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ABSTRACT

Negotiations pursuant to the Durban Platform for Enhanced Action appear likely to lead to a
2015 Paris agreement that embodies a hybrid climate policy architecture, combining top-down
elements, such as for monitoring, reporting, and verification, with bottom-up elements, including
“nationally determined contributions” from each participating country, detailing what it intends
to do to reduce emissions, based on its national circumstances. For such a system to be cost-
effective—and thus more likely to achieve significant global emissions reductions—a key feature
will be linkages among regional, national, and sub-national climate policies. By linkage, we mean
a formal recognition by a greenhouse gas mitigation program in one jurisdiction (a regional,
national, or sub-national government) of emission reductions undertaken in another jurisdiction
for purposes of complying with the first jurisdiction’s mitigation program. We examine how
a future international policy architecture could help facilitate the growth and operation of a
robust system of international linkages of regional, national, and sub-national policies. Several
design elements merit serious consideration for inclusion in the Paris agreement, either directly
or by establishing a process for subsequent international elaboration. At the same time, including
detailed linkage rules in the core agreement is not desirable because this could make it difficult

for rules to evolve in light of experience.
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1. INTRODUCTION

In the Durban Platform for Enhanced Action, adopted by the Conference of the Parties (COP)
to the United Nations Framework Convention on Climate Change (UNFCCC) in 2011, the
parties agreed to develop a new legal instrument “under the Convention applicable to all Parties,”
for adoption at the Twenty-First Conference of the Parties (COP-21) in December 2015, in Paris
(UNFCCC, 2012). Although the negotiations are still at a relatively early stage, it appears likely
that the 2015 agreement will reflect a hybrid climate policy architecture—one that combines top-
down elements, such as for monitoring, reporting, and verification, with bottom-up elements,
including “nationally determined contributions,” detailing what a country intends to do to reduce

emissions, based on domestic political feasibility and other factors (Bodansky and Diringer, 2014).

1 Bodansky is Foundation Professor of Law at the Sandra Day O’Connor College of Law, Professor at the School of Sustainability, and
Senior Sustainability Scholar at the Global Institute of Sustainability, all at Arizona State University; Hoedl is a J.D. student at Harvard
Law School; Metcalf is Professor of Economics, Tufts University, Research Associate of the National Bureau of Economic Research, and
Associate Scholar of the Harvard Environmental Economics Program; and Stavins is the Albert Pratt Professor of Business and Government
at the Harvard Kennedy School, Research Associate of the National Bureau of Economic Research, and University Fellow of Resources for
the Future. The authors gratefully acknowledge excellent research assistance from John Agan; valuable comments on a previous version of
the paper from Dallas Burtraw, Mariana Conte Grande, Denny Ellerman, Christian Flachsland, Andrei Marcu, Matthew Ranson, Eswaran
Somanathan, Robert Stowe, David Weisbach, and Jonathan Wiener; major contributions to Table 1 by Matthew Ranson; editing support
from Marika Tatsutani; and financial support from the following members of the International Emissions Trading Association: Chevron,
GDEF-Suez, Global CCS Institute, Rio Tinto, Shell, and TransCanada. The authors, however, are fully responsible for any errors and all

opinions expressed in this paper.
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To enhance the cost-effectiveness of such a system—and thus the likelihood of achieving
significant global emissions reductions—a key feature will be linkages among regional, national,
and sub-national climate policies. By linkage, we mean a formal recognition by a greenhouse gas
(GHG) mitigation program in one jurisdiction (a regional, national, or sub-national government)
of emission reductions undertaken in another jurisdiction for purposes of complying with the
first jurisdiction’s mitigation program.” Linkage can be very straightforward, as with the bilateral
recognition of allowances under two cap-and-trade regimes, but linkage can also take place
among a heterogeneous set of policy instruments, such as between systems of performance
standards, carbon taxes, and cap-and-trade. Linkage is a core focus of one key track of the current
international climate negotiations, namely the Framework for Various Approaches (FVA), which
originated at COP-13 in Bali, Indonesia in 2007 (UNFCCC, 2008, 1(b)(5)), and which seeks to

ensure that various types of national mitigation policies meet common standards.

This paper analyzes theoretical issues relating to linkage among heterogeneous climate policy
instruments and then applies this analysis concretely to the 2015 Paris agreement. It examines how
the agreement could help facilitate the growth and operation of a robust system of international
linkages of regional, national, and sub-national policies, as well as how inappropriate or excessive

rules could obstruct effective, bottom-up linkage.

The paper is organized as follows. Section 2 summarizes what is known about linkage in its various
forms. We identify the key economic and political advantages of and challenges to linkage, and
examine sources of interest and pressure from governments and the private sector. The section
concludes with an empirical review of existing and proposed climate policy linkages, and a list of

key lessons that have been learned to date.

In Section 3, we examine conceptually the role of linkage in a future international climate
agreement. Specifically, we postulate a set of generic needs for facilitating and regulating linkage,
examine the implications of the Durban Platform, and describe a small set of potential design
elements to facilitate linkage in a future international agreement. Section 4 of the paper transitions
from concepts to more concrete design issues in the context of international law. Alternative types
of international instruments are considered. The section concludes with an examination of how
key linkage design elements can be treated in a future international agreement. Section 5 of the

paper offers some conclusions.

2 Our use of the term linkage should not be confused with the concept of linkage in the international relations literature, where it refers to
negotiated agreements between countries in which multiple issues are negotiated and “linked” for purposes of coming to agreement on

the overall package. See, for example, Haas (1980).
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2. UNDERSTANDING LINKAGE

Separate and distinct policy instruments in different political jurisdictions may be linked together,
essentially through mutual recognition and crediting for compliance. As discussed below (and
in greater length in Metcalf and Weisbach [2012]), linkage could occur between cap-and-trade
and tax systems, between either of those systems and non-market regulatory systems, or among
non-market regulatory systems. Linkage can also be direct or indirect, as we explain below, and
bilateral or multilateral. We begin by utilizing the example of direct linkage between two cap-and-
trade systems, not because this will necessarily be the most common or important form of linkage

in the long term, but because it is the most obvious and easiest to understand.

2.1 Direct and Indirect Linkage

Direct linkage occurs when an agreement is reached between two cap-and-trade systems to accept
allowances (or credits) from the other jurisdiction for purposes of compliance with the local cap.
This can occur on a one-for-one basis, where an allowance from one jurisdiction is accepted in
place of an allowance for the same amount of emissions in another jurisdiction (Ranson and
Stavins, 2013a,b), or a trading ratio (exchange rate) can apply to allowance (or credit) transfers
between the two systems.’ Direct linkage can be bilateral (two-way), where both systems accept
allowances or credits from the other system for compliance, or unilateral (one-way), where only
one of two systems allows credits from the other for compliance (Ranson and Stavins, 2013b).

Indirect linkage occurs when two systems do not accept allowances from each other, but both
accept allowances (or credits) from a common third party (Ranson and Stavins, 2013b). For
example, cap-and-trade systems in two jurisdictions might both allow firms to comply using offsets
purchased from an emission reduction credit system. By accepting credits (or allowances) from
a common source (jurisdiction), both cap-and-trade-allowance markets influence the common
offset market, and in turn both influence allowance prices (and compliance costs) in each other’s

markets.

3 If systems wish to preserve different levels of ambition, they can put in place a number of mechanisms to do so. First, they can recognize
allowances from the other jurisdiction with an exchange rate. For example, a country with a more aggressive cap might agree to accept
allowances from a country with a less aggressive cap but apply an exchange rate so that, for example, three tons of emission allowances
from the other country would be required for one ton of compliance domestically (Burtraw ez al., 2013). Second, a country can place a
limit on the use of allowances from other systems. Third, a country could require a payment to “top up” each foreign allowance approved
for compliance purposes. For example, if an allowance from a system with a less ambitious cap (and an allowance price of $10) were used
for compliance in a system with a more ambitious cap (and an allowance price of $25), the complying entity in the second system could
be required to surrender the foreign allowance together with a payment of $15 to account for the difference. Note that the fee in this
type of top-up approach could be set below the difference in allowance value (i.e., at less than $15 in the example given) to preserve some

positive incentive for trading.
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2.2 Linkage among Homogeneous and Heterogeneous Policy Instruments

Cap-and-trade programs provide the most straightforward opportunity for linkage, by allowing
firms (emission sources) in one jurisdiction to comply either with local allowances or equivalent
allowances from another, linked system. However, a variety of issues arise even in such
straightforward linkages (Jaffe, Ranson, and Stavins, 2009; Ranson and Stavins, 2013b; Burtraw
et al. 2013). These include technical issues, such as monitoring, reporting, and verification of
emissions, and the structure and coordination of allowance tracking systems; emissions reduction
targets (for example, stringency of caps, and the scope and timing of coverage); allocation of
allowances (in particular, measures to address competitiveness and leakage); cost containment
mechanisms (rules for banking and borrowing, use and certification of offsets, price floors and
ceilings); and legal frameworks (for example, penalties for non-compliance, market regulation,
contingency processes for de-linking).

It is highly unlikely that all countries will employ national cap-and-trade instruments as their
means of reducing GHG emissions under the 2015 agreement. Other instruments include,
among other options, carbon taxes or fees, emission reduction credit systems (ERCs) such as the
Clean Development Mechanism, and emission intensity trading systems. Countries may also
rely on more traditional regulatory approaches (for example, mandated technology standards
or minimum emission reduction requirements). Hence, it is important to consider options for
linking different types of policy instruments (Hahn and Stavins, 1999; Metcalf and Weisbach,
2012). In this context, we think of linkage as a strategy to narrow or eliminate differences in
the shadow price of carbon (that is, the marginal cost of abatement) through policies that allow

carbon regimes in different political jurisdictions to interact in various ways.

For example, firms that are subject to a carbon tax might be allowed to pay taxes at a higher level
than they owe based on their emissions, and sell certified Emission Tax Payment Credits (ETPCs)
to firms that are operating under a cap-and-trade program. Within the cap-and-trade program,
firms could use ETPCs just as they would the equivalent quantity of allowances for purposes
of compliance. Conversely, firms under a cap-and-trade program could sell allowances to firms
required to pay a carbon tax, allowing the purchasing firm to lower its tax obligation by the
amount of allowances it submits for retirement. Likewise, either a carbon tax or a cap-and-trade
system could be linked with policies that provide subsidies for emissions reductions, which could
be traded like ERCs to be used in place of allowances to comply with a cap-and-trade program,
or as ETPCs for compliance with a carbon tax (Metcalf and Weisbach, 2012).*

4 Mexico’s recently enacted carbon tax allows the use of offset credits from projects under the Kyoto Protocol’s Clean Development

Mechanism (CDM) in lieu of tax payments (ICAP, 2014).
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In principle, market-based mechanisms’ (taxes, subsidies, and cap and trade) could be linked with
a performance-based regulatory system. If the regulation is in the form of a quantity standard
(e.g., tons of carbon-dioxide-equivalent reduction), firms could buy allowances or ETPCs from
another market to meet the required quantity of reduction, or to achieve reductions in excess
of the regulatory minimum and then sell additional reductions as ERCs. Intensity standards
may be translated into quantity standards at the source or firm level (per total output, total

sales, or whatever denominator the regulation prescribes), thus allowing for linkage (Metcalf and

Weisbach, 2012).

Technology standards present a considerably greater challenge, because it is difficult to verify the
additionality of emissions reductions from meeting or exceeding a technology standard. Even
a one-way link, which might allow firms facing the technology mandate to purchase offsets or
allowances from another system, would be challenging to implement. In principle, credits could be
used to attribute reductions to companies that outperform expected emissions from a technology
standard; these credits could then be sold to foreign markets (Metcalf and Weisbach, 2012).

2.3 Advantages of Linkage

Linkage offers a variety of economic and political advantages. These advantages have been key

motivating forces behind linkages that have already been established or are being planned.

2.3.1 Economics

Linkage allows for voluntary exchanges across systems, and thereby facilitates cost-effectiveness,
that is, achievement of the lowest-cost emissions reductions across the set of linked systems,
minimizing both the costs for individual countries as well as the overall cost of meeting the
collective cap.® Perhaps the key argument for allowing linkage in the UN climate change regime
is that, by reducing costs, linkage allows countries to adopt more ambitious policies. In addition,

linkage has a number of subsidiary benefits. By increasing the number of allowance buyers and/

5 We define market-based mechanisms as policy instruments that alter the price of emitting activities relative to non-emitting activities
based on the carbon content of the former. Examples of market-based policies include taxes and cap-and-trade systems that explicitly
price emissions. They also include subsidies to clean technologies (for example, feed-in tariffs or Renewable Portfolio Standards) that
alter the price of non-emitting energy sources relative to emitting sources. Note that some market-based mechanisms would be classified
as economic instruments (for example, taxes). Market-based approaches differ from traditional command-and-control approaches in
important ways: these approaches do not prohibit emissions by individual firms (although there may be an economy-wide limit as in the
case of a cap-and-trade system); rather they put a price on emissions at the margin. Moreover, that marginal price is common across all
emitters in equilibrium. The key advantage of a market-based approach is that it allows firms in the market to determine who will emit

greenhouse gases based on the firm-specific value of emissions, rather than dictating who must reduce emissions.

6 Although this is an economic merit of linkage, for political reasons price equalization may not be a near-term goal (Ranson and Stavins,

2013a), as we discuss later.
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or sellers across linked cap-and-trade systems, linkage tends to increase market liquidity (Ranson
and Stavins, 2013a). To the extent that linkage reduces carbon price differentials across countries
or regions, it also reduces the potential for competitive distortions caused by “leakage” (where
leakage refers to emissions-generating sources or activities moving to jurisdictions with less

stringent climate policies).

Moreover, by expanding the scope and size of the market for carbon allowances, linkage can
mitigate allowance price shocks caused by extreme weather or other unexpected events (Burtraw
et al., 2013) and thereby reduce price volatility, although in the process, linkage also can transmit
price volatility from one system to another. Finally, linkage can reduce the market power of
individual market participants. Large buyers or sellers of emissions in a small market may be
able to exercise market power, and strategically affect allowance prices (Wiener, 1999, Metcalf
and Weisbach, 2012). But this potential is diminished when the overall market is expanded,
provided that the same entity is not a significant allowance buyer or seller in both of the linked

jurisdictions.

2.3.2 Politics

One possible political motivation for linkage is the ability of a country to demonstrate global
leadership, as some jurisdictions may see political benefits from supporting global action on climate
change. For example, the European Commission has indicated that linking the European Union
Emissions Trading System (EU ETS) with other cap-and-trade systems “offers several potential
benefits, including...supporting global cooperation on climate change” (European Commission,
2014c). The prospect of linkage may allow nations to exert greater diplomatic influence on

unlinked, free-riding nations, encouraging them to take action on climate change.

Likewise, international linkage agreements can offer domestic political benefits, as leaders can
point to linkage as a sign of “momentum” for increasing participation in systems similar to (or at
least compatible with) their domestic climate policies. Linked systems may also provide regulatory
stability, attractive from the point of view of affected firms, in the sense that it may be more
difficult to introduce changes in an emission-reduction scheme when those changes require some

sort of coordination with other countries with linked emissions systems.

There are also administrative benefits from linking that come from sharing knowledge about the
design and operation of a carbon-pricing system. Quebec may benefit in this way from its linkage
with the larger California cap-and-trade system. Also, linkage may reduce administrative costs
through the sharing of such costs and the avoidance of duplicative services. Making the combined
system run more smoothly can insulate both participating systems from political attacks.
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Political support for linkage may also come from the capture of greater local co-benefits, such
as reductions of emissions of correlated pollutants (Flachsland ez 4/, 2009). If one jurisdiction
has a lower GHG price than another before linkage, linkage may provide a market for additional
emissions reductions in the low-price jurisdiction that yields additional co-benefits to that
jurisdiction. Conversely, a high-price jurisdiction may resist linking with a low-price system
because linkage could mean fewer domestic emissions reductions, with the loss of related co-
benefits. This concern was raised during debates in California regarding whether to link with

Quebec’s cap-and-trade system.

It is possible that linkage and the set of harmonized rules and procedures that accompany linkage
may provide cover for politically difficult decisions. Monitoring and verification procedures that
are opposed by particular interest groups, for example, can be justified on grounds that these

procedures are needed to realize the benefits that accrue from linking with other jurisdictions.

Linking heterogeneous systems can create political flexibility to pursue the domestic policy
instrument that is most feasible politically, while retaining the option to link with other types of
systems. This may enable greater participation in linking despite diverse political tastes (Metcalf
and Weisbach, 2012). Finally, well-designed linkage systems may pave the way for other forms of

cooperation among nations.

2.4 Challenges of Linkage

The advantages of linkage are real, but linkage also brings with it a number of challenges. Some

of these challenges are economic, others are political.

2.4.1 Economics

First, it is important to recognize that linkage has the potential to improve the cost-effectiveness
of a pair of linked policies only if there is sufficient environmental integrity in both systems
with respect to their monitoring, reporting, and verification requirements (Ranson and Stavins,
2013a). If one jurisdiction in a linked pair or large set of linked jurisdictions lacks the capacity
or motivation to track emissions and emission allowances accurately (and/or the capacity or
motivation to measure and verify offset credits), these loopholes will be exploited throughout
the system, damaging the cost-effectiveness of the full set of linked policies. This can create

significant barriers to linkage between nations with different levels of environmental and financial
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management (Metcalf and Weisbach, 2012).” On the other hand, linkage could encourage the
development of stronger systems: a desire to link between two countries or regions might induce
the party with the weaker system to improve the environmental integrity of its system in order to
persuade the other party to link.

Linkage itself can undermine environmental integrity. For example, linkage can result in double
counting if transfers between countries are not properly accounted for and if, as a result, the same

emissions reduction is counted towards compliance in more than one national system.

Strategic behavior could also produce adverse economic consequences in a set of linked systems.
In a game-theoretic analysis of two countries setting their emissions caps (and thereby, their
reduction targets), Helm (2003) examines the incentives of two countries that wish to link but
assign different values to emissions reductions. Suppose that Country A adopts an ambitious
emissions cap that leads to high allowance prices, reflecting the high value it places on emissions
reductions. Country B may assign a lower value to its emissions reductions, and thus sets a
domestic cap on emissions that produces a lower domestic allowance price than Country A. If
Country B anticipates linking with Country A, it may have an incentive to loosen its domestic
cap even more, so that the post-linkage emissions price more closely reflects its domestic benefits
from emissions reductions. This can lead to disparities in ambition that could complicate efforts
to link.* However, multilateral linkage would reduce the power of one jurisdiction to influence

the international price by adjusting its own cap.

Even if a linkage is established, it may not be executed in terms of actual trades if transaction
costs inhibit trading. As we discuss later, harmonized or uniform multilateral rules can facilitate
effective linkage by lowering transaction costs. This is true of harmonized rules both for national
policies, such as emissions trading, and for bilateral linkage agreements. Private actors can trade
more easily between different jurisdictions if the traded units are subject to similar or identical

rules in the two jurisdictions.

7 A nation with high environmental integrity can seek to protect against such risks in its bilateral linkage agreements with other nations
by linking only with nations that have comparable standards, by otherwise ensuring the environmental integrity of whatever trades are
facilitated under linkage (ensuring that “a ton is a ton”), or by applying an exchange rate to trades. A nation can also seek to protect the
integrity of its national system against the risk that nations with which it is linked may seek to link with third nations that have lower
standards by reserving the right to cancel its linkage agreements, or by requiring that linkages with third nations obtain its consent. But
as more and more nations join a single linked system, these options become increasingly cumbersome. Pizer and Yates (2014) note that
how delinking occurs in practice can have significant implications for the overall cost of carbon abatement policies. They discuss the

implication of this finding for linkage agreements.

8 In a closely related game-theoretic analysis, Holtsmark and Sommervoll (2012) examine the incentives that nations face when they
set their national emissions-reduction targets under a bottom-up pledge-and-review system. They find that if countries anticipate that
international emissions trading will be implemented, they have incentives to establish less ambitious reduction targets than if trading were

not anticipated.
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2.4.2 Politics

While linkage has the potential to improve aggregate cost-effectiveness across linked jurisdictions,
it can also have significant distributional implications between and within jurisdictions (Ranson
and Stavins, 2013a).” Firms that were allowance buyers (firms with high abatement costs) in the
jurisdiction with the higher pre-link allowance price will be better off as a result of the allowance
price changes brought about by linking, as will allowance sellers (firms with low abatement costs)
in the jurisdiction with the lower pre-link allowance price. Conversely, allowance sellers in the
jurisdiction with the higher pre-link allowance price and allowance buyers in the jurisdiction with
the lower pre-link allowance price will be hurt by the allowance price change that results from the
link. For the jurisdiction that faces higher prices post-linkage, this means greater transfers from

buyers to sellers (Newell, Pizer, and Raimi, 2013).

An increase in the volume of trades (as a result of linkage) may also have distributional implications
and attendant political consequences, depending on the relative influence of buyers and sellers in
the jurisdiction (Ranson and Stavins, 2013a). Within jurisdictions, the potential also exists for
elites in developing countries to capture allowances from domestic cap-and-trade systems and sell

them into linked markets to the detriment of the local economy (Somanathan, 2010).

In some cases, jurisdictions that have established emission-reduction policies may be motivated,
at least in part, by a political desire to provide incentives for long-term investment in domestic
abatement activities. The carbon price brought about by a cap-and-trade system or carbon tax
may be expected to induce greater domestic development of low-carbon technologies, but existing
carbon taxes and cap-and-trade systems have had little if any impact on technology innovation,
presumably because of relatively low carbon prices (Calel and Dechezlepretre, 2012). If a system
with a high allowance price links with a system with a lower allowance price, the firms in the
system with higher abatement costs will have less incentive to find innovative ways to reduce their
emissions, since they can opt instead to purchase allowances at the new lower price. The result

may be less technological innovation than expected under the emissions policy pre-linkage.'’

Beyond such long-term investment impacts, linkage may raise political concerns by reducing
domestic environmental ambition (in the sense that domestic emission reductions will be less
than what they would have been without linkage) in the short term. In existing cap-and-trade

systems, rules limiting the use of foreign offsets may indicate a desire to ensure domestic emissions

9 Distributional implications across jurisdictions pertain specifically to capital flows from countries with higher prices to those with lower

prices. As discussed in section 3.2.1, these flows can create their own political problems for climate policy.

10 This holds if technology innovation is convex in allowance prices or if innovation is a function of the maximum price across systems. The

opposite would hold if innovation is concave in prices.
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abatement, even when domestic actions are more costly.'' This concern appears to have motivated
the design of the EU ETS in its third commitment period (2013-20), as well as the design of the
Regional Greenhouse Gas Initiative (RGGI) in the northeastern United States (RGGI, 2014c¢),
and the cap-and-trade system under California Assembly Bill 32, the Global Warming Solutions
Act of 2006 (AB 32) (Ranson and Stavins, 2013a).

In some cases, the desire to ensure a minimum level of domestic mitigation may be motivated
by the belief that domestic mitigation provides co-benefits unrelated to climate change, such as
reduction of localized air-pollutants (Flachsland ez a/., 2009). Linkage that reduces abatement in
the local system may forfeit such politically important co-benefits. It is also possible, however, that
the ability to link to other systems (and so enjoy the opportunity to achieve emission reductions

at lower cost) may provide political support for greater ambition in mitigation goals.

Finally, linkage presents the political challenge of ceding some degree of national (or other
jurisdictional) autonomy. Before two jurisdictions link, they may need to agree on how to
reconcile design features that they have separately established for their respective systems (Ranson
and Stavins, 2013b). As those design features may represent a compromise between competing

stakeholder interests within a country, any changes could pose political hurdles.

2.5 Interest and Pressure

Interest in linkage and pressure to establish linkages can be expected and have been observed from
governments, firms with compliance obligations, and multilateral organizations. The EU, for
example, has used participation in the ETS as a precondition for full EU membership (Ellerman
and Buchner, 2007). Likewise, the EU has announced that it will delink with developing countries
post-2020 by ceasing to accept Clean Development Mechanism (CDM) offset credits until a

more robust international emissions reduction market is defined (Lippman, 2014)."

Companies with compliance responsibilities have demonstrated their interest in linkage through
their membership in the International Emissions Trading Association (IETA), which has publicly
supported linkage of emissions trading systems (IETA, 2014a). According to IETA, “linking
enables companies to capture a wider range of mitigation opportunities to keep costs down”

(IETA 2014b). Firms in a system with relatively high allowance prices will see an advantage in

11 These political considerations are distinct from economic considerations, such as concern about the ability to verify the quality of
international offsets. Limiting or disallowing foreign offsets in certain instances may be more cost effective than expending resources to

ensure the quality and additionality of foreign offsets.

12 Between now and 2020, the EU in principle accepts CDM offset credits, but credits from projects registered since January 2013 are
eligible only if the project is hosted by a Least Developed Country. The current surplus of ETS allowances, however, means that CDM

credits are not needed at present.
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linking with a system that has lower allowance prices, as access to lower-cost allowances will
reduce their compliance costs. Firms in a lower-priced system, however, may be reluctant to link
for the same reason (because they would expect to see higher allowance prices), but even these
firms might see benefits from linkage in terms of increased liquidity, greater price stability, and

reduced opportunities for sellers to exercise market power, as mentioned above.

Offsetting that potential reluctance is the opportunity for firms with low marginal abatement
costs to receive rents in the form of payments for emission reductions in excess of their abatement
costs. In addition, one-way links with ERC or offset programs are also popular among firms with
compliance responsibilities, provided that offset prices are below allowance prices in the relevant

existing cap-and-trade system.

Finally, multilateral organizations have shown interest in linkage. The World Bank’s Globally
Networked Carbon Markets Initiative strives to provide a reliable process for valuing the climate
mitigation impact of emission-reduction units from different nations, providing “exchange rates”
for allowances or credits to be traded between national or regional markets, even if these markets
are not formally linked. As currently conceived, the Initiative would include independent rating
agencies, an International Carbon Reserve, and an International Settlement Platform (World
Bank, 2014b). The World Bank has also established a Partnership for Market Readiness to prepare

developing countries for implementing market-based systems, as discussed in section 4.3.4.

2.6 Experience

As of early 2014, 20 regional, national, or sub-national cap-and-trade systems were either
operating or scheduled to launch in 40 countries (not including emissions trading under the
Kyoto Protocol). These include the EU ETS, RGGI, seven regional pilots in China, and emissions
trading systems in California, Kazakhstan, New Zealand, Quebec, Switzerland, and Tokyo (World
Bank, 2014a). Of these, most had established or proposed at least one international linkage with

another cap-and-trade or credit system.

These links fall into four general categories: one-way and two-way linkages between cap-and-trade
systems; one-way linkages between cap-and-trade systems and credit systems; implicit linkages
via national trading under Article 17 of the Kyoto Protocol; and various types of non-traditional

linkage.

The first panel in Table 1 lists former, existing and planned direct linkages between cap-and-trade

systems.'” There have been two cases of planned one-way linkages, both now abandoned. One

13 The two-way linkages described in Table 1 can be bilateral or multilateral. We distinguish them in the table by denoting the former as

“Two-way” and the latter as “Multilateral.”The multilateral linkages are all two-way.
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was Australia’s former plan to accept EU ETS allowances beginning in July 2015. Due to the
election of a new government in September 2013, Australia rescinded its existing carbon tax and
planned cap-and-trade system in July 2014, resulting in the termination of this announced one-
way linkage. The other example of one-way linkage was the language in RGGI’s 2006 amendment
to its MOU that allowed participants to use allowances from foreign cap-and-trade systems when
and if RGGI allowance prices exceeded a specified trigger price (the trigger price started at $10
per ton of CO, in 2005 and increased by roughly 2 percent each year). Because RGGI prices have
remained well below the trigger price, this one-way linkage option was never exercised. The 2013

updates to the RGGI Model Rule ended this conditional linkage (RGGI, 2013b, 3).

Table 1 also lists several proposed bilateral linkages. The most prominent example is the agreement
between California and Quebec to link their cap-and-trade systems and hold joint permit auctions
beginning in the fall of 2014. Although Australia formerly had plans for a two-way linkage with
the EU ETS beginning in 2018, the repeal of Australia’s cap-and-trade system ended this link as
well (ClimateWire, 2013).'

Table 1 includes two examples of multilateral linkage: between the EU ETS nations and between
the RGGI states. While these are not technically linkages between independent cap-and-trade
systems, both involve countries (in the case of the EU ETS) or sub-national states (in the case of
RGGI) negotiating an agreement to merge their carbon markets. Because of the similarities to

linkage, it is useful to view such systems as sets of linked cap-and-trade programs (Ellerman and
Buchner, 2007).

The second panel in Table 1 lists existing and proposed one-way linkages in which cap-and-
trade systems have agreed to accept offsets from ERC systems. By far the most important credit
system, in terms of the volume of credits created, is the Kyoto Protocol’s CDM. As Table 1 shows,
several cap-and-trade systems, including those of the EU, Switzerland, and New Zealand, have
established such one-way linkages with the CDM. Of these, the EU has been the dominant
purchaser of CDM credits: as of 2011, over 80 percent of issued CERs were surrendered by EU
ETS participants or were being held in EU carbon registry accounts (Shishlov and Bellassen,
2012, 16-17).

The third panel in Table 1 lists examples of heterogeneous linkage. Under Mexico’s recently
established carbon tax on fossil fuels (initially set at $3.50 per ton carbon dioxide equivalent
[tCO,e]), firms may elect to use offset credits from CDM projects developed in Mexico to meet
all or part of their tax liability. The precise form of the interaction between these two instruments

14 Less defined, but a potential precursor of a bilateral linkage, is a Memorandum of Understanding signed on July 28, 2014 by the Governor
of California and the government of Mexico to coordinate climate policy efforts, including the possible development and implementation
of “carbon pricing systems and other market-based instruments” (Kahn, 2014). Also, in 2013, California, Oregon, Washington, and

British Columbia established the Pacific Coast Collaborative to coordinate climate policies.
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is still being developed (World Bank, 2014a, 81). South Africa also plans to allow offsets to be
used in lieu of tax payments when its carbon tax goes into effect, currently planned for 2016
(Bosworth, 2014).

Other proposed offset programs also exist. For example, California has negotiated Memoranda of
Understanding with the provinces of Acre, in Brazil, and Chiapas, in Mexico, to work together
to develop a framework to allow the use of offsets from those states in California’s cap-and-trade
system under AB 32.

In addition to the system-level linkages shown in Table 1, some nations’ cap-and-trade systems
participate in an informal, highly indirect form of linkage via the trading of Assigned Amount
Units (AAUs) under the Kyoto Protocol. The Protocol assigns each Annex I Party a quantity of
AAUs equal to its GHG emissions target for a given commitment period, measured in metric tons
of CO2-equivalent. The Protocol then requires each Annex I Party, at the end of a commitment
period, to surrender enough AAUs to cover its actual emissions over the period. If a country’s
emissions exceed its AAUs, it is allowed to make up the difference by purchasing AAUs from
another country under Article 17 of the Kyoto Protocol (or by obtaining emissions credits

under one of the Protocol’s project-based mechanisms—Joint Implementation and the CDM)

(UNFCCC, 1998).

In principle, AAU trading between nations creates implicit linkages between their domestic carbon
abatement policies. For example, consider a transfer of AAUs between two nations with cap-and-
trade systems, both of which are committed to meeting their Kyoto Protocol commitments. By
buying additional AAUs, the purchasing country would be able to relax the aggregate emissions
cap in its domestic cap-and-trade system while still achieving its Kyoto target. Conversely, after
the transaction, the selling country would need to tighten its emissions cap in order to meet its

Kyoto commitment, holding all else constant.

In practice, the market for AAUs has involved a very limited number of participants. This should
not be a surprise, given that governments are not simple cost-minimizing entities and lack
necessary information about abatement costs (Hahn and Stavins, 1999). Most AAUs have been
purchased by one of three sets of buyers: Japanese firms, the government of Spain, and the World
Bank. Other buyers of AAUs have included Austria, Belgium, Ireland, Japan, Luxembourg, the
Netherlands, Portugal, and one U.S. firm. Virtually all transactions occurred between 2008 and
2012 and involved sales by economies in transition—specifically, central and eastern European
countries. The sole exception was a very small sale of AAUs by New Zealand in 2010 (UNEP Risp
Centre, 2013; Ranson and Stavins, 2013a, 6).

There have also been a few instances of partial and unconventional linkage, including some

cases of what Burtraw ez al. (2013) refer to as “linking by degrees.” Such linkages have occurred
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when jurisdictions have taken actions that fell short of establishing a formal link but nonetheless
brought their systems into closer alignment. For example, in 2013, Australia and California
signed a memorandum of understanding on sharing information and experience with cap-and-
trade systems and with linkage (AGCER & CARB, 2013). Similarly, California and RGGI
have engaged in information sharing and have adapted some design elements from each other
(Burtraw et al., 2013), while the state of Washington and the United Kingdom have engaged in a
partnership to collaborate on carbon-market design, as well as other issues (State of Washington

and UK DECC, 2014).

As noted above, linkages among carbon tax systems can be direct or indirect. Carbon taxes are
currently in place or planned in British Columbia, Denmark, Finland, Iceland, Ireland, Japan,
Mexico, Norway, South Africa, Spain, Sweden, Switzerland, and the United Kingdom. Some
of these taxes, particularly those in Europe, appear intended to complement the carbon price
established by the EU ETS (World Bank, 2014a, 76-87).

The U.S. federal government has recently proposed CO, regulations on existing electricity-
generating power plants. These regulations would provide strong incentives and renewed interest
in the widespread development of state-level and multi-state market-based policies—in particular,
cap-and-trade systems—over the next several years (Chemnick, 2014). While designed as a set
of state-specific intensity targets (emissions per megawatt-hour), the proposed rule would allow
states to utilize regional cap-and-trade systems, among other approaches, to pursue comparable
mass-based targets. It is likely that some of these regional approaches will link with California’s
AB 32 system and/or the RGGI system.

2.7 Lessons Learned

Experience to date with explicit and implicit linkages of carbon policies across jurisdictions yields
some potentially useful lessons (Ranson and Stavins, 2013a). First of all, a number of regions,
nations, and sub-national jurisdictions have demonstrated their preference for linkage. Despite
evident challenges, the current “bottom-up” trend of bilateral and multilateral linkages has
demonstrated significant progress in the context of a potential future hybrid climate agreement.
Second, linking carbon markets has proved “powerful and effective,” although the risk of linking
includes the reality that problems in one market can be transferred via linkage to other systems

(World Bank, 2014a, 34).

Third, although there was demonstrable value to firms in Annex I countries from their use of
CDM offsets for purposes of cost mitigation, a functioning international market for such offsets
does not appear likely to continue under the current political landscape, particularly given
changes in the EU ETS. Fourth, the International Transaction Log, part of the Kyoto Protocol
process, played an important role by tracking traded units (Marcu, 2014). Fifth, linkages are not
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permanent, and are subject to national or sub-national political swings (as occurred in Australia),

causing uncertainty for regulated firms (Ranson and Stavins, 2013a)."

Finally, the benefits and attraction of linkage are likely to evolve over time. In the short run, the
benefits may be more political (developing a sense of momentum and climate leadership) and
administrative (learning by sharing, reducing duplicative administrative costs, and coordinating
rules and procedures) than economic (this point is also stressed by Burtraw ez 2/. [2013]). In the
short run, full price harmonization is unlikely, given restrictions on the magnitude of allowance
flows observed in current linkage schemes (Table 1). In the absence of full price harmonization,
some efficiency-enhancing transactions will not take place. In the long run, however, as carbon
markets mature and nations adopt more ambitious mitigation targets, especially in light of the
2-degree-Celsius limit on warming that climate negotiators have embraced, it is reasonable to expect
some loosening of constraints on linkage flows, contributing to enhanced price harmonization

and increased cost effectiveness of carbon policy.

3. LINKAGE UNDER A FUTURE INTERNATIONAL
AGREEMENT

Given that linkage among homogeneous and heterogeneous policy instruments could be brought
about through bilateral arrangements, is there a useful role for the multilateral UNFCCC to play
in facilitating or regulating linkage in a future climate agreement? To address this question, we
examine potential generic needs for facilitating or regulating linkage, and examine, in particular,
the implications of the Durban Platform for Enhanced Action. On this basis, we explore the
role that linkage might play in a future international climate policy architecture and we identify
design elements that could potentially facilitate linkage.

3.1 Generic Needs for Facilitating and Regulating Linkage

As a first step to identifying needs for international governance in regard to linkage, we examine
situations in which markets for goods and services of various kinds have been subject to coordination
or regulation by national governments and international institutions. We then review rules and
oversight that have been provided for existing regional, national, and sub-national GHG cap-and-

trade regimes.

3.1.1 National and International Regulation of Markets for Goods and Services

The regulation of markets can be justified by the presence of market failures. For example, a large

holder of allowances in a cap-and-trade system may be able to exercise market power, thereby

15 In most cases, however, systems were delinked before linkage came into effect (New Jersey’s exit from RGGI being a notable exception).

We thank a reviewer for pointing this out.
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influencing the market price for allowances and erecting barriers to entry, including in the primary
(product) market (Hahn, 1984). While linkage can reduce this impact by enlarging the market,
a single entity might still hold a large share of allowances across the linked jurisdictions. In that

case, market power could remain a concern.

Regulation could, in principle, limit the propagation of risk from one market to another. In
emissions markets, regulation to limit risk could come in the form of price ceilings that trigger the
sale of allowances from a reserve to prevent exceptionally costly emissions reductions from being
required. Conversely, price floors for emissions allowances can be implemented to ensure financial

incentives for a minimal level of emissions reductions.'®

More broadly, various forms of governance can help play coordinating roles in markets—reducing
transaction costs and promoting accountability through definitions, standard setting, or increased
transparency. International or cross-jurisdictional institutions can provide several types of support
to help facilitate well-functioning markets. One form of support could involve information
sharing, such as tracking financial instruments and reporting prices and quantities of transactions
to other market participants, thereby reducing information-related transaction costs that might
otherwise constitute barriers to trade.'” A second form of support might focus on developing
universal definitions of key terms, thereby promoting a common language for market exchanges.
Such universal standards for financial instruments or transactions can facilitate well-functioning

markets.

When considering potential market failures, it is important to consider two questions. First,
can the market failure be addressed through private-sector engagement without the need for
intervention by governments or international organizations? And second, would regulation be
welfare improving once politics intrude on the actual design and implementation of regulatory
approaches? When considering options for the 2015 Paris agreement, it will be important to
keep these questions in mind. Our review of existing linkage mechanisms does, however, suggest
the potential for welfare improving regulatory approaches. Even if one takes the position that
some form of top-down regulatory oversight of linkage is not necessary, it will still be important
to ensure that the Paris agreement does not contain elements that would inadvertently impede

linkage and reduce the effectiveness of market-based climate policy mechanisms.

16 Murray, Newell, and Pizer (2009) proposed an allowance reserve as an alternative to price caps and floors. This mechanism requires
a regulatory and governance structure. The EU has also proposed a Market Stability Reserve to address potential market imbalances

(European Commission, 2014d).

17 Some information services may best be provided by private firms. In this case, it may be that the regulatory role is to ensure transparency

and open access to market transaction data.
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