environmental integrity is
founded on the assertion that all carbon credits have equivalent carbon mitigation values so that
trading involves “environmental apples for apples”.371 What gives carbon credits this attribute
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of equivalence in their environmental integrity is the CO2e metric of exchange emanating from
the IPCC’s GWP concept.
In using the CO2e metric for purposes of the Kyoto Protocol, the IPCC sought to
advance “the strong regulatory push for equivalence and the durability of particular conventions
of equivalence”. 372 Thereafter, the presumption of equivalence in environmental integrity
emerged from the Kyoto Protocol’s flexible mechanisms so that “a ‘ton is a ton is a ton’
regardless of whether it comes from a reforestation project in Tanzania, an industrial gas
destruction project in China, or reductions at a coal-fired utility in Germany”.373 Indeed, the
CO2e metric facilitates the consolidation of qualities of a particular GHG into a single number,
“independent of the social, economic and environmental context” in which it is created.374
The presumption of equivalent levels of environmental integrity among carbon credits
ensures that cost-efficiency is achieved because regulated polluters can assume that carbon
credits are equivalent, without requiring any further information on how or when they were
created. Thus, carbon credits are seamlessly traded like fungible, generic commodities when
they are exchanged in carbon markets.375 This presumption underlies the confidence that the
public has in carbon markets.376

Confirming such presumption, however, is crucial for the

linking of cap-and-trade schemes because carbon credits in the linked jurisdictions must have
equivalent carbon mitigation values. If they do not, then trading them will be akin to trading
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“environmental apples for oranges”, and their lack of equivalence on environmental impacts will
defeat a cap-and-trade scheme’s environmental protection goal.377
In the “making of environmental law”, equivalence has become a very powerful legal
concept that reduces heterogeneous environmental goods into standardized, uniformed, fungible
units and makes them ripe for environmental regulation.378 Establishing equivalencies among
GHG emissions is necessary so that monetary values can be attached to them before they can be
traded in carbon markets.379 Equivalence is achieved through the act of commensuration, a
process by which two very disparate objects are related to each other using a shared feature,
which in the case of GHG emissions, is a metric ton of CO2e.380 In effect, commensuration
transforms the qualitative features of carbon emissions into quantities of tons of C02e. 381
Particularly, commensuration “turns qualities into quantities, heterogeneous goods into
homogenous ones, messy complexity into straightforward hierarchy. A key mechanism in the
structure of markets, it helps change intangible things, like pollution into commodities”.382
Commensuration of GHG emissions reduces the transaction costs of trade. Reduced
transaction costs are achieved by using internationally agreed standards for measuring
environmental qualities and quantities to achieve the required equivalencies. 383 Thus,
commensuration simplifies the information exchanged to facilitate the fluid exchange of carbon
credits from different jurisdictions. The carbon metric buries the qualitative features of GHG
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emissions so that regulated polluters are motivated to simply focus on numbers like GHG
emission volumes and carbon prices.3 84 Thus, commensuration eventually “helps change air
pollution from a social problem to a technical problem”.385
Using the C02e metric has been conveniently used for quickly communicating the
presumptive equivalence in environmental integrity of carbon credits to make them fungible for
trade. However, use of the C02e metric as a proxy for climate change impacts of GHG emissions
needs to be carefully evaluated. As proposed by Salzman & Ruhl:
Unfortunately, environmental law lacks a common unit of exchange. We tend
to think of environmental protection simply in terms of reducing physical
impacts on the environment - less pollution and less development means more
protection. Most observers, though, (and most of our laws) value
environmental protection through the anthropocentric view - that is, how those
reduced impacts directly relate to human quality of life, whether that be
reduced health risks, clearing the haze in the Grand Canyon, or conserving
biodiversity. From this vantage, the ideal currency would likely be a measure
of social value. In the context of trades among greenhouse gases, the ideal unit
would be marginal cost to society from the emission's contribution to climate
change. However, such measures of utility cannot be calculated with any
certainty so we rely on a proxy - in this case the emission's global warming
potential. Indeed, environmental law relies almost entirely on proxy
measures…. It is vital, then, that we get the proxy right, for it determines the
[metric] for both the medium of trading and the goal of environmental
protection.386
D. Limitations of C02e Metric
Interestingly, the IPCC expressed some reservations regarding the GWP’s ability to do
proper commensuration in order to actually produce gases with equivalent climate mitigation
impacts. The IPCC cautiously states that:
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In considering the policy options for dealing with greenhouse gases, it is
necessary to have a simple means of describing the relative abilities of
emissions of each greenhouse gas to affect radiative forcing and hence
climate . . . It must be stressed that there is no universally accepted
methodology for combining all the relevant factors into a single global
warming potential for greenhouse gas emissions. In fact there may be no single
approach which will represent all the needs of policymakers.387
While the IPCC created the GWP concept to make various anthropogenic GHG
emissions environmentally equivalent to one another, it admitted that creating this equivalence
among GHGs was far from perfect. Nevertheless, the GWP concept was considered an essential
framework for varied climate mitigation options including cap-and-trade schemes that trade
carbon and non-carbon GHG emissions.
The CO2e metric itself has been criticized on three points. First, selection of the time
period for measuring climatic outcomes of various GHGs has no basis in science. One author
points out that “whether GWPs really give the best estimates of the climatic effects of different
gases…has been challenged: for example, the choice of a 100-year time period is in a sense
arbitrary, and very different GWPs can be generated if, for example, 25, 50 or 500 years is
used”.388 Second, the metric was not based on a GHG’s effect on temperature. It was observed
that “despite its name, the global warming potential does not purport to represent the impact of
gas emissions on temperature”.389 Third, the metric fails to appreciate the detrimental impacts
that GHGs have on the atmosphere. Thus, more harmful GHGs are put on the same level as less
harmful ones, which renders achieving definite environmental goals as illusory.390
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In their seminal article entitled “Currencies and the Commodification of Environmental
Law”, Salzman & Ruhl criticize the crude, superficial CO2e metric that makes carbon credits
tradable. Particularly, the metric fails to capture their varying environmental qualities that
produce diversified environmental impacts. In this regard, an evaluation of the sufficiency of the
C02e metric, also referred to as “currency adequacy”, needs to be undertaken. 391

They

emphasize that:
To achieve the optimal outcome from [environmental trading markets], we
need to understand and account much better for the qualities being traded. To
do so requires careful consideration of the measure of exchange - the currency since in the final analysis the currency forms the very basis of the transaction.
The trading currency superficially makes the commodities fungible,
determining what is being traded and, therefore, protected. Many of the
currencies employed by [environmental trading markets] present trades of …a
ton of emissions here for a ton there, as a basic exchange of apples for apples.
In reality, though, this is a misleading description. More times than one might
think, we are trading Macintoshes for Granny Smiths, apples for oranges, and,
in some cases, apples for Buicks. Put simply, we can end up trading the wrong
things.392
Another author opines that the CO2e metric has been sorely inadequate to capture the
diverse environmental qualities of GHG emissions in cap-and-trade schemes. Until this metric is
fixed, a sophisticated regime of environmental law will not develop. Rose declares that:
Cap-and trade regimes were one of the chief theoretical advances in attempting
to deal with the demands for flexibility and quality considerations, but cap-andtrade regimes have turned out to have much more limited practical reach than
some had hoped. One reason is that cap-and-trade programs have pulled the
veil away from a set of unsolved measurement problems…. If we cannot solve
these measurement problems, we are not going to make much further progress
along the road to a more mature environmental law, one that returns the focus
to environmental quality.393
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E. Carbon Credits as Sui Generis Assets
The CO2e metric is inadequate because it fails to capture the nature of carbon credits as
“instruments ‘sui generis’… requiring the nature and ownership to be newly determined by
domestic law.”394 According to Black’s Law Dictionary, the term “sui generis” means “of its
own kind or class, unique or peculiar”.395 This definition highlights that carbon credits carry a
unique bundle of legal rights incapable of being shoehorned into existing legal frameworks. In
one sense, they are sui generis because they simultaneously exhibit the features of a currency,
commodity or other financial instrument.396 In another sense, they are sui generis because they
possess the hybrid attributes of a “regulatory right”, which combine both private and public
rights.397 The private right aspect enables a party to hold, use and transfer such pollution rights
that are enforceable against third parties. On the other hand, the public right aspect recognizes
government’s control over carbon credits with its right to limit or terminate their use as against
parties holding them.398
The EU Commission recognizes that because of their complex sui generis nature,
carbon credits have been subject to the overlapping and sometimes conflicting jurisdictions of
financial and energy markets regulatory frameworks.399 Moreover, carbon trading has become
so complex because “[c]ontemporary financialised climate policy has permitted new, complex,
and often opaque trades and contracts to emerge”.400 One author comments that a cap-and-trade
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scheme has unwittingly distanced itself from its environmental goals, which in turn have been
weakened by the financial industry.401
There is a uniquely inherent tension in carbon trading between a government’s control
of the scarce supply of carbon credits to achieve its environmental objectives and its incentive
for industry to actively participate in the carbon market.402 This tension partially underlies the
reason why the Kyoto Protocol and the EU ETS appear to have remained silent on the legal
nature of carbon credits.403 After the Kyoto Protocol and the EU ETS set the GHG reduction
goals of participating countries, they stepped back and allowed those countries to freely
determine the particular design of their cap-and-trade schemes, which created their varying
carbon credits.404
F. Environmentally Integrity & Carbon Mitigation Value
While the environmental integrity of carbon credits is indispensable to achieving the
environmental goal of cap-and-trade schemes, the term “environmental integrity” has not been
universally defined.405 There are varying perspectives of what it actually means or how it can be
achieved.406 For purposes of this thesis, the environmental integrity of heterogeneous carbon
credits will refer to their carbon mitigation values.407 A carbon credit’s carbon mitigation value
refers to the relative value ascribed to a jurisdiction’s mitigation efforts at reducing its GHG
emissions as compared to other jurisdictions in respect of their shared mitigation purpose.4 08

401

Anthony Hobley, “Creating a Global Carbon Market” in Watchman, supra note 74, 127 at 141.
Harrison, supra note 33 at 1934-1944.
403
Wemaere, Streck & Chagas, supra note 48 at 57-58.
404
Ibid.
405
Andrei Marcu & Monica Alessi, The Environmental Integrity of Linked Carbon Markets (Brussels, Belgium:
Centre for European Policy Studies, 2012) at 2.
406
Prag, Briner & Hood, supra note 296 at 20.
407
Macinante, supra note 13 at 8.
408
Ibid.
402

78

1. Concept of carbon mitigation value
Article 2 of the UNFCCC articulates that the Convention’s “ultimate objective … is to
achieve, in accordance with the relevant provisions of the Convention, stabilization of
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system”.409 In the Paris Agreement, the goal is to
stabilize GHG emissions by “[h]olding the increase in the global average temperature to well
below 2oC above pre-industrial levels and to pursue efforts to limit the temperature increase to
1.5oC above pre-industrial levels”.410 One way to achieve the UNFCCC’s objective and the
Paris Agreement’s GHG reduction goals is by pursuing activities aimed at climate change
mitigation. The UNFCCC defines mitigation as “any human (anthropogenic) intervention that
can either reduce the sources of greenhouse gas (GHG) emissions (abatement) or enhance their
sinks (sequestration)”.411
Because the principle of common but differentiated responsibilities and the principle of
national sovereignty are intended to be read into the member countries’ UNFCCC commitments
and NDCs pursuant to the Paris Agreement, the level and type of mitigation efforts that countries
exert will inevitably vary from each other. 412

Thus, it becomes reasonable to extend the

application of the climate mitigation value concept from a jurisdiction’s climate mitigation
efforts to the evaluation of the environmental integrity of its carbon credits. This is because all
carbon credits share a universal characteristic of representing a jurisdiction’s GHG mitigation
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efforts.4 13 In this regard, Macinante explains that this universal characteristic reveals a shared
GHG mitigation purpose, which in turn “provides the means to evaluate the differences between
them and, thereby, to arrive at a relative measure of their effectiveness in achieving that
purpose”.414 Thus, Macinante offers to define carbon mitigation value as “a relative measure, as
between jurisdictions, of the effectiveness of their emission reduction programs in ‘mitigating’,
which takes account of their respective jurisdictional ‘circumstances’”.415
Commenting in the context of the UNFCCC’s global climate target of 2oC, Marcu
views carbon mitigation value as an “assess[ment] of a jurisdiction’s relative climate mitigation
contribution and whether its climate mitigation targets are perceived as a sufficient contribution
to the global effort to limit global warming”.416 In the author’s opinion, this approach will likely
motivate jurisdictions to increase their climate mitigation efforts accordingly.417
Interestingly, the World Bank’s Networking Carbon Markets initiative confirms that, in
assessing the environmental integrity of carbon credits, the different ways in which countries
undertake mitigation efforts will be wholly considered, taking into account “the different
respective circumstances in which climate mitigation efforts are made, rather than excluding
some countries due to domestic choices or inability to meet potentially unattainable
standards”.418 Consequently, the carbon mitigation value of carbon credits functions as “a
relative value that helps in facilitating the fungibility of units between heterogeneous carbon
markets, where it is difficult to compare the mitigation value of different units”.419
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It is crucial to compare climate mitigation efforts among jurisdictions because such
comparability promotes a sense of fairness and equity that strengthen global efforts to address
climate change.420 Aldy articulates that comparable mitigation efforts will reduce the temptation
of a jurisdiction to “free ride” on the mitigation efforts of another jurisdiction. He explains:
Much of the game theory literature on international environmental agreements
highlights the need for institutions to support broad and typically comparable
emission mitigation efforts by countries in order to avoid the free-riding that
can trigger the unraveling of a global agreement. Like actions and effort among
like countries would likely be consistent with most notions of equity and
contribute to a “fair” deal. Implementing mitigation programs that reflect
comparable effort are more likely to deliver cost-effective and potentially
efficient abatement.421
Consequently, carbon credits with high levels of environmental integrity are those with
high carbon mitigation values resulting from strong climate mitigation efforts of the issuing
jurisdiction, given its particular national circumstances. Assessment of environmental integrity is
made by comparing climate mitigation efforts among different jurisdictions accordingly.
2. Factors affecting carbon mitigation value
Three main factors contribute to the environmental integrity of carbon credits in respect
of their carbon mitigation values: first, a jurisdiction’s climate change ambition for deep GHG
reduction targets; second, key design elements of a jurisdiction’s cap-and-trade scheme in terms
of its methodologies and rules that reflect those GHG reduction targets; and lastly, a
jurisdiction’s institutions and MRV processes to ensure compliance with such methodologies and
rules.422 Jurisdictions around the world should agree to universally adopt international standards
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and rules in their cap-and-trade schemes with these factors in mind. Doing so will facilitate the
linking of cap-and-trade schemes. It will also engender deep-seated public confidence in the
environmental integrity of carbon credits.423
a. Level of climate change ambitions
On a public policy level, the environmental integrity of carbon credits is influenced by
the perception of the “overall ambition of national mitigation targets and goals” of a particular
jurisdiction.424 This level of ambition may be assessed by evaluating what mitigation efforts a
jurisdiction announced it will be doing against what the jurisdiction’s actual mitigation efforts
are.425 Thus, if a government has high climate ambitions, it will likely translate into more
stringent GHG emissions reduction goals. This in turn will produce stringent and robust capand-trade design elements that will create carbon credits with high carbon mitigation values.426
b. How cap-and-trade schemes are designed
On a more technical level, environmental integrity of carbon credits depends on how a
cap-and-trade scheme is designed.427 Design of a cap-and-trade scheme refers to its protocols,
methodologies and regulations that create carbon credits.428 The scheme’s design is influenced
by the climate change policy and other economic and social priorities of a country.429 As
discussed in Chapter III, several fundamental elements inform the legal framework of a
jurisdiction’s cap-and-trade scheme: overall size of the emissions cap, scope of coverage of
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regulated polluters and GHG emissions, and allocation of pollution permits or carbon credits to
regulated polluters.430
As Brohe keenly notes, no two cap-and-trade schemes are exactly identical. He
elaborates that:
they can differ in the stringency of their caps. Some use carbon intensity targets,
others absolute emission targets. Allocation methods can differ, with many
schemes distributing permits via ‘free allocation’ while others auction up to
100 per cent. Each system may also use different methodologies in the
accounting of greenhouse gases. The oft-quoted saying ‘a ton is a ton is a ton’
(of CO2 emissions reductions) – regardless of its source – is not always
true…The reliability of carbon accounting may also differ across countries,
firms and different mitigation technologies. Critically, unless carefully quality
assured and verified, these different accounting rules mean that the
fundamental property rights in each system may also be different.431
i) Overall level of emissions cap
Stringency of the emissions cap is a very important design element that influences the
environmental integrity of carbon credits.432 If the emissions cap is set higher than regular
business-as-usual emissions for that jurisdiction, then surplus carbon credits will float around the
market. A high emissions cap may be perceived as weakening the environmental integrity of
carbon credits.433 This will consequently weaken the carbon price, which will then weaken the
industry’s motivation to pursue low-carbon technologies. 434 It may also be perceived as
“weakening the environmental integrity of the trading system…”.435 For example, in the EU
ETS, the European Commission tightened the emissions cap of 6.5% compared to 2005 in Phase
430
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two to 14% compared to 2005 in Phase three by decreasing the cap by 1.74% annually.436 This
evidences the European Union’s seriousness in raising its climate ambitions in fighting climate
change.
ii) Scope of coverage
The more regulated sectors and types of GHG emissions that are covered by the
emissions cap, the greater the number of participants in the cap-and-trade scheme resulting in
more carbon mitigation efforts on an economy-wide scale. This may be considered as
strengthening the environmental integrity of carbon credits and the jurisdiction’s entire cap-andtrade scheme. This is because such scope of coverage reveals the jurisdiction’s greater carbon
mitigation efforts. As an illustration, the European Commission extended the scope of coverage
of the EU ETS in Phase three to include other industrial sectors and GHG emissions, which were
previously not included in Phase two of the scheme.437 This likewise illustrates the European
Commission’s determined GHG mitigation efforts to seriously combat climate change.
iii) Allocation of carbon credits
While grandfathering or the free allocation of carbon credits by government to regulated
polluters makes cap-and-trade schemes more politically acceptable, government must ensure that
it does not abuse its discretion in allocating free carbon credits. For example, this unfettered
government discretion may lead to freely giving more carbon credits than a regulated polluter’s
historical GHG emissions leading to windfall profits.438 If government abuses its discretion, this
may result in detrimentally affecting the transparency and public confidence in carbon
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markets.439 This may in turn lead to the weakening of the environmental integrity of carbon
credits.
For example, in Phase two of the EU ETS, the European Commission freely allocated
80% of carbon credits to the manufacturing sector.440 However, in Phase three, it will decrease
its free allocation to 30% in 2020 so that 70% of its carbon credits will be auctioned.441 This
showcases the European Commission’s weighty efforts to increased transparency and public
confidence in the EU ETS that results in strengthening the environmental integrity of its carbon
credits.442
c. How cap-and-trade schemes are implemented
Implementation and enforcement of the cap-and-trade scheme refers to the institutions
and processes that roll out the scheme’s protocols, methodologies and regulations to ensure
compliance.443 These include the use of robust MRV standards and imposition of penalties for
non-compliance.444 To safeguard the environmental integrity of carbon credits, MRV protocols
should be robust, transparent and of equivalent stringency across linked cap-and-trade
schemes.445
The environmental integrity of carbon credits can be achieved through a combination of
strong laws and regulations regarding cap-and-trade schemes, robust MRV protocols for tracking
carbon, and aggressive national GHG reduction goals as set out in a country’s NDC. As one
author acknowledges, “common, internationally-agreed rules for emissions accounting and
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design of market mechanisms are needed to ensure environmental integrity of GHG units”.446
MRV protocols must be enforced in a credible, trustworthy and reliable manner so that one
metric ton of C02e in one country corresponds to one metric ton of CO2e in another country.447
Poor implementation and enforcement of MRV protocols will lead to carbon credits
with low environmental integrity because excess GHGs are released into the atmosphere without
being accounted for. Poor implementation will eventually lead to lower carbon prices and a weak
incentive for regulated polluters to reduce GHG emissions and invest in low-carbon
technologies.448 Marcu emphasizes the importance of public confidence in the MRV system in
place when heterogeneous carbon credits are traded:
In creating an international carbon market from units emanating from
heterogeneous systems, one important element of risk or uncertainty is
associated with the confidence in the Monitoring Reporting and Verification
(MRV) protocol for each system.449
As will be illustrated in the next section, pursuant to the Kyoto Protocol and the EU
ETS, different countries employed these factors that influenced the carbon mitigation values of
their carbon credits resulting in a wide variety of heterogeneous carbon credits.
G. Silence of Kyoto Protocol
The Kyoto Protocol fortified the commitments of Annex B countries by setting binding
GHG reduction obligations that they had to meet during the first commitment period from 2008
to 2012.450 As discussed in Chapter III, the GHG reduction commitment of each Annex B
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country is considered an “Assigned Amount”, which is divided into AAUs, each unit
representing the right to emit one metric ton of CO2e.451
Interestingly, the Kyoto Protocol is conspicuously silent as to the legal nature of AAUs,
other than stating that one AAU represents one ton of CO2e that may be used to comply with
GHG reduction obligations or used for trade through the IET. In fact, the Kyoto Protocol “has
not created or bestowed any right, title or entitlement to emissions of any kind on Parties”.452
While an AAU is “an identifiable interest under international law”, the Kyoto Protocol has
remained silent as to its specific legal nature.453
Moreover, while the Kyoto Protocol refers to the creation and transfer of AAUs, it does
not incorporate a property interest in such carbon units.454 The Kyoto Protocol only provides the
AAUs with specific functions. It has left to the discretion of Annex B countries the determination
of the legal nature of AAUs according to their specific domestic cap-and-trade schemes.455 Thus,
AAUs have become peculiar creatures that were clothed with varying legal attributes and
qualities of environmental integrity, reflecting the particular cap-and-trade design elements of the
jurisdictions that created them.456 These different legal attributes are concrete outcomes of the
principle of national sovereignty in action.457
As discussed in Chapter III, the UNFCCC’s principle of national sovereignty
recognizes that each country has sovereign rights to determine its domestic climate policies
consistent with its own path towards sustainable development. It provides that domestic climate
451
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policies “should be integrated with national development programmes, taking into account that
economic development is essential for adopting measures to address climate change”.458 Thus,
Annex B countries determine what national measures they need to take in meeting their
obligations, in accordance with their own economic, environmental and social policies.459 By
establishing the IET as one of its flexible market-based mechanisms, the Kyoto Protocol enables
them to issue AAUs equivalent to their respective Assigned Amounts, which could then be
exchanged through cap-and-trade schemes to achieve their GHG reduction goals.460 Through
the Kyoto Protocol, developed countries flexibly designed their own cap-and-trade schemes as
they deemed aligned with their national interests.
Each Annex B country has the power and authority to determine how best to design its
cap-and-trade scheme in accordance with its unique economic, environmental, social and
political circumstances. Thus, if and when an Annex B country chooses to design and launch its
own cap-and-trade scheme, it will likely issue carbon credits that are markedly different from the
carbon credits of other Annex B Parties with disparate national circumstances.461 As discussed
below, when some Annex B countries launched their own cap-and-trade schemes pursuant to the
Kyoto Protocol, this phenomenon resulted in a set of heterogeneous carbon credits. Their
heterogeneity arose because Annex B countries did not use a universal standard to reliably
measure the environmental integrity of their carbon credits. Consequently, there was no way to
ensure that Annex B countries created carbon credits that were environmentally equivalent to
each other.
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While carbon credits are measured in metric tons of C02e, that is where their similarity
apparently ends.462 As one author laments, “[a] key challenge for the use of market mechanisms
internationally will be how to co-ordinate this diversity of mechanisms to ensure that …
environmental integrity is assured”.463
H. Silence of EU ETS
EUAs are carbon credits that are traded within the EU ETS.464 Article 3(a) of the 2003
Directive defines an EUA as “an allowance to emit one ton of carbon dioxide equivalent during a
specified period, which shall be valid only for the purposes of meeting the requirements of this
Directive and shall be transferable in accordance with the provisions of this Directive”.465 While
the EU ETS Directive provides EUAs with a broad definition, their precise legal nature is still
autonomously determined by the Member States.466 The EU ETS merely provides what an EUA
generally represents rather than what its legal status is under the law.467
The principle of subsidiarity holds that Member States have the primary jurisdiction to
decide specific EU matters at the domestic level because they are more sensitive to the needs of
their citizenry.468 Pursuant to this principle, Member States have independently implemented
their own cap-and-trade schemes that would benefit their distinct economic, environment and
social policy objectives while still achieving the overall objectives of the EU ETS. Consequently,
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a plethora of various carbon credits emerged with disparate legal features and levels of
environmental integrity.469
Member States had contrasting views on the legal status of EUAs because they had
“fundamental differences in the understanding of the social contract mandating regulation of
common pool resources”.470 They had their own unique ideas regarding what their citizens’
rights and obligations should be pursuant to their climate change policies that would govern the
environmental commons.471 In this regard, the sui generis nature of EUAs coupled with the
principle of subsidiarity have produced a myriad of legal characterizations for carbon credits.
For example, it was noted that the EUA “does not fit easily in any legal system of the EU
Members. It can be deemed as a right ‘sui generis’ in many jurisdictions, carrying the following
features: (i) transferable permit; (ii) an administrative public right; (iii) an intangible good or a
commodity; and (iv) a security or a financial instrument.472 Another view is that a carbon credit
is “a property right, a good, a service, a tax, a government permit, a commodity, a currency, or a
security.473 Still another view is that trading carbon credits was deemed “identical to that for
trading currencies, stocks commodities, or any other form of financial instrument”.474
This ambiguity on the EUA’s legal status was lamented by European Environment
Agency when it emphasized that: “[N]o agreed international guidance exists on the treatment of
allowances… Allowances are regarded as intangible or financial assets in twelve Member States.
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In four countries, allowances are treated as commodities or stock”.475 Echoing the dizzying
confusion that has arisen from such ambiguity, it was noted that:
[A]mong the EU member states, emissions allowances have been variously
described or defined with different degrees of clarity and legal authority.
Descriptions and definitions of EU emissions allowances include: a
‘commodity’ (Austria, Germany, Italy, Portugal, Spain); an intangible property
right or asset (Finland, France, Netherlands); a financial instrument (Estonia,
Netherlands, Sweden); transferable 'right' (Germany); a transferable pecuniary
right (Hungary); a transferable ‘right’ or ‘authorisation’ to emit (Belgium;
Czech Republic; Denmark; Ireland, Luxembourg); and an asset (Cyprus).476
Indeed, many jurisdictions did not design their cap-and-trade schemes with the specific
intention of linking with other cap-and-trade schemes. 477 They were inwardly focused in
designing their schemes pursuant to their own domestic policy objectives and political
circumstances.478
I. Effect of Silence: Carbon Credits with Disparate Environmental Integrity
A wide variety of cap-and-trade schemes are being created by jurisdictions at the
subnational, national and regional levels, whether within the UNFCCC framework or outside of
it. As a result, a wide variety of carbon credits have been created by different jurisdictions based
on differing protocols, standards and governance processes.479 Consequently, heterogeneous
carbon credits with varying environmental qualities have emerged, which make them not
environmentally equivalent with one another and thus not readily fungible.480
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Some authors believe that the Kyoto Protocol and the EU ETS should not have evaded
addressing the legal status of carbon credits.481 Their silence spawned a wide array of various
legal characters of carbon credits, which revealed a “lack of a central harmonization of the legal
status of allowances … result[ing] in an array of different legal classifications by individual
member states”.482 Such disparate legal characterizations were “far from uniform, resulting in
greater market uncertainty and arguably compromising the environmental benefits of the EU
ETS as an instrument of climate policy”.483
In exercising its national sovereignty, a country legally defines carbon credits according
to its unique political, economic and environmental policy circumstances.484 The nature of
carbon credits hinges on how the government legally created through key design elements of its
cap-and-trade scheme.485 With various countries creating carbon credits in their own distinct
ways, an eclectic set of heterogeneous carbon credits has emerged with varying levels of
environmental integrity. In this regard, three unintended consequences flow from the silence of
the Kyoto Protocol and the EU ETS in addressing the legal nature of carbon credits.
1. Lack of fungibility of carbon credits
Fungibility signifies that “a thing is mutually interchangeable with another thing that is,
for all intents and purposes, identical to it”.486 Carbon credits from different jurisdictions are
inherently heterogeneous and therefore not fungible because the jurisdictions that created them
had varied climate mitigation efforts as they designed their own cap-and-trade schemes.
Consequently, these heterogeneous carbon credits “will not be interchangeable with, or able to
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be substituted for, each other, per se: that is, they are not ‘fungible’, in the full meaning of the
word”.487 This is because they have varying carbon mitigation values which make them nonfungible. This lack of fungibility becomes a barrier to readily trading them in linked cap-andtrade schemes.488
2. Uneven playing field among jurisdictions
A wide array of carbon credits has created an uneven playing field among the various
jurisdictions with cap-and-trade schemes. For example, regulated polluters have sought out
carbon credits from a specific jurisdiction that was more tax-friendly to carbon trading, resulting
in regulatory arbitrage. 489 Regulatory arbitrage is defined as “those financial transactions
designed specifically to reduce costs or capture profit opportunities created by differential
regulations or laws”.490 It occurs when regulated polluters take advantage of country A’s less
stringent cap-and-trade regulatory system which has, for example, weak MRV protocols that
result in cheaper carbon credits as compared to country B’s more stringent system. To reduce
their compliance costs, regulated polluters purchase country A’s cheap carbon credits instead of
country B’s more costly carbon credits.
Having an uneven playing field for carbon trading produces unintended negative
consequences to the overall integrity of the carbon market. As one report notes:
If the stringency of the targets is not comparable or enforcement and
monitoring capacity and scrutiny vary, different prices will develop in different
parts of the market for the same product – a carbon allowance. Traders will
then be able to use these regulatory differences to generate profit by buying
where the permits are cheap and selling for a profit but below the price level in
the linked carbon market where regulation and scrutiny are more stringent. The
487
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result would be a market scheme dominated by the lowest common
denominator.491
The EU Commission recognized these negative consequences have undermined the
integrity of the EU ETS, particularly during Phase one and Phase two of the EU ETS, when
EUAs had no universal legal status around the region.492

For Phase three, it decided to

harmonize the legal status of various EUAs to ensure the environmental integrity of the EUAs as
the EU ETS planned to link with other cap-and-trade schemes around the world.493
3. Lack of regulatory certainty
The patchwork of emerging carbon policy and regulations vexed regulated polluters that
wanted regulatory certainty in the growing cap-and-trade sector.494 They found it problematic
that the legal status of carbon credits was nebulous. They were unsure if the carbon credits
should be legally treated as a good, service, security, financial instrument or some other type of
asset.495 This made regulated polluters very cautious in their carbon trading activities due to the
high risk of regulatory uncertainty that impeded their increased market participation in a capand-trade scheme.496 Regulatory uncertainty also eroded the public’s trust and confidence in the
integrity of a cap-and-trade scheme as a regulatory climate mitigation tool.497 It also affected the
public’s support for such scheme as a fair and transparent market-based approach to addressing
climate change.498 It likewise weakened the political buy-in and public confidence of various
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stakeholders in the role that a cap-and-trade scheme plays as a robust climate mitigation policy
tool.499
Nevertheless, despite this regulatory uncertainty caused by the silence of the Kyoto
Protocol and the EU ETS, it is argued that their silence was reasonably justified. Their silence
gave countries the flexibility to design, create, limit or cancel their carbon credits as they deemed
necessary to fulfill their climate policy objectives.500 If the Kyoto Protocol and the EU ETS
granted definitive legal status and property rights over carbon credits and if governments
unilaterally cancelled them later, they could be held liable for taking private property without
just compensation to regulated polluters holding carbon credits.501 By remaining silent, the
Kyoto Protocol and the EU ETS by default allowed private industry to engage in carbon trading
through familiar commodity markets.502 The trading of carbon credits like commodities is dealt
with in the next chapter.
J. 2015 Paris Agreement
While the Paris Agreement does not expressly mention cap-and-trade schemes or
carbon markets,503 Article 6 thereof establishes an international carbon market mechanism to
allow both developed and developing countries to pursue cap-and-trade schemes and other
market-based approaches for their GHG emissions reduction efforts.
Article 6 provides in part:
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1. Parties recognize that some Parties choose to pursue voluntary cooperation
in the implementation of their nationally determined contributions to allow for
higher ambition in their mitigation and adaptation actions and to promote
sustainable development and environmental integrity.
2. Parties shall, where engaging on a voluntary basis in cooperative approaches
that involve the use of internationally transferred mitigation outcomes towards
nationally determined contributions, promote sustainable development and
ensure environmental integrity and transparency, including in governance, and
shall apply robust accounting to ensure, inter alia, the avoidance of double
counting, consistent with guidance adopted by the Conference of the Parties
serving as the meeting of the Parties to the Paris Agreement.
[…]
4. A mechanism to contribute to the mitigation of greenhouse gas emissions
and support sustainable development is hereby established under the authority
and guidance of the Conference of the Parties serving as the meeting of the
Parties to the Paris Agreement for use by Parties on a voluntary basis. It shall
be supervised by a body designated by the Conference of the Parties.504
The Article provides some noteworthy features. First, it acknowledges the “voluntary
cooperation” of countries when they implement their NDCs using “internationally transferred
mitigation outcomes” or ITMOs.505 ITMOs have been broadly interpreted as covering “any sort
of bilateral, regional or multilateral emissions credit trading schemes, linked networks of carbon
pricing mechanisms, transfers of technology, or possibly the provision of climate finance”.506
This broad interpretation of ITMOs encompasses linked cap-and-trade schemes.507

In this

regard, it is argued that ITMOs will also cover “a new class of carbon assets” such as carbon
credits. 508 These ITMOs will be subject to the negotiated agreement between countries as
governed by the UNFCCC.509
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It is interesting to note that the Paris Agreement is silent as to the legal nature of carbon
credits like the Kyoto Protocol and the EU ETS. Unlike the Kyoto Protocol and the EU ETS,
however, Article 6 of the Paris Agreement expressly acknowledges that countries can enter into
voluntary arrangements to implement their NDCs through ITMOs. This implies that they can
enter into bilateral or multilateral linking arrangements to trade heterogeneous carbon credits,
which are in essence transferable mitigation units.510
Second, it establishes a new infrastructure mechanism “to allow for higher ambition in
their mitigation and adaptation actions and to promote sustainable development and
environmental integrity.”511 The UNFCCC will provide the “authority and guidance” over this
new mechanism to ensure the smooth functioning of market-based climate initiatives, which
include ITMOs.512 Article 6 expressly states that an infrastructure mechanism will be established
to enable the effective operation of market-based climate initiatives, which will likely include the
exchange of heterogeneous carbon credits as a type of ITMO.513 In this regard, the two possible
international trading models for the exchange of heterogeneous carbon credits will be discussed
in Chapter VI.
Lastly, ITMOs will be subject to universally determined robust MRV standards and
requirements to ensure that transparency and accountability are achieved when countries
implement their NDCs.514 In this regard, Article 6 resolves the complexity that arises from the
factor that influences the disparate mitigation values of carbon credits, that is, the variable ways
510
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in which jurisdictions implement their cap-and-trade schemes.515 By mandating that all countries
employ universal MRV protocols, the transparency framework of the Paris Agreement will
ensure that countries will be “guided by the principles of environmental integrity, transparency,
accuracy, completeness, comparability and consistency, and avoidance of double counting”.516
For example, such MRV protocols will ensure that no double counting of the same GHG
emission reductions takes place.517 This means that if country A has achieved GHG reductions
and has transferred such reductions to country B through ITMOs, then country A cannot count
such GHG reductions to its overall national GHG reduction goal as articulated in its NDC
accordingly.518
Indeed, Article 6 provides the language that heralds the coming of “a new era of
international carbon trading”.519 Consequently, it sends an unequivocal message to governments
and private industry around that world that linking cap-and-trade schemes will evolve as one of
the major policy-based tools of pursuing global climate mitigation efforts.520
K. Determining Trading Model to Achieve Environmental Integrity
Pursuant to the Paris Agreement, many countries intend to fulfill their GHG mitigation
obligations under their NDCs by operating cap-and-trade schemes within their jurisdictions.
Because the Paris Agreement established NDCs as part of a bottom-up, decentralized governance
approach, countries will likely develop individual cap-and-trade schemes in accordance with
their own respective NDCs, resulting in the emergence of heterogeneous cap-and-trade schemes.
In this regard, carbon credits that such heterogeneous cap-and-trade schemes will be creating will
515
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have disparate legal characters and different legal rights attached to them. These carbon credits
will neither represent the same levels of environmental integrity nor possess equivalent carbon
mitigation values despite using the standard CO2e metric of exchange. Before cap-and-trade
schemes can link, governments must first take into account the heterogeneous nature of their
respective carbon credits so that they can evaluate and compare their carbon credits’ carbon
mitigation values.

The proper evaluation and comparison of carbon mitigation values of

heterogeneous carbon credits becomes even more crucial now that the Paris Agreement
establishes an international carbon market mechanism that allows both developed and
developing countries to pursue cap-and-trade for their GHG emission reduction efforts.521
As discussed earlier, the Paris Agreement mandates that all countries will use
universally determined robust MRV standards and requirements to ensure that transparency and
accountability are achieved when countries implement their NDCs, which includes ITMOs.522
Consequently, by legally mandating that all countries use these universal MRV protocols, the
Paris Agreement ensures that the proper evaluation and comparison of different carbon
mitigation values of carbon credits will be carefully and credibly undertaken.523
To build public confidence in the integrity, transparency and credibility of linked capand-trade schemes, governments must mutually agree on which international trading model will
ensure that only carbon credits with equivalent environmental integrity are traded. 524
Particularly, the international trading platform chosen “should reflect the economic substance of
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international emissions trading, while not compromising the environmental integrity of the
system. So far, it appears that this matter has not been addressed”.525
If the nature of which international trading platform is not determined soon, the Bank of
England warns that the emergence of a global carbon market to collectively mitigate global
climate change will remain elusive. 526 In this regard, it is incumbent on governments to
collectively determine how heterogeneous carbon credits should be traded in the international
arena. It is a matter that has become a major government priority, especially since the Paris
Agreement expressly acknowledges the possibility of linking cap-and-trade schemes of both
developed and developing countries as part of their GHG emission reduction efforts.527
L. Conclusion
This chapter explored the concept of environmental integrity of carbon credits. It
explained how the presumption of equivalence in the environmental integrity of carbon credits
came into being and argued why such presumption is flawed. For purposes of this thesis, the
environmental integrity of carbon credits refers to their carbon mitigation values, which reflects
the relative carbon mitigation efforts of jurisdictions in reducing their GHG emissions. This
chapter discussed the carbon mitigation value concept and outlined the contributing factors that
inform a carbon credit’s carbon mitigation value.
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To enable cap-and-trade schemes to link to each other, the heterogeneous carbon credits
being traded must have equivalent carbon mitigation values in order to be fungible and readily
exchangeable.528
This chapter started with a discussion of the UNFCCC’s GWP metric of GHGs that
brought forth the CO2e metric for carbon and non-carbon emissions. This CO2e metric in turn
created the presumption of equivalence in the environmental integrity of carbon credits. With
this CO2e metric, the presumption of equivalence pervades the commodity-like trading of carbon
credits in linked cap-and-trade schemes. However, this presumption of equivalence is flawed
because carbon credits are, by their very nature, heterogeneous and varied. This resulting
heterogeneity was a consequence of the silence of the Kyoto Protocol and the EU ETS. By
virtue of the NDCs mandated in the Paris Agreement, such heterogeneity among carbon credits
becomes inevitable. Consequently, heterogeneous carbon credits are not in fact equivalent
because of their sui generis nature. They are, by their very nature, unique, heterogeneous and
disparate. Consequently, carbon credits neither represent the same levels of environmental
integrity nor have equivalent mitigation values despite their use of the standard CO2e metric of
exchange.
This chapter concludes that because carbon credits have varying levels of environmental
integrity, the presumption of their environmental equivalence and consequent fungibility cannot
be upheld. Thus, trading them like commodities, as is currently the case, becomes problematic.
Trading them like homogenous commodities defeats the environmental protection goal of linked
cap-and-trade schemes. This is because their different mitigation values produce ambiguity and
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inaccuracy over the actual environmental qualities of GHG emissions mitigated among linked
jurisdictions.529
The issue becomes whether trading heterogeneous carbon credits like homogenous
commodities among linked cap-and-trade schemes should continue; or whether trading them like
currencies is more appropriate. In this regard, the next chapter discusses the commodity and
currency trading models for carbon credits.
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VI. TRADING CARBON CREDITS USING COMMODITY & CURRENCY MODELS
A. Introduction
The primary purpose of this chapter is to analyze whether the current way of trading
heterogeneous carbon credits like homogenous commodities in linked cap-and-trade schemes
should continue; or whether trading them like currencies is more appropriate for ensuring
environmental integrity in linked cap-and-trade schemes.
This chapter begins with an overview of the basic features of commodities and
currencies respectively. It provides a discussion of whether carbon credits behave more like
commodities or more like currencies in respect of how they are created, labeled, traded and used.
One author notes that carbon credits are complex because they simultaneously possess both
commodity attributes and currency attributes in varied ways.530 This chapter explores the
advantages and disadvantages of the current commodity trading model for trading carbon credits
in achieving equivalence in their environmental integrity and corresponding fungibility. It then
provides a similar discussion for a proposed currency trading model.
This chapter argues that trading heterogeneous carbon credits like homogenous
commodities is flawed. Because carbon credits have varying levels of environmental integrity,
they should not be traded like homogenous commodities. Otherwise, this results in trading
environmental apples for environmental oranges. Trading heterogeneous carbon credits like
commodities will result in exchanging carbon credits with different carbon mitigation values
even if they are actually non-fungible. Trading them in this manner will result in subverting the
environmental protection goal of linked cap-and-trade schemes.
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This chapter concludes that carbon credits should no longer be traded like commodities.
Instead, they should be traded like currencies. By using a currency-like exchange rate system,
heterogeneous carbon credits with equivalent mitigation values can be exchanged and thus made
truly fungible. This ensures that carbon credits possess equivalent levels of environmental
integrity before they are transferred across borders through linked cap-and-trade schemes.
B. Basic Features of Commodities
A commodity, as defined by Black’s Law Dictionary, is as “an article of trade or
commerce”, which “embraces only tangible goods, such as products or merchandise, as
distinguished from services”.531 Below is a list of the general features of commodities.
1. Commodities are homogeneous
Commodities are homogeneous because they generally have the same grade and are not
specifically segregated into lots.532 Because shipments of homogeneous commodities can be
intermingled in one place, sales transactions of such commodities are executed without
necessarily having to identify a specific lot of the commodity.533 In this regard, the commodities
are interchangeable because one ton of such commodity is equivalent to another ton of the same
commodity.534 In cases where some commodities have different standards of quality, like gold
and crude oil, they are nevertheless amenable to being classified into predetermined standardized
grades of quality.535 While differences in their quality put them into these different grades, the
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commodities within the same grade are homogenous.536 Their homogeneous qualities within a
uniform grade make such commodities amenable to commodities futures trading.537
2. Commodities are tradable
Commodities are tradable in a liquid and well-functioning market.538 This means that
there are substantial numbers of buyers and sellers of a particular commodity that create the
demand and supply of the commodity, which in turn determine its market price.539 Commodities
can be sold in a spot market, where a seller sells them on the spot and delivers them immediately
to a buyer.540 They can also be sold in a commodities futures market wherein they are purchased
at a current market price with delivery at some future period.541
3. Commodity supply is uncertain
The supply of a particular commodity in a free market is uncertain because it is
contingent on a supplier freely responding to the market demands for the commodity and is not
subject to the control of any entity.542 Supply uncertainty is a factor that causes its price to
fluctuate unpredictably, which is one of the hallmarks of a robust commodities market.543 In a
truly free market, the supply of a particular commodity is not vulnerable to the “effective control
… of any government, group, cartel, corporation, or individual”.544
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4. Commodity demand is uncertain
The demand of a particular commodity in a free market is also uncertain because it is
contingent on a buyer’s evaluation of the risks and rewards of investing in such commodity,
unencumbered by any form of manipulation from a third party.545 Demand uncertainty is a
factor that also causes the unpredictable fluctuation of a commodity’s price, which illustrates the
power of markets to evaluate its value in the economy.546 For a truly free market, however, it is
important that “[t]he inherent price variability in the commodity must be considerable”.547
5. Commodities are deliverable
Commodities are deliverable in such a way that they have the same quality upon
delivery as the quality that is stipulated in the commodity sales contract.548 Thus, when a
commodity is delivered at some future date in accordance with a futures contract, it must not
perish and lose its quality while it is in storage.549 This feature of deliverability enables the spot
and futures markets of commodities to be robust and dynamic because buyers and sellers can
freely determine their delivery dates.550
C. Basic Features of Currencies
A currency, as defined by Black’s Law Dictionary, is “an item (such as a coin,
government note or banknote) that circulates as a medium of exchange”.551 This discussion
focuses on the narrower concept of “fiat money”, which is the “medium of exchange authorized
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or adopted by a government as part of its currency” and is “not backed up by gold or silver”.552
Below is a list of the general features of currencies.
1. Money as creature of law
Money is a “creature of law”.553 Its value is crystallized when a government exercises
its sovereign power in mandating how it can be used.554 At its very essence, “money is what the
law says that money is”.555 Also referred to as “fiat money”, money has no intrinsic value on its
own apart from the government decree that recognizes it. 556 Precisely because of such
government recognition, money has become publicly accepted by society as valuable, separate
and distinct from the material that it is made of.557 However, if such money also possesses
intrinsic value, such as being backed up by valuable metal, then this type of money is referred to
as “commodity money” and not fiat money.558
2. Money has nominal value
Money has “nominal value” because its value is determined by the government’s
control over its supply.559 The government issues the amount of money it deems necessary and
beneficial to accomplish the state’s overriding economic and political goals.560 Particularly,
government has the sovereign power to achieve its goals by increasing or decreasing the money
supply, which necessarily affects its value.561 It must be noted that the exercise of this sovereign
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power is supreme even if it results in devaluing money and detrimentally affecting its citizens’
monetary and business interests.562
3. Money as payment for obligations
Money holds its value because the government readily accepts it as a means for citizens
to pay for their legal obligations.563 Thus, citizens are willing to accept money in their personal
and business transactions, knowing that they can in turn use the money to pay the government
for taxes and fees that they may owe.564 The value of money primarily emanates from the
government’s recognition of it as money. 565 This concept flows from the “state money”
approach because when the state determines what particular unit its citizens will use to pay for
state obligations, such unit acquires a “nominal value” that the state attributes to it
accordingly.566
4. Money as medium of exchange
Money functions as a medium of exchange.567 This function of money was borne out of
the inconvenience of bartering physical goods in a marketplace with an unknown number of
buyers who might want to purchase such goods.568 Money that a buyer offered a seller of
physical goods became acceptable to the seller “without any coercion” necessary for the
exchange to take place. 569 Because money has become a universal medium of exchange,
possessing it empowers the holder of money with the “capacity to readily dispose of practically
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everything available in that society”. 570 In relation to this concept, money has become a
“standard of value” because it has been used to conveniently measure the relative economic
values of a plethora of goods and services available in society.571 In the early days of the
bartering economy, it was used to lower the transaction costs of barterers in obtaining reliable
information on the value and corresponding prices of goods being bartered.572 It has evolved in
becoming a universal standard of value that has simplified how two different goods can be
valued in relation with each other.573
5. Money as store of value
Money functions as a “store of value”.574 This means that holders of money have the
flexibility to use its power as a medium of exchange not only in the present but also in the
future.575 Thus, it can be used to pay for business transactions or for legal obligations in past,
present and future periods of time at the discretion of the parties to such transaction or
obligation.576
D. Basic Features of Carbon Credits
1. How carbon credits are created
Like currency, carbon credits are creatures of law.577 When government creates a
supply of carbon credits pursuant to its cap-and-trade scheme, it confers these credits with
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legitimacy akin to its own currency.578 As one author observes, national currencies derive their
legitimacy from the “government’s record on management of the national wealth”.579 In the
same vein, carbon credits derive their legitimacy from the issuing government’s emissions
trading regulations that provide the public with confidence in their credibility and robustness to
address GHG reductions.580
Like the currency market, the carbon credit market is intrinsically regulatory. The
government takes it upon itself to issue carbon credits to address a “market failure” because if
society and the marketplace are left to themselves, they will be unable or unwilling to recognize
the scarcity of GHGs that should actually be emitted.581 Once a government issues them, carbon
credits become legally authorized assets that regulated polluters can use to satisfy compliance
obligations.582 The analogy between the value of currencies and carbon credits is described thus:
[L]ike the compliance mechanisms of national climate change programmes,
each currency is granted a monopoly by the government of the issuing country.
It is only through the full faith and credit of the issuing country that currencies
have any value at all. It is not the willingness of the European Central Bank to
accept dollar exchanges that gives the dollar value, rather it is the willingness
of the US government to back that dollar that gives it value. Similarly, it is not
necessary for a European body to accept a ton of reduction generated ('printed')
in the US in order for it to hold value, it would be sufficient if a US body
recognized its value so that if it were exchanged for a European ton the buyer
would ultimately hold a credit recognized by the US government.583
In the case of linked cap-and-trade schemes, carbon credits issued and backed up by a
government in one jurisdiction are recognized and may be used by regulated polluters for
compliance in another jurisdiction. Carbon credits, like currency, have no intrinsic value of their
578

Ibid.
Ibid.
580
Ibid.
581
Marcu, supra note 25 at 11.
582
Baron & Philibert, supra note 37.
583
Michael Mondshine, Jette Findsen & Christina Davies, “The Currency of Carbon” (14 January 2005), online:
Environmental Finance <www.environmental-finance.com>.
579

110

own until the governments of linked jurisdictions recognize them as legitimate. 584 If a
jurisdiction ceases to recognize carbon credits from another jurisdiction, those carbon credits will
be worthless in that jurisdiction.585 This is because carbon credits derive their value from their
scarcity and the government’s recognition that they can be used for compliance to achieve its
mandated carbon reduction targets.586 A government is strongly motivated to control the scarcity
of carbon credits because their limited supply produces the anticipated demand for them. This
strategy harnesses market forces to reach a government’s climate change goals. 587

By

controlling their limited supply, a government can flexibly adjust its carbon emissions target
upwards or downwards as circumstances warrant pursuant to its climate change strategy.588 As
discussed in Chapter V, the carbon mitigation value of carbon credits is derived from the climate
change mitigation efforts of the jurisdiction that issues them.589
2. How carbon credits are labeled
Since the trading of carbon credits began, regulated polluters have referred to carbon
credits as some type of commodity. Thus, literature has predominantly labeled carbon credits as
commodities.

For example, the UNFCCC’s website refers to carbon credits as “a new

commodity” that countries trade through commodities trading.590 In the corporate world, private
corporations have referred to carbon credits in commercial contracts as “tradable
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commodities”.591 Referring to carbon credits as such has been considered appropriate because
they are “ultimately commodities or assets”.592
However, several authors reject this commodity label on carbon credits. They note that
carbon credits are not physically consumed like standard commodities incorporated into
production processes precisely because carbon credits have neither physical nor tangible
properties.593

Because a carbon credit is a legal construct created by government, it is an

intangible and invisible asset and thus should not be treated like a commodity. A carbon credit’s
invisibility disqualifies it from being in the same asset class as commodities like cotton, coffee
and steel.

Because of its unique nature, carbon credits should be subject to its own set of

rules.594
One author makes the point that “carbon emissions allowances are virtual: there is no
need to deliver goods, no inventories in warehouses, no shipping documents to issue, or releases
to draft. There is no insurance, airfreight, road freight, or multiple bank accounts needed in this
market”.595 Along the same lines, another author observes that carbon credits that investors own
are not commodities but a “form of climate-related commercial paper [which is] different from
existing financial products”.596
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3. How carbon credits are traded
Since carbon credits are currently traded as generic commodities in large commodities
trading exchanges, private industry has found it convenient to merely continue the status quo
using the existing trading infrastructure.597 In those markets, they are exchanged in thousands of
metric tons of C02e units per transaction through commodity spot and futures sales contracts.598
Because of this metric, carbon credits are traded like commodities because they “appear to be
fungible …[A] ton of carbon dioxide seems much the same as another, both in terms of identity
and impact. It is trading apples for apples … where [carbon] credits go to the highest bidder”.599
Analogously, the commodity-like trading of sulfur dioxide permits is undertaken at the
“Chicago Board of Trade…alongside pork bellies, orange juice, and grain futures”. 600 The
success of fungible, commodity-like trading of sulfur dioxide permits, nitrogen oxide permits
and other pollution permits under the Clean Air Act may be partially due to the fact that only one
regulatory authority, the U.S. Environmental Protection Agency (EPA), created these permits
that were allocated to regulated polluters. Because the EPA allocated permits possessing the
same environmental qualities, trading them like homogeneous, fungible commodities was
appropriate because they had the same levels of environmental integrity.601 In this regard, the
issue of whether heterogeneous carbon credits should be traded like commodities or like
currencies in linked cap-and-trade schemes does not arise.
As an example that EAUs in the EU ETS are traded like commodities, the international
financial news organization Bloomberg reports that EUA trading had a market value of fifty597
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three billion U.S. Dollars in August 2015 and that such trading is poised to grow at 10% in 2016
unlike other commodities such as gold, copper and oil.602 The Bloomberg graph below entitled
“EU Carbon Permits vs Bloomberg Commodities Index” illustrates that the performance of EUA
trading is indexed against the Bloomberg Commodities Index representing the collective
performance of a broad diversity of commodities traded in the international commodities market.
Figure 6.1: Bloomberg’s Graph of Carbon Credits Traded in International Commodities
Markets 603

The price of tradable carbon credits has been subject to the laws of supply and demand
in commodity markets.604 Like other commodities such as oil or steel, market forces have
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primarily determined the commercial values of carbon credits.605 However, because government,
and not the market, controls their scarcity, this factor significantly impacts their financial
values.606

Moreover, if government ceases to give them legal recognition, carbon credits

become worthless.607
In the EU ETS, firms have used industry standard sale and purchase contracts for
trading EUAs, such as those provided by the International Swaps and Derivatives Association,
the International Emissions Trading Association and the European Federation of Energy
Traders.608 In doing so, these firms have expanded existing commodity trading practices to
accommodate trading for this “new commodity”.609 One author notes that it is appropriate to use
current industry practice since trading carbon credits is akin to trading electricity, which is also
an “invisible asset” traded in energy commodity markets.610
4. How carbon credits are used
Like currency, carbon credits are used by regulated polluters to comply with legal
obligations. Indeed, a key significant feature that makes carbon credits akin to currency is that
they are issued by and then returned to the government to settle a legal obligation.611 As one
author observes, carbon credits “need to be surrendered or cancelled against the compliance
obligation of a regulated entity”.612 Thus, in a carbon trading transaction between two linked
jurisdictions, when a government of one jurisdiction accepts the carbon credits issued by another
jurisdiction from a regulated polluter, those carbon credits function as “legal tender” for
605
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extinguishment of the regulated polluter’s carbon obligation.613 Analogously, when regulated
polluters use money to pay government taxes, they also use carbon credits to meet their GHG
reduction obligations under a government’s climate change regulatory framework.614
In another sense, carbon credits are considered as “new currency” in payment for using
the global environmental commons. 615 A regulated polluter pays the government for its
stewardship of the public commons with carbon credits to compensate for its pollution of the
atmosphere. In this sense, carbon credits function like money because they enable parties to
“‘buy’ the right to pollute”.616 The value of this currency, like other currencies, is determined
through government laws and regulations that have “effectively conferred [them with] legitimacy
by creating conditions of scarcity and liquidity”.617
Moreover, like currency, carbon credits can be banked and borrowed by regulated
polluters. These functions accord with the “inter-temporal flexibility” provided by a cap-andtrade scheme.618 Inter-temporal flexibility, also called the “when flexibility”, is a cost-effective
strategy that provides regulated polluters with options on how to strategically spread their carbon
reduction obligations over time. The strategy enables them to manage their compliance costs by
reducing the price volatility of carbon credits.619 For example, by banking carbon credits, a
regulated polluter can carry over unused carbon credits that it has earned in earlier emissions

613

Salzman & Ruhl, supra note 22 at 639.
Baron & Philibert, supra note 37 at 126.
615
European Environment Agency, supra note 475.
616
Levin & Espeland, supra note 380 at 134.
617
Ibid.
618
Valentina Bosetti, Carlo Carraro & Emanuele Massetti, “Banking permits: Economic efficiency and
distributional effects” (2009) 31:3 J Pol’y Model 382 at 382.
619
Sam Fankhauser & Cameron Hepburn, Carbon markets in space and time (Working paper prepared for Centre
for Climate Change Economics and Policy & Grantham Research Institute on Climate Change and the Environment,
July 2009), online: Climate Change Economics and Policy <www.cccep.ac.uk>.
614

116

reduction opportunities for use at a later compliance period.620 In doing so, it can hedge against
unanticipated developments in the future that may increase carbon prices.621 Conversely, by
borrowing carbon credits, a regulated polluter can use carbon credits for a current compliance
period, which were originally intended for a future compliance period. 622 In doing so, a
regulated polluter loans carbon credits when its emissions reduction activities are not yielding
the volume of carbon credits it needs for the current compliance period.623 It then undertakes to
pay back the carbon credits that it has borrowed when they fall due.624
From another perspective, it has been pointed out that banking carbon credits may be
viewed as similar to stockpiling commodities for the purposes of building inventory in
commodity markets. 625 However, the analogy to commodities stops there in respect of
borrowing carbon credits, which appears to have no similar analogy in such commodity
markets.626
E. Evaluation of Commodity Trading Model
1. Advantages of commodity trading model
a. Facilitates carbon market growth
That carbon commodity trading is the most practical way to grow the market is a view
held by several authors. Government’s light-handed role in commodities trading is sufficient to
ensure that its environmental objectives are met while allowing the market to fully participate in
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carbon trading.627 One author points out that “[o]verall, it is more consistent with the mission of
the cap and trade system to use existing market forces to enforce an environmental benefit”.628
Indeed, it has become quite common for governments to create regulatory commodities to
achieve their environmental goals by trading them in standard commodities markets.629 This is
because it is more practical to simply maintain the status quo in which carbon credits are
exchanged in international commodity markets.
b. Politically feasible to implement
A number of scholars suggest that trading carbon credits as commodities should
continue because it is politically feasible to do so. 630 Because of regulatory uncertainty
surrounding the international legal character of carbon credits, market players have decided to
use the familiar business and risk management tools of commodity trading to establish more
price certainty in carbon trades.631

In their view, carbon commodity trading should continue

because private industry has shown that it understands and accepts this type of trading, fully
cognizant of its benefits and risks.632 For example, the commodity trading divisions of banks
and other financial institutions have carried on carbon trading transactions for their corporate
clients.633 Likewise, the Bank of England has encouraged ongoing trading of carbon credits in
commodity markets because it will only require expanding the existing capacity of market
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players.634

Thus, political feasibility of trading carbon credits as a commodity appears to be

assured.635
Interestingly, while carbon commodity trading is considered politically feasible, it
appears that no government policy or regulation has expressly required or even defined carbon
credits to be legally treated as commodities.636 Taking advantage of the apparent government
inaction in this space, corporations have taken the lead and traded these carbon credits as
commodities to capitalize on the depth and liquidity that mature commodity markets provide.637
For example, carbon credits have been compared to other commodities like gold, copper, coal
and natural gas.638 Moreover, as explained earlier, growth of the EU carbon market has been
compared against the standard Bloomberg Commodities Index.639

However, even if carbon

credits are traded like commodities, industry still acknowledges that a carbon market “is an
artificial market created by politicians, not a normal commodity market like oil”.640
Responding to this political feasibility argument, one author cautions:
The tendency for governments to “leave it up to the market” not only allows
divergent practices to emerge across jurisdictions, but effectively places some
system design power in the wrong hands. If designing environmental markets
is left to market participants, incentives for conservation will make way for
profiteering…641
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c. Simplifies trading through the C02e metric
The attractiveness of the commodity model lies in its simplicity. Using the simple
metric of CO2e is a concept that people understand primarily because it is currently used and has
so far worked.642 The standard metric is a “cognitive simplifier” because it aggregates all the
varying underlying features of carbon credits with a simple unit to facilitate trade.643 Trading
carbon credits using this standard metric presumptively assumes that they are homogenous and
have equivalent mitigation values.644 For convenience, the metric is used despite the recognition
that carbon credits are so different because they were created by cap-and-trade schemes of
varying jurisdictions.645
2. Disadvantages of commodity trading model
a. C02e metric is not created uniformly
This disadvantage focuses on the C02e metric used to create carbon credits in a
commodity model. Not all C02e metrics are created equally. While superficially appearing as
universally and objectively the same, the CO2e metric standard used for carbon “in fact
diverge[s] across national barriers”.646 This divergence is caused in part by the varying laws and
standards that governments around the world use to create such metric when they design their
cap-and-trade schemes. As one author observes:
Ironically, we find that the commodity mindset, which adheres to the use of
weight as a standard, can act to restrain the commodification of carbon rather
than facilitate it….Familiar weights, measures, and other technical
requirements, originally created with the intention of facilitating trade, have
642
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turned out to be significant barriers to trade because the reality is that measures
in fact diverge across national barriers: “ ‘[t]echnical barriers’ thus arise both
from the divergence of standards and regulations across nations, and from the
burden of establishing conformity with them whether or not they are
divergent.647
Because a government creates its C02e metric differently from other governments in the
first instance, a government’s use of the metric to create its carbon credits makes them instantly
very different from other governments’ carbon credits at the moment they are created. Even
before they are exchanged in carbon markets using a commodity model, carbon credits from
different cap-and-trade schemes are already not environmentally equivalent to each other. Hence,
trading them like homogenous commodities defeats the environmental protection goal of linked
cap-and-trade schemes.
b. C02e metric fails to capture heterogeneity of carbon credits
This disadvantage focuses on the GHGs measured by the C02e metric in a commodity
model. In Article 5(3) the Kyoto Protocol, the IPCC commensurates six GHGs according to
their GWP to produce a “carbon equivalent index”.648

The six gases are carbon dioxide,

methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. Yet,
despite this attempt at commensuration, “each of the gases has different monitoring and, as a
result, different enforcement uncertainties associated with it…As a result, by bundling these
different gases together in the same currency, the Convention is camouflaging oranges to appear
as apples”.649
The CO2e metric for GHGs in a commodity model fails to capture the non-equivalence
of environmental impacts of GHGs that make up carbon credits. Their differences are borne by
647
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their differing intrinsic physical characteristics and measurement protocols. It becomes
deceivingly simple to use the straightforward C02e metric for disparate GHGs.650 Thus, carbon
credits should not be traded using a 1:1 ratio because they are not in fact environmentally
equivalent. Because these heterogeneous carbon credits have disparate environmental impacts,
trading them using this ratio will render nugatory the environmental protection goal of linked
cap-and-trade schemes.651
As Salzman & Ruhl explain, carbon credits are so different from each other that “their
exchanges are like trading apples for oranges”.652 Because tradable carbon credits are not
homogenous, they should not be simply traded like other standard commodities.653 Trading them
like commodities will result in “incoherent and erratic impacts on [environmental protection]
goals”.654
“Equivalence impasse” is the term coined for attempts to trade different carbon credits
with disparate levels of environmental integrity using the same quantifiable metric unit of
CO2e.655 The rigidity of having a fixed metric unit for carbon is precisely what makes trading
them like commodities as problematic. One author emphasizes that: “[A]s a commodity-like
asset, carbon can only be measured in a metric unit. Non-equivalent carbon units will be treated
as different commodities, which cannot be part of the same market”.656 Acknowledging that
carbon credits are inherently not equivalent, it was lamented that:
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It is time for us to confess that a GHG ton is not necessarily uniform across
jurisdictions and sectors, but rather is a simple accounting artifice to achieve an
environmental goal. There is no reason that one should expect that the tons
issued or recognized by one country must have equal value to those tons of
another country. Such tons may be traded across borders at a multiple
reflecting a premium or discount compared to tons issued by another political
entity.657
One proposal to resolve the ‘apples and oranges’ commodity exchange of
heterogeneous carbon credits is the creation of separate and distinct markets for them. To address
the equivalence impasse in carbon commodity trading, carbon credits with high environmental
qualities are traded in one market while those with lower environmental qualities are traded in
another market.658 This concept envisions grouping similar carbon credits together in a singular
commodity category with its own set of trading rules and financial values.659
For example, one way that carbon markets have resolved this equivalence impasse is the
creation of a separate category of premium carbon credits called “gold standard CERs [certified
emission reductions]”.660 This category was created precisely in recognition of the fact that not
all carbon credits are created equally.661 Such CERs achieved their gold standard status only if
they were created from clean energy and energy efficiency projects.662 Because of their high
environmental qualities, such CERs command higher prices in carbon markets.663 They are also
highly sought out by regulated polluters who purchase them not only for compliance purposes
but also to enhance their “green” reputations.664
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In this regard, carbon credits with different environmental qualities are treated as
different commodities to be traded in distinct carbon markets.665 Thus, it is suggested that the
six disparate GHGs that the Kyoto Protocol subjected to commensuration through their GWPs
can probably be subject to six different GHG trading markets instead of being lumped up into
one.666
While the above proposal looks feasible at first glance, the creation of different markets
for heterogeneous carbon credits will serve as a barrier to linking cap-and-trade schemes.
Carbon credits of a specific environmental quality will be limited to being traded in a specified
market. What will emerge are smaller carbon markets with lesser volume of carbon trades thus
thwarting the benefits of linked cap-and-trade schemes. This will hamper the emergence of a
fluid and robust global carbon market required to address global climate change.667
c. CO2e metric encourages race to the bottom
One negative effect of using the C02e metric in a commodity model is that it encourages
a race to the bottom. This means that regulated polluters will have no concern for environmental
quality when they trade carbon credits. As long as they can use the required carbon credits for
regulatory compliance, it does not matter to them where they have come from or how they were
created. As one author explains:
[T]here has been no differentiation within the currency of trade. In other words,
in none of these markets has a buyer expressed a preference for a “greener”
subgroup of the commodity. To coal-fired utilities, a credit for a ton of reduced
SOX is all that is needed. So long as the credit satisfies the regulatory
compliance requirement, all’s well. Whether the credits came from “clean” or
“dirty” operations, sustainable or unsustainable, is immaterial… As with cap665
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and-trade, there has been no market differentiation…Buyers simply want to
satisfy their regulatory requirements. They have no concern for the quality of
the credits so long as the mitigation banks are certified. They have little or no
interest in the specifics of how the credits have been generated. Indeed, this
lack of concern over the quality of mitigation credits so long as they satisfy
compliance requirements has led to real problems.668
Likewise, another author notes that:
[i]f the international market adopts a commodity approach, in which a ton from
one market is worth a ton from another market, why would a compliancedriven entity look to Gold Standard credits when cheaper, lower quality credits
can be used to fulfill their obligations?… In a homogenous commodity model,
market forces would pose the risk of causing a race to the bottom, because
regulators would be lobbied by companies to make it easier to create excess
credits.669
If carbon credits are traded like homogenous commodities, regulated polluters will have
no incentive to buy high quality carbon credits because cheaper, low quality ones can be used for
compliance with their carbon obligations. This will create a market “dominated by the lowest
common denominator” because regulated emitters will take advantage of this regulatory
difference in carbon price for the same carbon credit”.670
d. CO2e metric creates unfair comparative advantage
Another negative effect of using the C02e metric in a commodity model is that it creates
an unfair comparative advantage. The fierce market competition to sell more carbon credits may
motivate some countries to lower their environmental standards to provide cheaper carbon
credits in a global carbon market.671 Some countries may be incentivized to “obscur[e] the
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environmental weakness of their individual mechanisms, reduc[e] transparency and caus[e] even
more harm to the credibility of the global carbon-market system”.672
An unfair comparative advantage can take place between a jurisdiction with strong
GHG reduction ambitions with one that has weak ambitions. For example, country A, which has
weak ambitions, produces cheap carbon credits. Country B, which has strong ambitions,
produces costly carbon credits because of its high environmental stringency standards. If country
A traded its carbon credits with country B, country A will obtain an unfair and artificial
“comparative advantage” over country B.673 By making available country A’s cheap, low
quality carbon credits, a perverse incentive will be created for regulated polluters in country B to
just purchase country A’s cheap carbon credits instead of investing in innovative clean energy
technologies in country B.674 Trading carbon credits in a case like this will detrimentally dilute
the price of carbon and seriously harm the environmental integrity of linked cap-and -trade
schemes. The poor quality carbon credits of country A will flood both jurisdictions and will
eventually “decrease the effectiveness of two cap-and-trade markets instead of one”.675
This unfair comparative advantage may then encourage regulated polluters to engage in
regulatory arbitrage. As discussed in Chapter V, regulatory arbitrage occurs when regulated
polluters take advantage of country A’s less stringent cap-and-trade regulatory system as
compared to country B’s more stringent system. To reduce their compliance costs, regulated
polluters purchase country A’s cheap carbon credits instead of country B’s more expensive
carbon credits. As one report explains:
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[w]hen regional carbon markets are linked, the carbon allowances from the
different markets will be considered equivalent and fungible. If the stringency
of the targets is not comparable or enforcement and monitoring capacity and
scrutiny vary, different prices will develop in different parts of the market for
the same …carbon allowance. Traders will then be able to use these regulatory
differences to generate profit by buying where the permits are cheap and
selling for a profit but below the price level in the linked carbon market where
regulation and scrutiny are more stringent. The result would be a market
scheme dominated by the lowest common denominator.676
In view of the above discussion, it is argued that the current carbon commodity trading
model fails to achieve equivalence in environmental integrity among traded carbon credits.
F. Evaluation of Currency Trading Model
1. Advantages of currency trading model
a. Exchange rates compensate for C02e metric’s insufficiency
Currencies derive their values, regularly fluctuating across time, in part from the way in
which their governments handle their own national economies.677 Currencies flow freely across
borders through the application of an exchange rate to make their values equivalent to each other.
For example, at the time of this writing, one U.S. Dollar is equivalent to 1.37 Canadian Dollar,
0.91 Euro or 112.27 Japanese Yen.678 In the same vein, carbon credits carry different values of
environmental integrity depending on their carbon mitigation values informed by a government’s
carbon mitigation efforts to achieve GHG reduction targets as discussed in Chapter V.679
What follows are two scenarios of how the carbon mitigation values of carbon credits
can be used to protect the environmental integrity of linked cap-and-trade schemes.680 For
676
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example, country A has ten million carbon credits with an actual mitigation value of 0.5 metric
tons per carbon credit because of its weak carbon mitigation efforts. On the other hand, the
actual mitigation value of country B’s carbon credits is one metric ton per carbon credit because
of its strong carbon mitigation efforts. A regulated polluter in country B decides to purchase ten
million carbon credits from country A.
In one scenario, it is assumed that country A’s carbon credits are presumptively treated
as homogeneous and environmentally equivalent to country B’s carbon credits. This is the case
despite the fact that country A’s carbon credits do not actually have the same carbon mitigation
value as country B’s carbon credits. Thus, the carbon mitigation value of country A’s ten million
carbon credits is overstated as being ten million tons instead of their actual carbon mitigation
value of five million tons. This transaction weakens the environmental integrity of the linked
cap-and-trade schemes of country A and country B.
In another scenario, the actual carbon mitigation value of country A’s carbon credits is
considered.

In this transaction, country A’s carbon credits are treated as being initially

heterogeneous with a different carbon mitigation value as compared to country B’s carbon
credits. The carbon mitigation value of country A’s ten million carbon credits is evaluated with
an actual carbon mitigation value of five million tons. In this example, an exchange rate of
carbon mitigation values provides a ratio of two carbon credits from country A as being
environmentally equivalent to one carbon credit from country B. Despite the ratio representing
different quantities of carbon credits from country A as compared to those from country B, the
“quantity of environmental improvement represented by the [carbon credits] should remain the
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same”.681 In this regard, the environmental integrity of the linked cap-and-trade schemes of
countries A and B is achieved.
Carbon credits can be traded like international currencies by using a flexible carbon
exchange rate to reflect their differing environmental qualities and carbon mitigation values.682
With a flexible carbon exchange rate, the standard metric of CO2e can initially be used to create
distinct, transferable units of carbon credits. To make them environmentally equivalent, a
flexible carbon exchange rate will compare the carbon mitigation value of carbon credits from
one jurisdiction with the carbon mitigation value of another jurisdiction. For an exchange or
trade to take place, a carbon exchange rate will determine the number of carbon credits from one
jurisdiction that corresponds to a certain number of carbon credits from another jurisdiction so
that they are environmentally equivalent. In this regard, the exchange rate functions to enable
fluid carbon trading while authentically reflecting the varied environmental qualities of carbon
credits.683
A carbon exchange rate serves as an adjustment mechanism to ensure that carbon
credits have equivalent carbon mitigation values. Because heterogeneous carbon credits have
inherently different carbon mitigation values, they are not naturally and automatically
fungible. 684 Thus, the use of an exchange rate will make their carbon mitigation values
equivalent relative to each other. Their carbon mitigation values are translated into equivalent
levels of environmental integrity, which will provide the fungibility required to trade them in
linked cap-and-trade schemes.685
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Having equivalent carbon mitigation values is crucial to achieving the environmental
protection goal of linked cap-and-trade schemes. This is because this type of trade will ensure
that GHG reductions are real and have coherent and predictable impacts on the schemes’
environmental goals. After the exchange rate is applied, tradable carbon credits from one
jurisdiction become environmentally equivalent and thus fungible with carbon credits from
another jurisdiction across carbon markets. This will enable the growth of a truly global carbon
market.686
A carbon exchange rate strengthens and preserves the environmental integrity of linked
carbon markets because it accurately captures the true environmental values of carbon credits.687
When linked cap-and-trade schemes enable carbon credits to trade like currencies, “[t]he fiction
that all carbon units should be or could ever be equivalent is removed, and the environmental
value of a unit is expressed in terms of its exchange value”.688
Indeed, an international exchange rate system resolves the imperfections in the carbon
commodity trading model market caused by the CO2e metric’s limitations to recognize the
heterogeneity among carbon credits. As Salzman & Ruhl note, the C02e metric’s:
imperfections do not, in and of themselves, present an insurmountable barrier
to efficient use of trading mechanisms in effectuating environmental policy. As
in any market context, if the externalities caused by poor [metric] design can be
identified, then the rules of the market itself can be manipulated to close the
holes. Indeed, since environmental trading markets are creatures of regulatory
construction in the first instance, further refinements of the market can be
carried out directly through regulatory fiat.689
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Moreover, using an exchange rate to address the different mitigation values that carbon
credits possess prior to trading can smooth out otherwise incompatible cap-and-trade schemes.690
Using a currency-like trading approach “would transfer the negotiation from the stringency of
the target to a negotiation on the exchange rate”.691
A currency-like exchange rate for comparing and assessing heterogeneous carbon
credits for carbon trading is ideal because it is comprehensive. Aldy & Hoedl explain the
comparability metric principle of comprehensiveness thus:
An ideal metric would capture the entire effort actively undertaken by a
country to achieve its mitigation commitment. Such a metric would clearly
reflect policies and measures and exclude non-policy drivers of climate
outcomes. As a result, this single measure could suffice for comparing effort
among countries.692
b. Exchange rates provide flexibility in carbon trading
Given the complex multitude of factors that can inform the carbon mitigation value of a
jurisdiction’s carbon credits as discussed in Chapter V, it is likely that the carbon mitigation
value of such carbon credits will move up or down over time. It is more appropriate therefore to
reflect these constant changes on carbon mitigation value through the use of a currency-like
exchange rate. As one author observes, since the environmental integrity value of carbon credits
is “the result of a large suite of variables, it is envisaged that the [mitigation value] rating will be
dynamic in nature, more akin to the daily rate settings of currencies for FX, in its
fluctuations”.693
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Two main types of currency exchange rates are used in currency trades. While beyond
the scope of this discussion, they are briefly discussed here. They are the fixed exchange rate
and the floating exchange rate. The fixed exchange rate means that the value of a currency is
linked to a specific quantity of gold. On the other hand, a floating exchange rate means that the
value of a currency changes as against the value of another currency at different points in time,
hence its value floats.694
When applied to the trade of carbon credits, a fixed exchange rate means that carbon
credits are valued against an established gold standard carbon credit.695 If a floating exchange
rate is applied, a carbon credit will be valued against the value of the carbon credit in the
jurisdiction it is going to be used for compliance. Alternatively, a carbon credit can be valued
against a major carbon credit like the EUA.696

While both types of currency exchange rates

differ in their reference points for comparisons, they unravel the quality of the carbon mitigation
values of carbon credits while the carbon credits’ “governance structure remains under domestic
authority.697
Nevertheless, some authors prefer adopting the floating exchange rate for carbon credit
trading because of its inherent flexibility. The rationale for this preference explains that:
Most modern economies have recognized that establishing a fixed exchange
rate or pegging national currency values to stores of gold is insufficiently
flexible to deal with these many factors, inhibits money supply and ultimately
limits trade. A fixed peg for GHG credits will have a similar effect. Today, the
currencies of most industrialised countries are allowed to float freely, and are
readily convertible to other industrialised country currencies… GHG credits
could be treated similarly, with the exchange rate between EU ETS 2005
vintage and the Chicago Climate Exchange 2004 vintage, for example, varying
694
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from as high as 13- to-one to as low as seven-to-one over the last year. …A set
of floating exchange rates will reduce the value of 'tons' generated in a fashion
incompatible with environmental integrity and 'punish' those climate change
programmes that produce an excess of credits relative to the level of achieved
reductions.698
Another author concurs with this view:
If a floating currency-style system were adopted, the environmental integrity of
Gold Standard credits would be recognized in their relative value to lower
quality credits and would not be fixed at a one-to-one ratio. HFC-23 projects
would still generate credits with value, but the lower environmental and
financial additionality of the projects could be reflected in the rate at which
they are recognized and redeemable in various countries.699
Thus, if one cap-and-trade scheme has more stringent MRV protocols than the other so
that their carbon credits have different carbon mitigation values, then a carbon exchange rate can
be applied to make them equivalent.700 To illustrate, a carbon exchange rate of 1:3 can be
applied in a case where country A with strong MRV protocols will have one unit of its carbon
credit equal to three carbon credits of country B with weak MRV protocols. Using a carbon
exchange rate simultaneously acknowledges distinct domestic carbon market design choices and
carbon mitigation efforts that governments have made while certifying their carbon mitigation
values. Consequently, carbon exchange rates can accurately reflect changing environmental
qualities of carbon credits by making them subject to regular adjustments based on predetermined indices based on economic or environmental factors.701
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c. Exchange rates encourage race to the top
Using a currency-trading model incentivizes a “race to the top”.702 This means that
regulated polluters will not be strongly motivated to lobby the government to weaken the key
design elements of a cap-and-trade scheme to produce lower quality carbon credits. It will not
be in their best interest to support the creation of carbon credits with lower environmental
qualities or lower carbon prices.703 As one author explains:
A currency model would create market balance, and if anything a race to the
top. Lax standards in the administration and oversight of a cap-and-trade
system would cause a carbon currency to be devalued, and domestic sellers
would be more inclined to lobby for higher domestic standards to ensure that
the proper value of their “product” is recognized in rates of exchange. It might
even unlock the power of the private sector to push for high environmental
standards… the ability to point to international imperatives (the preservation of
a strong rate of exchange) would provide an important way of counteracting
domestic pressure to lower environmental standards.704
d. Exchange rates provide wider participation in carbon market
One distinct advantage of the currency trading model is it accommodates larger
participation from regulated polluters from all over the world. This model can embrace a wider
variety of heterogeneous carbon credits through the use of a carbon exchange rate.705 A larger,
thicker market is created because the barrier of exchanging non-equivalent carbon credits has
been eliminated through the calibration of environmental qualities that carbon exchange rates
enable.706
The carbon mitigation efforts of a jurisdiction, as influenced by its cap-and-trade design,
are acknowledged even if such efforts are deemed feeble relative to other jurisdictions’
702
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mitigation efforts. A jurisdiction’s carbon mitigation efforts are assessed, evaluated and assigned
a carbon mitigation value that attaches to its carbon credits relative to another jurisdiction’s
carbon credits through an exchange rate.707 The exchange rate approach is more inclusive
because it enables all countries, both developed and developing, to participate in global carbon
trading regardless of whether their actual mitigation efforts are considered satisfactory relative to
each other.708 This approach creates a more vibrant, fluid and liquid global carbon market that
enables greater GHG mitigation opportunities on a truly international scale.709
Indeed, a carbon exchange rate that reflects a “universal index of relative harms” will be
effective in embracing a wider ambit of GHGs and other mitigation initiatives.710 The index will
have the ability to evaluate and compare the harmful environmental impacts of various initiatives.
It will enable a more environmentally equitable trade based of disparate carbon credits based on
how they compare against the index.711
2. Disadvantages of currency trading model
a. Exchange rates not proven politically feasible
One criticism is that a currency trading model may not be politically feasible because it
has not been used or demonstrated before. It is argued that using an unproven trading model will
require new government regulations that will cause market uncertainty and regulatory burdens
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for private industry to fully participate in carbon markets.712 These will result in increasing
industry’s compliance costs and decreasing its appetite to fully participate in carbon trading.713
b. Exchange rates increase transaction costs
It has been noted that transactions costs for using a carbon exchange rate for trading
carbon credits will rise. This is because the adjustment mechanism of evaluating varying carbon
credits from different jurisdictions can become very complex and burdensome. It will require
additional processes, infrastructure and personnel to monitor and implement cap-and-trade
schemes hence increasing the costs of trade. Increased transaction costs may become a huge
barrier to the growth of linked cap-and-trade schemes.714
In view of the above discussion, it is maintained here that a carbon currency trading
model achieves equivalence in environmental integrity among traded carbon credits. By using a
currency-like exchange rate system, heterogeneous carbon credits with equivalent mitigation
values can be exchanged and thus made truly fungible. This currency-like trading necessitates
the use of a carbon exchange rate mechanism that calibrates their varying carbon mitigation
values. With a flexible carbon exchange rate, the standard CO2e metric will first be used to
create distinct, transferable carbon credits from different jurisdictions. After using the CO2e
metric to initially create carbon credits, the carbon exchange rate will be applied. The number of
carbon credits from a particular jurisdiction will be rated against those from another jurisdiction
so that their carbon mitigation values become environmentally equivalent. The carbon exchange
rate will provide the fungibility to facilitate the quick and fluid trading of carbon credits while
712
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accurately acknowledging their varied carbon mitigation values. This ensures that carbon credits
possess equivalent levels of environmental integrity when they are traded in order to achieve the
environmental protection goal of linked cap-and-trade schemes.
G. Conclusion
This chapter analyzed whether the current way of trading heterogeneous carbon credits
like homogenous commodities among linked cap-and-trade schemes is appropriate; or whether
trading them like currencies is more appropriate for achieving environmental integrity in linked
cap-and-trade schemes.
This chapter began with an overview of the basic features of commodities and
currencies respectively. It provided a discussion of whether carbon credits behave either like
commodities or like currencies in respect of how they are created, labeled, traded and used. This
chapter explored the advantages and disadvantages of the current commodity trading model for
trading carbon credits in achieving equivalent levels in their environmental integrity and thus
their fungibility. It then provided a similar discussion of a proposed currency trading model.
In this chapter, it was argued that trading heterogeneous carbon credits like homogenous
commodities is flawed. Because carbon credits have varying levels of environmental integrity,
they should not be traded like homogenous commodities. Otherwise, it will be like trading
environmental apples for environmental oranges. Trading heterogeneous carbon credits like
commodities will result in exchanging carbon credits with different carbon mitigation values
which are non-fungible. Trading them in this manner will defeat the environmental protection
goal of cap-and-trade schemes. This chapter concludes that carbon credits should no longer be
traded like commodities. Instead, they should be traded like currencies. By using a currency-like
137

carbon exchange rate system, heterogeneous carbon credits with equivalent carbon mitigation
values can be exchanged and thus made truly fungible when they are traded in linked cap-andtrade schemes.
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VII. CONCLUSION
A. Overview of Thesis
This chapter provides an overview of the key points raised in the earlier chapters,
recommends further research topics and presents some concluding remarks.
Pursuant to the Paris Agreement, many countries intend to fulfill their GHG mitigation
obligations under their NDCs by operating cap-and-trade schemes within their jurisdictions.
Because the Paris Agreement established NDCs as part of a bottom-up, decentralized governance
approach, countries will likely develop individual cap-and-trade schemes in accordance with
their own respective NDCs, resulting in the emergence of heterogeneous cap-and-trade schemes.
Linking the various cap-and-trade schemes to form a universal global carbon market is
desirable because a larger carbon market provides for greater liquidity. The greater the number
of regulated polluters in the global carbon market, the greater the variety of compliance costs for
GHG reductions. However, linking them is complex because it involves the collaboration of
disparate cap-and-trade schemes that governments have developed independently of each other.
Because governments exercise their sovereign powers to design cap-and-trade schemes
according to their own domestic economic, political, environmental and social priorities,
heterogeneous carbon credits created from these schemes are infused with varying levels of
environmental integrity.
Currently, carbon credits are traded like homogenous commodities because they are
presumed to be identical. However, because carbon credits are in essence heterogeneous, when
they are in fact traded like homogenous commodities, these trades ignore their non-fungibility

139

because of their varying levels of environmental integrity and carbon mitigation values.
Consequently, the environmental protection goal of linked cap-and-trade schemes is subverted.
In this regard, governments around the world must mutually agree on which
international trading model will ensure the environmental integrity of heterogeneous carbon
credits. Choosing the appropriate trading model will achieve environmental protection and costefficiency to collectively mitigate climate change on a truly international scale. It will also serve
as a platform for the creation of a universal, global carbon market.
The research question this thesis addressed is: Should carbon credits be traded like
commodities or like currencies to achieve environmental integrity in linked cap-and-trade
schemes?
In addressing this research question, this thesis began with a contextual background of
the role of cap-and-trade schemes in climate change mitigation. It also provided a contextual
background on why linking heterogeneous cap-and-trade schemes is one of the most effective
market-based climate mitigation policy tools that countries can include in their NDCs in order to
achieve the Paris Agreement’s GHG reduction goals. Chapter II examined whether the
government’s commodification of carbon pollution into carbon credits is justifiable. It concluded
that the commodification of carbon is justifiable because it provides a means to internalize costs
in a manner consistent with the polluter pays principle. It also enables scarce environmental
resources to become fungible and tradable in cap-and-trade schemes in order to achieve the
schemes’ objectives of cost-efficiency and environmental protection.
Chapter III laid the fundamental concepts of a cap-and-trade scheme as a climate
change mitigation tool. Chapter IV presented a brief overview of linking cap-and-trade schemes
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as a way to fully leverage their benefits on a larger scale. In Chapter V, the concept of
environmental integrity of carbon credits is explored in relation to the concept of carbon
mitigation value. Chapter VI discussed the advantages and disadvantages of trading carbon
credits using the commodity trading model and currency trading model using the criteria of
environmental integrity of carbon credits respectively.
In the final analysis, this thesis concludes that carbon credits should be traded like
currencies to achieve environmental integrity in linked cap-and-trade schemes. By using a
currency-like carbon exchange rate, heterogeneous carbon credits can be assessed with
equivalent mitigation values and thus made truly fungible. A currency-like trading of carbon
credits ensures that when carbon credits are traded, their levels of environmental integrity are
appraised and made equivalent to each other. This currency-like trading necessitates the use of
carbon exchange rates that adjust and calibrate their varying carbon mitigation values. With a
flexible exchange rate for carbon credits, the standard metric of CO2e will still be used to create
distinct, transferable units of carbon pollution. To make them environmentally equivalent, the
carbon mitigation value of carbon credits from one jurisdiction will be compared to the carbon
mitigation value of another jurisdiction. For an exchange or trade to take place, a carbon
exchange rate will determine the number of carbon credits from one jurisdiction that corresponds
to a certain number of carbon credits from another jurisdiction so that they are environmentally
equivalent. The carbon exchange rate will allow for the quick and fluid trading of carbon credits
while accurately reflecting their varied environmental qualities and carbon mitigation values.
Trading carbon credits like currencies using a carbon exchange rate will enable countries to
operate cap-and-trade schemes that achieve environmental integrity necessary for the eventual
emergence of a universal, global carbon market.
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B. Recommendations for Further Research
Further research can be undertaken to develop the carbon mitigation value concept and
the process for assessing carbon mitigation value based on the GHG mitigation efforts of various
jurisdictions.715 This research relates to the development of processes and protocols in which
carbon mitigation efforts are translated into carbon mitigation values that attach to tradable
carbon credits. 716  This research also relates to the establishment of an international or
multilateral organization that will implement institutional and governance mechanisms relating
to the creation of a global carbon exchange rate system.717
Likewise, more research can be pursued on the possible heterogeneous linking of
diverse policy instruments, including cap-and-trade schemes, emissions intensity trading
schemes, carbon taxes, performance-based standards and mandated technology standards,
especially in the manner in which varied policy instruments can meaningfully interact with each
other through the use of comprehensive carbon exchange rates.718 This topic is worthy of further
research because different jurisdictions will be pursuing a plethora of carbon mitigation policy
instruments to meet their NDC obligations pursuant to the Paris Agreement. Thus, it will be
crucial to determine how the varied carbon mitigation efforts of different jurisdictions can work
together through the heterogeneous linking of their climate mitigation policy regimes.719
C. Concluding Remarks
In his ground-breaking report to the British Government on the economic impacts of
climate change, Sir Nicholas Stern remarked: “[C]limate change is the greatest market failure the
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world has ever seen”.720 Linking various cap-and-trade schemes to form a universal global
carbon market is one powerful way for the world to effectively address this monumental global
market failure. But linking will only achieve the cap-and-trade goals of economic prosperity and
environmental protection if carbon credits are traded like currencies through the use of carbon
exchange rates. This is because carbon exchange rates will provide the fungibility to facilitate
the quick and fluid trading of carbon credits while accurately ensuring that their varied
environmental qualities and carbon mitigation values are made equivalent.
By employing a carbon currency trading model, countries can create a network of linked
cap-and-trade schemes to enable innovation in pursuing deeper GHG emissions reductions while
mitigating the deleterious effects of climate change.

Indeed, establishing this international

climate policy architecture through the Paris Agreement is imperative as the world collectively
strengthens its climate ambition to save our planet and ourselves before it is too late.

720

Nicholas Stern, Stern Review on the Economics of Climate Change (Report presented to the UK Prime Minister
and the Chancellor of the Exchequer in Stern’s capacity as Adviser to the Government on Climate Change and
Development, October 2006), online: UK Government’s National Web Archives,
<http://webarchive.nationalarchives.gov.uk> at 1.

143

BIBLIOGRAPHY
INTERNATIONAL TREATIES AND OFFICIAL DOCUMENTS
Conference of the Parties Serving as the Meeting of the Parties, Report of the Conference of
Parties on its twenty-first session, on Adoption of the Paris Agreement held at Paris from 30
November to 11 December 2015, UNFCCC, 21st Sess, UN Doc FCCC/CP/2015/10/Add.1
(2016).
European Commission, Directive 2003/87/EC of the European Parliament and of the Council of
13 October 2003 establishing a scheme for greenhouse gas emission allowance trading
within the Community and amending Council Directive 96/61/EC, [2003] OLJ 275/32.
European Commission, Directive 2009/29/EC of the European Parliament and of the Council of
23 April 2009 amending Directive 2003/87/EC so as to improve and extend the greenhouse
gas emission allowance trading scheme of the Community, [2009] OJ, L 140/63.
IPCC 1990: Climate Change in JT Houghton et al, eds, Climate Change: The IPCC Scientific
Assessment. Contribution of Working Group I to the First Assessment Report of the
Intergovernmental Panel on Climate Change (Cambridge, UK: Cambridge University Press,
1990).
IPCC 2007: Climate Change 2007 in B Metz et al eds, Climate Change 2007: Mitigation.
Contribution of Working Group III to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change (Cambridge, UK: Cambridge University Press, 2007).
IPCC 2007: Synthesis Report in R Pachauri et al, eds, Climate Change 2007: Synthesis Report.
Contribution of Working Groups I, II and III to the Fourth Assessment Report of the
Intergovernmental Panel on Climate (Geneva, Switzerland, 2007).
IPCC 2007: Climate Change 2007 in S Solomon et al eds, Climate Change 2007: The Physical
Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (Cambridge, UK: Cambridge University Press,
2007).
IPCC 2007: Policies, Instruments and Co-Operative Arrangements in Eric Haites & Ramon
Picha, eds, Climate Change 2007: Mitigation. Contribution of Working Group III to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge,
United Kingdom, 2007).
IPCC 2014: Summary for Policymakers in CB Field et al, eds, Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working
Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change
(Cambridge, UK: Cambridge University Press, 2014).

144

IPCC 2014: Summary for Policymakers in O Edenhofer et al, eds, Climate Change 2014:
Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change (Cambridge, UK: Cambridge
University Press, 2014).
Kyoto Protocol to the United Nations Framework Convention on Climate Change, 1 December
1997, 2303 UNTS 148, 37 ILM 22 (entered into force 16 February 2005).
Principles, nature and scope of the mechanisms pursuant to Articles 6, 12 and 17 of the Kyoto
Protocol, Dec 2/CMP.1 UNFCCC, 1st Sess, FCCC/KP/CMP/2005/8/Add.1 (2006).
Rio Declaration on Environment and Development, A/CONF.151/26 (Vol.1), UN General
Assembly (1992).
United Nations Framework Convention on Climate Change, 9 May 1992, 1771 UNTS 107, 31
ILM 849 (entered into force 21 March 1994).
SECONDARY MATERIALS: MONOGRAPHS
Anderson, Benjamin. The Value of Money (New York: Macmillan Co, 1917).
Baer, Julius B & Olin Glenn Saxon. Commodity Exchanges and Futures Trading: Principles and
Operating Methods (New York: Harper & Brothers, 1949).
Brohe, Arnaud, Nick Eyre & Nicholas Howarth. Carbon Markets: An International Business
Guide (London: Earthscan, 2009).
Frush, Scott. Commodities Demystified (New York: McGraw-Hill, 2008).
Gilbertson, Tamra & Oscar Reyes. Carbon Trading: How It Works and Why It Fails (Uppsala,
Sweden: Dag Hammarskjöld Foundation, 2009).
Hansjurgens, Bernd, ed. Emissions Trading for Climate Policy: US and European Perspectives
(New York: Cambridge University Press, 2005).
Knapp, Georg Friedrich. The State Theory of Money, 4th ed (London: Macmillan & Co Ltd,
1924).
Levinson, Marc. Guide to the Financial Markets, 4th ed (Great Britain: Profile Books, 2005).
Mankiw, N Gregory. Brief Principles of Macroeconomics, 6th ed (Ohio: South-Western Cengage
Learning, 2012).
Meckling, Jonas. Carbon Coalitions: Business, Climate Politics, and the Rise of Emissions
Trading (Massachusetts: The MIT Press, 2011).
145

Pigou A C. The Economics of Welfare (London: MacMillan & Co Ltd, 1920).
Radetzki, Marian. A Handbook of Primary Commodities in the Global Economy (New York:
Cambridge University Press, 2008).
Simmel, Georg. The Philosophy of Money, 3rd ed (London, Routledge, 2004).
SECONDARY MATERIALS: COLLECTION OF ESSAYS
Carvalho, Luís Francisco & João Rodrigues. “Are Markets Everywhere? Understanding
Contemporary Processes of Commodification” in John B Davis & Wilfred Dolfsma, eds, The
Elgar Companion to Social Economics (United Kingdom: Edward Elgar, 2008) 267.
Danish, Kyle W. “The International Regime”, in Michael B Gerrard, ed, Global Climate Change
and US Law (Chicago, Illinois: American Bar Association, 2007) 31.
Freestone, David. “The International Climate Change Legal and Institutional Framework: An
Overview” in David Freestone & Charlotte Streck, eds, Legal Aspects of Carbon Trading:
Kyoto, Copenhagen, and beyond (New York: Oxford University Press, 2009) 1.
Fujii, Yoshihiro. “Carbon Liability” in Wei-Yin Chen et al, eds, Handbook of Climate Change
Mitigation (Vienna, Austria: Springer, 2012) 412.
Haites, Erik. “Conclusion: Mechanisms, linkages and the direction of the future climate regime”
in Farhana Yamin, ed, Climate change and Carbon Markets: A Handbook of Emissions
Reduction Mechanisms (London: Earthscan, 2005) 32.
Hobley, Anthony. “Creating a Global Carbon Market” in Paul Q Watchman, ed, Climate
Change: A Guide to Carbon Law and Practice (London, UK: Globe Business Publishing
Ltd., 2008) 127.
Jaffe, Judson & Robert N Stavins. “Linkage of tradable permit systems in international climate
policy architecture”, in Joseph E Aldy & Robert N Stavins, eds, Post-Kyoto International
Climate Policy: Implementing Architectures for Agreement (Cambridge, UK: Cambridge
University Press, 2010) 119.
Levin, Peter & Wendy Nelson Espeland. “Pollution Futures: Commensuration,
Commodification, & the Market for Air”, in Andrew J Hoffman & Marc J Ventresca, eds,
Organizations, Policy, and Natural Environment: Institutional and Strategic Perspectives
(Stanford, California: Stanford University Press, 2002) 119.
Mehling, Michael. “Linking of Emissions Trading Schemes” in David Freestone & Charlotte
Streck, eds, Legal Aspects of Carbon Trading: Kyoto, Copenhagen, and beyond (New York:
Oxford University Press, 2009) 108.
146

Muller, Adrian. “Contributions of Economics and Ethics to an Assessment of Emissions
Trading”, in Daniel T Spreng et al, eds, Tackling Long-Term Global Energy Problems, vol
52 (New York: Springer, 2012) 133.
Stavins, Robert N. “Implications of the US experience with market-based environmental
strategies for future climate policy” in Bernd Hansjurgens, ed, Emissions Trading for Climate
Policy: US and European Perspectives (New York: Cambridge University Press, 2005) 63.
Tietenberg, Tom. “Tradable Permits in Principle and Practice”, in Jody Freeman & Charles D
Kolstad, eds, Moving to Markets in Environmental Regulation: Lessons from Twenty Years of
Experience (New York: Oxford University Press, 2006) 64.
Wemaere, Matthieu, Charlotte Streck & Thiago Chagas, “Legal Ownership and Nature of Kyoto
Units and EU Allowances” in David Freestone & Charlotte Streck, eds, Legal Aspects of
Carbon Trading: Kyoto, Copenhagen, and beyond (New York: Oxford University Press,
2009) 36.
Wilder, Martijn. “Nature of an Allowance” in Paul Q Watchman, ed, Climate Change: A Guide
to Carbon Law and Practice (London: Globe Business Publishing, 2008) 93.
Wilder, Martijn & Louisa Fitz-Gerald. “Carbon Contracting” in David Freestone & Charlotte
Streck, eds, Legal Aspects of Carbon Trading: Kyoto, Copenhagen, and beyond (New York:
Oxford University Press, 2009) 295.
SECONDARY MATERIALS: ARTICLES
Aldred, Jonathan. “The Ethics of Emissions Trading” (2012) 17:3 New Political Economy 339.
Aldy, Joseph E & Robert N Stavins. “The Promise and Problems of Pricing Carbon Theory and
Experience” (2012) 21:2 J Envt Dev 152.
Anttonen, Karoliina, Michael Mehling & Karl Upston-Hooper. “Breathing Life into the Carbon
Market: Legal Frameworks of Emissions Trading in Europe” (2007) 96 Eur Envtl L Rev 96.
Beckerman, Wilfred & Joanna Pasek. “The Morality of Market Mechanisms to Control
Pollution” (2003) 4:3 World Economics 191.
Bosetti, Valentina, Carlo Carraro & Emanuele Massetti. “Banking permits: Economic efficiency
and distributional effects” (2009) 31:3 J Pol’y Model 382.
Boyd, William. “Ways of Seeing in Environmental Law: How Deforestation Became an Object
of Climate Governance” (2010) 37 Ecology LQ 843.

147

Boyd, William & James Salzman. “The Curious Case of Greening in Carbon Markets” (2011) 41
Environmental Law 73.
Button, Jillian. “Carbon: Commodity or Currency? The Case for an International Carbon Market
Based on the Currency Model” (2008) 32 Harv Envtl L Rev 571.
Callon, Michel. “Civilizing Markets: Carbon Trading between in Vitro and in Vivo
Experiments” (2009) 34:3–4 Accounting, Organizations & Society 535.
Caney, Simon. “Markets, Morality and Climate Change: What, If Anything, Is Wrong with
Emissions Trading?” (2010) 15:2 New Political Economy 197.
Caney, Simon & Cameron Hepburn. “Carbon Trading: Unethical, Unjust and Ineffective?”
(2011) 69 Royal Institute of Philosophy Supplement 201.
Coase, Ronald H. “The Problem of Social Cost” (1960) 3 JL & Econ 1.
Dales, J H. “Land, Water, and Ownership” (1968) 1:4 Can J Econ 791.
Dyck, Tyson W. “Missing Linkages? Canada, Cap-and-Trade and the International Climate
Architecture” (2009) 8 Can Int’l Law 1.
Flachsland, Christian, Robert Marschinski, & Ottmar Edenhofer. “To Link or Not to Link:
Benefits and Disadvantages of Linking Cap-and-Trade Systems” (2009) 9.4 Climate Policy
358.
Goetz, John et al. “Development of Carbon Emissions Trading in Canada” (2008) 46:2 Alta L
Rev 377.
Goodin, Robert E. “Selling Environmental Indulgences” (1994) 47:4 Kyklos 573.
Harrison, Rachel Feinberg. “Carbon Allowances: A New Way of Seeing an Invisible Asset”
(2009) 62 SMUL Rev 1915.
Howland, Juliet. “Not All Carbon Credits Are Created Equal: The Constitution and the Cost of
Regional Cap-and-Trade Market Linkage” 27 J Envtl L 413.
Hutchinson, Terry & Nigel Duncan. “Defining and Describing What We Do: Doctrinal Legal
Research” (2012) 17:1 Deakin L Rev 83.
Jaffe, Judson, Matthew Ranson & Robert Stavins. “Linking Tradable Permit Systems: A Key
Element of Emerging International Climate Policy Architecture” (2009) 36 Ecology Law
Quarterly 789.
Johnson, Stephen M. “Economics v Equity: Do Market-Based Environmental Reforms
Exacerbate Environmental Injustice?” (1999) 56:1 Wash & Lee L Rev 111.
148

Kneteman, Christie J. “Building an Effective North American Emissions Trading System: Key
Considerations and Canada’s Role” (2010) 20:2 J Envtl L & Prac 127.
Kosoy, Nicolás & Esteve Corbera. “Payments for Ecosystem Services as Commodity Fetishism”
(2010) 69:6 Ecological Economics 1228.
Layfield, David. “Turning Carbon into Gold: The Financialisation of International Climate
Policy” (2012) 1 Environmental Politics 1.
Lerner, Abba P. “Money as a Creature of the State” (1947) 37:2 Am Econ Rev 312.
Liverman, Diana. “Who Governs, at What Scale and at What Price? Geography, Environmental
Governance, and the Commodification of Nature” (2004) 94 Annals of the Association of
American Geographers 734.
MacKenzie, Donald. “Making Things the Same: Gases, Emission Rights and the Politics of
Carbon Markets” (2009) 34 Accounting, Organizations and Society 440.
McAfee, Kathleen. “Selling Nature to Save It? Biodiversity and Green Developmentalism”
(1999) 17:2 Envt & Planning 133.
Monterubio, John. “Recognition of Property Rights in Carbon Credits Under California’s New
Greenhouse Gas Cap-and-Trade Program” (2012) 12:2 Sust Dev L & Pol’y 32.
Nash, Jonathan Remy. “Too Much Market: Conflict between Tradable Pollution Allowances and
the Polluter Pays Principle” (2000) 24 Harv Envtl L Rev 465.
Nussbaum, Martha C. “The Costs of Tragedy: Some Moral Limits of Cost‐Benefit Analysis”
(2000) 29 J Legal Stud 1005.
Partnoy, Frank. “Financial Derivatives and the Costs of Regulatory Arbitrage.” (1997) 22 J Corp
Law 211.
Radin, Margaret Jane. “Market-Inalienability” (1987) 100 Harv L Rev 1849.
Randolph, Justus J. “A Guide to Writing the Dissertation Literature Review” (2009) 14:13
Practical Assessment, Research & Evaluation 1.
Rose, Carol M. “Whither Commodification?” (2005) 84 Public Law & Legal Theory Research
Paper Series 1.
_______. “Environmental Law Grows up (More or Less), and What Science Can Do to Help”
(2005) 9 Lewis & Clark L Rev 273.
Salzman, James & JB Ruhl. “Currencies and the Commodification of Environmental Law”
(2000) 53:3 Stan L Rev 607.
149

Stavins, Robert N. “Policy Instruments for Climate Change: How Can National Governments
Address a Global Problem” (1997) 1997 U Chi Legal F 293.
_______. “A Meaningful US Cap-and-Trade System to Address Climate Change” (2008) 32:2
Harv Envtl L Rev 293.
Stein, Leslie. “The Legal and Economic Bases for an Emissions Trading Scheme” (2010) 36:1
Monash UL Rev 192.
Sterk, Wolgang & Joseph Kruger. “Establishing a Transatlantic Carbon Market” (2009) 9.4
Climate Pol’y 389.
Tuerk, Andreas et al. “Linking Carbon Markets: Concepts, Case Studies and Pathways” (2009) 9
Climate Policy 341.
Victor, David F & Joshua C House. “A New Currency: Climate Change and Carbon Credits”,
Harvard International Review (Summer 2004) 56.
Woerdman, Edwin, Alessandra Arcuri & Stefano Clò. “Emissions Trading and the Polluter-Pays
Principle: Do Polluters Pay under Grandfathering?” (2008) 4:2 Rev Law & Econ 565.
Wray, L Randall. “State Money” (2002) 32:3 Int’l J Pol Econ 23.
Zelmanovitz, Leonidas. “Money: Origin and Essence” (2011) 9:14 Criterio Libre 65.
SECONDARY MATERIALS: OTHER MATERIALS
Ahlberg, Malin. Linking Different Emissions Trading Systems - Current State and Future
Perspectives (Berlin: German Emissions Trading Authority, 2013).
Aldy, Joseph E & Seth Hoedl. Comparability of Effort in International Climate Policy
Architecture, Harvard Project on Climate Agreements (Cambridge, Mass.: Harvard Project
on Climate Agreements, January 2014), online: Harvard Kennedy School, Harvard
University <http://belfercenter.ksg.harvard.edu/climate>.
Bank of England. Emission Allowances: Creating Legal Certainty - Legal assessment of lacunae
in the legal framework of the European Emissions Trading Scheme and the Case for
Legislative Reform (London, England: Financial Markets Law Committee, 2009), online:
FMLC <222.fmlc.org>.
Baron, Richard & Cédric Philibert. Act Locally, Trade Globally: Emissions Trading for Climate
Policy (Paris, France: OECD/IEA, 2005).

150

Bodansky, Daniel M et al. Facilitating Linkage of Heterogeneous Regional, National, and SubNational Climate Policies Through a Future International Agreement, Harvard Project on
Climate Agreements (Cambridge, Mass.: Harvard Project on Climate Agreements, November
2014),
online:
Harvard
Kennedy
School,
Harvard
University
<http://belfercenter.ksg.harvard.edu/climate>.
Brown, Lucas Merrill, Alex Hanafi & Annie Petsonk. The EU Emissions Trading System:
Results and Lessons Learned (Washington, DC: Environmental Defense Fund, 2012), online:
Environmental Defense Fund <www.edf.org>.
Burtraw, Dallas et al. “Linking by Degrees: Incremental Alignment of Cap-and-Trade Markets”
(Discussion Paper prepared for Resources for the Future, April 2013), online: Resources for
the Future <www.rff.org>.
California Environmental Protection Agency (CEPA), Participation in the Western Climate
Initiative (2014), online: California Environmental Protection Agency Air Resources Board
<http://www.arb.ca.gov/regact/2012/capandtrade12/appendixb.pdf>.
Carr, Mathew & Alessandro Vitelli. “EU Factories Facing First Carbon Shortfall Since 2008”
(14 February 2014), online: Bloomberg Business <http://www.bloomberg.com>.
Chan, Michelle. “Smaller, Simpler and More Stable: Designing Carbon Markets for
Environmental and Financial Integrity”, Report for Friends of the Earth, (2009) 1.
Coelho, Ricardo Sequeiros. “Deconstructing Abstract Carbon: All Greenhouse Gas Emissions
Were Not Created Equal” (Paper presented at the ESEE 2011 Conference, Istanbul, June
2011).
Dagnet, Yamide & David Waskow. “An Enhanced and Effective Framework for Transparency
and Accountability in the Paris Agreement” (14 December 2015), online: World Resources
Institute Blog <http://www.wri.org>.
Davenport, Coral. “Nations Approve Landmark Climate Accord in Paris”, New York Times (12
December 2015), online: The New York Times <http://www.nytimes.com>.
De Perthuis, Christian. “Carbon Markets Regulation. The Case for a CO2 Central Bank”
(Discussion Paper prepared for the Carbon Prices and Markets Research Initiative at
University Paris-Dauphine, August 2011), online:
Chaire Economie du Climat
<www.chaireeconomieduclimat.org>.
European Commission.
<ec.europa.eu>.

EU ETS Handbook

(2015),

online:

European

Commission

European Environment Agency. Application of the Emissions Trading Directive by EU Member
States (2008), online: European Environment Agency <http://www.eea.europa.eu>.

151

European Financial Reporting Advisory Group (EFRAG). “Emissions Trading Scheme”
(Comment Paper in response to Autorite des Normes Comptables Paper “Accounting of
GHG Emissions Rights Reflecting Companies’ Business Models, April 2012), online:
EFRAG < www.efrag.org>.
Fankhauser, Sam & Cameron Hepburn. Carbon markets in space and time (Working paper
prepared for Centre for Climate Change Economics and Policy & Grantham Research
Institute on Climate Change and the Environment, July 2009), online: Climate Change
Economics and Policy <www.cccep.ac.uk>.
Farber, Dan. “Carbon as Commodity and Currency” (12 May 2012), online: University of
California Berkeley Law’s Blog Legal Planet <http://legalplanet.wordpress.com>.
Foundation for International Environmental Law & Development (FIELD). “The Legal Nature
of Emissions Reductions” (Background paper prepared for the International Workshop on the
Legal Nature of Emissions Reductions , May 2004).
Fluker, Shaun. “What Policy Direction Should Alberta Follow on Carbon Emissions?” (17
September 2015), online: University of Calgary Faculty of Law Blog <http://ablawg.ca>.
_______. A Comparison of Carbon Emission Trading Systems in New Zealand and Canada:
Diversity Is Not a Virtue in Carbon Law and Policy (2015) [forthcoming in McGill
International Journal of Sustainable Development Law & Policy, Vol. 11 No. 2, 2015]
online: Social Science Research Network <papers.ssrn.com>.
Gaines, Sanford E. “Emissions Trading Will Lead to Less Pollution; Technology, Not Stigma”,
New York Times (17 December 1997), online: The New York Times
<http://www.nytimes.com>.
Government of Ontario. Ontario, Québec and Manitoba Form a Dynamic Alliance to Fight
Climate Change” (7 December 2015), online: Government of Ontario News<
http://news.ontario.ca/opo/en/2015/12/ontario-quebec-and-manitoba-form-a-dynamicalliance-to-fight-climate-change.html>.
IPCC. The history of the IPCC, online: Intergovernmental Panel on Climate Change (IPCC)
<http://www.ipcc.ch >.
Jaffe, Judson & Robert Stavins. “Linking Tradable Permit Systems for Greenhouse Gas
Emissions: Opportunities, Implications, and Challenges” (Paper delivered for the
International Emissions Trading Association at the United Nations Climate Change
Conference, COP13/CMP3, Bali, Indonesia, November 2007).
Jickling, Mark & Larry Parker. “Regulating a Carbon Market: Issues Raised By the European
Carbon and U.S. Sulfur Dioxide Allowance Markets” (Congressional Research Service
Report Prepared for Members and Committees of Congress, February 2010), online:
Congressional Research Service at <www.crs.gov>.
152

Kossoy, Alexandre, et al. State and Trends of Carbon Pricing 2015 (Washington, DC: World
Bank, 2015).
Lake, Katherine. “How Will Carbon Markets Help the Paris Climate Agreement?” (13 December
2015), online: The Conversation: Academic Rigor, Journalistic Flair <
https://theconversation.com>.
Mace, MJ et al. “Final Report: Analysis of the Legal and Organisational Issues Arising in
Linking the EU Emissions Trading Scheme to Other Existing and Emerging Emissions
Trading Schemes (Final Report to the European Commission, 2008), online: Foundation for
International Environment Law and Development <http://www.field.org.uk>.
Macinante, Justin. “Networked Carbon Markets – Key Elements of the Mitigation Value
Assessment Process” (Discussion Paper prepared for World Bank Group’s Networked
Carbon Markets (NCM) Initiative, October 2015), online: The World Bank
<http://pubdocs.worldbank.org>.
Marcu, Andrei. “Mitigation Value, Networked Carbon Markets and the Paris Climate Change
Agreement” (Discussion Paper prepared for World Bank Group’s Networked Carbon
Markets
(NCM)
Initiative,
May
2015),
online:
The
World
Bank
<http://pubdocs.worldbank.org>.
“Value of Units in a Networked Carbon Market” (Presentation prepared for World Bank
Group’s Networked Carbon Markets (NCM) Initiative, November 2015), online: The World
Bank <http://pubdocs.worldbank.org>.

_______.

Marcu, Andrei & Monica Alessi. The Environmental Integrity of Linked Carbon Markets
(Brussels, Belgium: Centre for European Policy Studies, 2012).
Mascher, Sharon. “The ‘Historic’ Paris Climate Agreement: What It Means ‘At Home’ for
Canada and the Alberta Oil Sands” (18 December 2015), online: University of Calgary
Faculty of Law Blog <http://ablawg.ca>.
Mondshine, Michael, Jette Findsen & Christina Davies. “The Currency of Carbon” (14 January
2005), online: Environmental Finance <www.environmental-finance.com>.
Newell, Richard G, William A Pizer & Daniel Raimi. “Carbon Markets: Past, Present, and
Future” (Discussion Paper prepared for Resources for the Future, December 2012), online:
Resources for the Future <www.rff.org>.
Nordhaus, William D. “The Pope & the Market” (8 October 2015), online: The New York
Review of Books <www.nybooks.com>.

153

Northon, Karen. “NASA, NOAA Analyses Reveal Record-Shattering Global Temperatures” The
National Aeronautics and Space Administration (20 January 2016), online: The National
Aeronautics and Space Administration <http://www.nasa.gov/>.
Nusdeo, Ana Maria Oliveira. The Role of Markets and Property Rights in the Environmental
Protection (2008) SELA (Seminario en Latinoamérica de Teoría Constitucional y Política)
Papers, Paper 61, online: Yale Law School Legal Scholarship Repository
<http://digitalcommons.law.yale.edu/>.
Prag, Andrew, Gregory Briner, & Christina Hood. Making Markets: Unpacking Design &
Governance of Carbon Market Mechanisms (Paris, France: Organisation for Economic
Cooperation and Development /International Energy Agency, November 2012), online:
OECD iLibrary <www.oecd-ilibrary.org>.
Pope Francis, “Encyclical Letter ‘Laudato Si’: Of The Holy Father Francis On Care For Our
Common Home”, The Holy See (24 May 2015), online: <w2.vatican.va>.
Prell, Cameron. “The Paris Agreement on Climate Change: A Practical Guide” (15 December
2015), online: Crowell Moring Law Firm Website <https://www.crowell.com>.
Purvis, Nigel, Samuel Grausz, & Andrew Light. Carbon Market Crossroads: New Ideas for
Harnessing Global Markets to Confront Climate Change (Washington, DC: Center for
American Progress, April 2013).
Quebec Ministry of Sustainable Development, Environment & the Fight against Climate Change,
The Carbon Market - The Québec Cap and Trade System for Greenhouse Gas Emissions
Allowances (2015), online: Ministry of Sustainable Development, Environment & the Fight
against Climate Change <http://www.mddelcc.gouv.qc.ca>
Regional Greenhouse Gas Initiative (RGGI). Regional Greenhouse Gas Initiative (RGGI) Fact
Sheet (2015), online: Regional Greenhouse Gas Initiative (RGGI)
<http://www.rggi.org/docs/Documents/RGGI_Fact_Sheet.pdf>.
Reyes, Oscar. Letting the market play: corporate lobbying and the financial regulation of EU
carbon trading (Barcelona, Spain: Carbon Trade Watch, 2011).
Sandel, Michael J. “It’s Immoral to Buy the Right to Pollute”, New York Times (15 December
1997), online: The New York Times <http://www.nytimes.com>.
_______. “What Money Can’t Buy: The Moral Limits of Markets” (Tanner Lectures on Human
Values, “Commodification, Commercialization, and Privatization, delivered at the Brasenose
College, Oxford, 11 May 1998) [unpublished].
Stavins, Robert N. “Assessing the Outcome of the Lima Climate Talks” (14 December 2014),
online: An Economic View of the Environment <http://www.robertstavinsblog.org>.
154

_______. “The Papal Encyclical and Climate Change Policy” (5 October 2015), online: An
Economic View of the Environment <http://www.robertstavinsblog.org>.
_______. “Paris Agreement - A Good Foundation for Meaningful Progress” (12 December
2015),
online:
online:
An
Economic
View
of
the
Environment
<http://www.robertstavinsblog.org>.
Stern, Nicholas. Stern Review on the Economics of Climate Change (Report presented to the UK
Prime Minister and the Chancellor of the Exchequer in Stern’s capacity as Adviser to the
Government on Climate Change and Development, October 2006), online: UK
Government’s National Web Archives, <http://webarchive.nationalarchives.gov.uk>.
Szabo, Mike. “Paris Agreement rings in new era of international carbon trading” (12 December
2015), online: Climate Change International Technical and Training Center <www.citc.in.th>.
Widge, Vikram. “Carbon Markets in the Paris Agreement - An Early Holiday Gift” (17
December 2015), online: World Bank Development in a Changing Climate Blog
<http://blogs.worldbank.org>.
United Nations Framework Convention on Climate Change (UNFCCC). “Resource Guide for
Preparing the National Communications of Non-Annex 1 Parties, Module 4: Measures to
Mitigate Climate Change”, online: United Nations Framework Convention on Climate
Change (UNFCCC) <http://unfccc.int>.
_______. “International Emissions Trading”, online: United Nations Framework Convention on
Climate Change (UNFCCC)
<http://unfccc.int/kyoto_protocol/mechanisms/emissions_trading/items/2731.php>.
_______. United Nations Framework Convention on Climate Change: Handbook (Bonn,
Germany: UNFCCC Climate Change Secretariat, 2006).
_______. “Making Those First Steps Count: An Introduction to the Kyoto Protocol”, online:
United Nations Framework Convention on Climate Change (UNFCCC) <http://unfccc.int/>.
_______. “Lima Call for Climate Action Puts World on Track to Paris 2015”, online: United
Nations
Framework
Convention
on
Climate
Change
(UNFCCC)
<http://newsroom.unfccc.int/>.
_______. “Historic Paris Agreement on Climate Change: 195 Nations Set Path to Keep
Temperature Rise Well Below 2 Degrees Celsius”, online: United Nations Framework
Convention on Climate Change (UNFCCC) <http://newsroom.unfccc.int/unfcccnewsroom/finale-cop21/>.
Vaiciulis, Rolandas. Linking Emissions Trading Schemes with the European Union (LL.M
Thesis, University of Calgary, 2013)[Unpublished].
155

_______. “Linking Emissions Trading Schemes: Analysis and Recommendations for EUAustralia and Quebec-California Linkages” (Canadian Institute of Resource Law Occasional
Paper #50, September 2015).
Van Griethuysen, Pascal. “The Social Dimensions of Carbon Trading: Contrasting Economic
Perspectives” (Paper presented at the 2011 United Nations Research Institute for Social
Development Conference, Geneva, October 2011).
Vitelli, Alessandro. “Looking for a Commodity That’s Rising? Try Pollution Permits” (27
August 2015), online: Bloomberg Business <http://www.bloomberg.com>.

156

