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EXECUTIVE SUMMARY

With tradable permit systems for greenhouse gasd{zinissions in place in some parts
of the world and actively being considered in agh@ncreasing attention has been given to the
opportunity to link these systems. Linking occwBen the government that maintains one
system allows regulated entities to use allowammegredits from another system to meet
domestic compliance obligations.

Linking creates opportunities for inter-system ingdthat can reduce the aggregate cost
of meeting emission targets by broadening allowaswé credit markets, and by permitting
emission reduction efforts to be redistributed asriinked systems. In principle, this flexibility
can be offered to regulated entities without compsing the effectiveness of climate change
mitigation efforts because emission reductions hthee same effect on atmospheric GHG
concentrations no matter where in the world thesuoc

While linking can reduce the long-run cost of matigg climate change, it also has other
implications. In particular, linking can have disutional and (in some cases) emissions
implications, and can reduce a government’s contk@r the impacts of its tradable permit
system. Thus, in considering linkages, governmerdg have to weigh linking’s implications
for potentially competing policy objectives, muck will be required in developing other
elements of climate policy. Because linking’s irogtions depend on the type of link that is
established and the specific characteristics astjdeof the linked systems, in the near-term,
some links will be more attractive and easier tatdsh than others. Importantly, those links
that may be the easiest to establish — links betwesp-and-trade systems and emission-
reduction credit systems such as the Clean DevadopiMechanism — likely can provide much
of the near-term cost-saving and risk-diversifyaityantages that linking can offer.

This report explores the opportunities, implicaiprand necessary foundations for
linkages.

Categories of Tradable Permit Systems That Can Beihked

Tradable permit systems that can be linked falb itwo categories: cap-and-trade
systems and emission reduction credit systemsi{gstems). Under a cap-and-trade system,
the total emissions of a group of regulated souarescapped by creating a limited number of
tradable emission allowances and requiring thoseces to secure and surrender a quantity of
allowances equal to their emissions. The Europgdiion’s Emissions Trading Scheme is an
example of such a system. Under a credit systefities that voluntarily undertake particular
emission reduction projects are awarded creditsdéua be sold to participants in cap-and-trade
systems. The Clean Development Mechanism (CDMiisxample of such a system.

Types of Linkages

Several types of links can be established betwgsterss. Depending on whether only
one or both linked systems recognize the othettsvainces, direct links between systems can
be either “one-way” (unilateral), in which allowasccan flow in only one direction, or “two-

' Throughout this report, we use “allowances” t@refollectively to allowances and credits, excepere
a distinction between allowances and credits i®s&ary.
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EXECUTIVE SUMMARY

way,” in which allowances can flow in either direct” Two-way links can be bilateral, when
established between just two systems, or multéétarnen established among multiple systems.

If a system establishes a one-way link by recoggianother system’s allowances, and
the former system’s allowance price is the higHehe two, inter-system trading will occur until
the systems’ prices converge at an intermediatd.le¥ the former system’s price is the lower of
the two, there will be no incentive for inter-systérading. If systems establish a two-way link,
allowances will be sold from the system with thevéo allowance price to that with the higher
price until prices converge. Along with affectiegch system’s allowance price, this trading
alters the distribution of emission reductions asrthe systems.

Even if two systems are not directly linked, they e indirectly linked through separate
links with a common third system. Through tradoegween each system and the common third
system, the supply and demand for allowances insgagem can affect that in the other system
even though the two systems are not directly linked

Implications of Linkages

By broadening markets for allowances and creditdifg increases the liquidity and
improves the functioning of those markets. Linkialgo can reduce the costs of the linked
systems by making it possible to shift where emisseductions occur across the systems. Just
as allowance tradingithin a system allows higher-cost emission reductionsetoseplaced by
lower-cost reductions within that system, tradaegoss systems allows higher-cost reductions in
one system to be replaced by lower-cost reductioraother system. While the cost savings
from linking are valuable in their own right, inetttontext of global climate change mitigation
efforts, a particularly important benefit of linignis the opportunity it offers to establish
“common but differentiated responsibilities” acrdssdable permit systems without increasing
the cost of achieving global emission targets.

Along with the cost savings that it can offer, lim carries with it other implications that
warrant consideration. In particular, under someumstances, linked systems collectively will
not achieve the same level of emission reductienthay would absent linking. This can result
either from a link's impact on emissions under tmked systems, or from its impact on
emissions leakage from those systems. Linking ladsodistributional impacts across and within
systems. As with other international trade, e¥dimking offers cost savings to each system on
the whole, through its effect on allowance pridasking can create both winners and losers
within the linked systems. Moreover, linking leadscapital flows between linked systems.
Finally, linking reduces the control that a counitigs over the impacts of its tradable permit
system. Once a domestic system is linked with lerosystem, decisions by the government
overseeing that other system can begin to influgheedomestic system’s allowance price,
distributional impacts, and emissions implicationmportantly, linking’s implications and the
tradeoffs it presents depend fundamentally on fipe tof link that is established, and the
characteristics and design of the linked systems.

" The only link that can be established with a dregstem is a one-way link in which the systemésdits
can be used in a cap-and-trade system. Both ogematwo-way links can be established between cap-
and-trade systems.
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EXECUTIVE SUMMARY

One-Way Linkage between a Cap-and-Trade System aralCredit System

A one-way link between a cap-and-trade system acrédit system can offer potentially
significant cost savings by giving the cap-and#raystem’s participants access to low-cost
emission reductions, such as emission reductiorortypities in developing countries and
opportunities to reduce net emissions that arelegihg to incorporate directly in a cap-and-
trade system (e.g., biological sequestration).addition, such a link’s distributional impacts
ought to elicit broad support because the link@aly serve to reduce the cap-and-trade system’s
allowance price, and increase the price that estih the credit system receive for their credits.

While it offers potentially significant cost savsigthe main concern regarding such a
one-way link is that some of the traded creditd waerstate the amount of emission reductions
associated with their generation in the creditesyst If this occurs, the use of credits in a cap-
and-trade system will lead to increased emissibas dre not fully offset by reductions in the
credit system. The primary reason for this condsrthe challenge of verifying that projects
awarded credits in a credit system represent aaditiemission reductions beyond what would
occur if they were not granted credits — the séedahdditionality problem.

The key tradeoff presented by a link with a creggtem is between the cost savings it
can offer and its emissions implications. In addieg this tradeoff, a balance can be struck
through the standards that are established to agvadits in the credit system or to allow their
use in the cap-and-trade system. Also, this tfhdeaffected by the cap-and-trade system’s
characteristics and design. If the system empé#ysafety valve,” any emissions impacts of
linking with a credit system would be mitigatedht link limits the use of that safety valve, and
the associated increase in emissions. Likewisegthissions impacts of such a link would be
mitigated if it reduces emissions leakage fromdéue-and-trade system.

While some credit systems may be linked with ontg @ap-and-trade system, others,
such as the CDM, may be linked with multiple systenPre-existing links between a credit
system and other cap-and-trade systems significaftéct the implications of establishing a
new link with that credit system. Because partiais in the newly-linked cap-and-trade system
must compete with other cap-and-trade systemsréalits, pre-existing links can reduce the cost
savings from the new link if the newly-linked systéas a relatively low allowance price. Pre-
existing links also can mitigate the possible emiss implications of linking with a credit
system. This is because some of the offsettingggon reductions associated with the use of
credits in the newly-linked system will not occarthe credit system itself, but rather in other
cap-and-trade systems from which the credits adteabiay. The fact that some of the credits
used in the newly-linked system otherwise would used in another cap-and-trade system
renders moot any additionality concerns associaiéid the use of those credits. The new link
would only influence which cap-and-trade systensukese credits, not whether they are used.

Through the indirect links that they create, ongrVirsks between multiple cap-and-trade
systems and a common credit system can achieve anth@erhaps much of the cost savings
that would be realized from direct links among thasip-and-trade systems. Competition for
credits will cause credits to be used in the sy&gmith the highest allowance price, reducing
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EXECUTIVE SUMMARY

differences in the indirectly linked cap-and-tradgstems’ allowance prices, and thereby
reducing the remaining cost savings from diregtlkihg those systems.

Two-Way Linkage between Cap-and-Trade Systems

A primary determinant of the cost savings from a-tmay link between cap-and-trade
systems is the difference between the systems aflog/prices. The greater the difference, the
greater are the cost savings. At the same tineegrbater the difference, the more the allowance
price in at least one of the linked systems wijuatlas a result of the link; and such adjustments
can have other implications that merit consideratio assessing a link. For example, a link’s
distributional impacts and its effect on emissideekage from the linked systems depends on
how linking affects each system’s allowance price.

Along with differences in their allowance pricesrious aspects of the design of the
linked systems can influence the implications okiing. For example, by influencing who gains
and who loses as a result of allowance price adjsts that result from linking, each system’s
allowance allocation approach will at the very tesfect the domestic distributional impacts of
linking. Certain allocation approaches (in parfcuthe use of relative emissions caps and
“updating allocations”) also can affect the emiasiamplications and even the cost savings from
linking. A cap-and-trade system’s monitoring, repg, and enforcement provisions are another
element of its design that influences the implmadi of linking. While the importance of these
provisions for the link’'s environmental integrity readily apparent, these provisions also can
influence a link’s implications for allowance prigelatility in the linked systems.

Although several aspects of the design of linkestesys affect the implications of a
linkage, they will not themselves be affected bgtthnkage. For example, linking will not
affect who is regulated under a domestic cap-aadetsystem, allowance allocation methods, or
monitoring and penalty regimes. Each linked systeammtains control over those decisions.

On the other hand, trading opportunities presehyedn unrestricted link will lead to the
automatic propagationd¢ facto harmonization) of certain design elements, inclgdiroffset
provisions and linkages with other systems; banking borrowing provisions; and safety valve
provisions. If these provisions, sometimes refeteeas cost-containment measures, are present
in one of the linked systems, they will be madeilabée to participants in the other system
regardless of whether or not that other systenthase provisions.

This automatic propagation can be limited by plgaiestrictions on a link. But short of
prohibiting any net sales of allowances from theteay with the more generous cost-
containment measures, no restriction can ensuteathiak will not increase the use of those
measures. Moreover, any restriction that limies pnopagation of those measures will present a
tradeoff, as it also will reduce the cost savirrgsfthe linkage.

Prospects for Linkages

Linkages will be an important element of any cd&ative, long-run effort to reduce
GHG emissions in which tradable permit systemsufegprominently. Linking opportunities are
not limited by any meaningful technical barrierBherefore, the various implications of linking
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EXECUTIVE SUMMARY

described above likely will be the primary deteramnts of whether and how quickly
governments adopt particular linkages.

At least in the near-term, some links will be mat&ractive and easier to establish than
others. For example, one-way links between captauk systems and credit systems may be
more readily established than two-way links betwemp-and-trade systems. Given the
implications of two-way links between cap-and-traystems, to facilitate such links between
some systems, it may be necessary to harmonizarcetements of the design of those systems.
In some cases, it may even be necessary to estéibbader international agreements governing
aspects of the design of linked cap-and-trade systeeyond mutual recognition of allowances.

Necessary Foundations for Future Two-Way Linkages

Mutually beneficial two-way links can be establidhkbetween cap-and-trade systems
whose designs differ in many important respects sbme harmonization of their design may be
necessary to facilitate links between them. Aeaws use of particular allocation approaches
(namely, relative caps and updating allocationsyl ié&s monitoring, reporting, and enforcement
provisions can affect the desirability of linkingrfpotential partners. However, the extent to
which these design elements would need to be harmedrio facilitate linkage depends on
circumstances specific to each system and linkage ;differences between systems can remain
without undermining the case for linking. In cast, agreement on a unified set of cost-
containment measures likely will be a necessancpralition for an unrestricted two-way link
between systems, given the propagation of thossumesthat results from such a link.

In principle, two-way links can be established dynpy mutual recognition of each
system’s allowances. Yet, because linking redacgesvernment’s control over the impacts of
its system, more encompassing international agretsmmay be necessary to facilitate some
links. Some governments may willingly become “prtakers” in the international allowance
market, effectively ceding control to governmeritattoversee larger systems with which they
link. On the other hand, before linking their gyas, other governments may wish to reach
agreement on a particular process for making futuaerial changes to their respective systems,
given the effects that such changes can have dnather’s systems.

Near-Term Opportunities for One-Way Linkages with Credit Systems

While some two-way links between cap-and-trade esyst may take more time to
establish, in the near-term, one-way links betwesnand-trade and credit systems likely will
be more attractive and easier to establish. Aweaedink with a credit system may offer a cap-
and-trade system greater cost savings than a twolinka with another cap-and-trade system.
Also, such one-way links can only reduce allowapigees in the cap-and-trade system, giving a
government greater control over its system thanei$tablished a two-way link with another cap-
and-trade system. The additionality problem isnaportant concern associated with such links,
but it can be managed through the criteria estaddigor awarding or recognizing credits.

If emerging cap-and-trade systems link with a comroedit system, such as the CDM,
this will create indirect links among the cap-aratie systems. Through the indirect links that
they create, such one-way linkages can achieve somdeperhaps much of the near-term cost
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EXECUTIVE SUMMARY

savings and risk diversification that direct twoywaks among cap-and-trade system would
achieve. Moreover, they can do so without reqgitime same foundation that likely would be
needed to establish direct two-way links, suchambnization of cost-containment measures.
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SECTION 1

INTRODUCTION

As momentum builds toward a meaningful global effo address climate change, it is
apparent that tradable permit systems will playiraportant role in reducing greenhouse gas
(GHG) emissions. Indeed, two of the most signiftcastitutions for reducing GHG emissions
implemented to date — the European Union’s Emissidnading Scheme and the Clean
Development Mechanism — are tradable permit systemsadable permit systems also are
being considered as a primary policy instrument riedlucing GHG emissions in Australia,
Canada, and the United States, among other cosintrie

Increasingly, attention has been given to the gwosof linking existing and emerging
tradable permit systems for GHG emissions. Linkiegurs when the regulatory authority that
maintains a tradable permit system allows regulaetities to use emission allowances or
emission reduction credits from another system éetntheir domestic compliance obligations.
Such recognition of allowances or credits from heotsystem creates incentives that otherwise
would not exist for inter-system allowance or ctéxdiding.

This inter-system trading can reduce the aggregagé of meeting the linked systems’
collective emissions targets. Just as allowaragirigwithin a tradable permit system allows
higher-cost emission reductions to be replaceddweif-cost reductions within that system,
tradingacross systems allows higher-cost reductions in one systebe replaced by lower-cost
reductionsn another system. In principle, such flexibility to trade across ®sits can be offered
to regulated entities without compromising a GH@dable permit system’s environmental
effectiveness because emission reductions haves#me impact on atmospheric GHG
concentrations no matter where in the world thesuoc

Linking can offer significant benefits, as it bdess allowance and credit markets and
can reduce the cost of meeting the collective domisstarget of linked systems. But there are
also reasonable concerns about linking that méenhton. Under some circumstances, linked
systems collectively will not achieve the same l@feemission reductions as they would absent
linking. Also, linking can lead to distributionahpacts across and within systems that may be
deemed undesirable. Finally, linking can redueedbntrol that a country has over the impacts
of its tradable permit system. Thus, in evaluating case for linking, careful consideration
needs to be given to both the advantages and distates of such action.

This report examines the environmental and ecoanampacts of linking tradable permit
systems, and examines how such impacts are affegtdtide type of linkage that is established
and the characteristics and design of the linkestesys: In so doing, this report identifies

! While we focus on the environmental and economipzicts of linking, other issues also may deserve
attention. For example, technical issues may nedxk resolved to facilitate linking the infrastiues
that support trading in different countries’ systerand the compatibility of linkages with intermeaal
trade law needs to be considered.
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SECTION 1: INTRODUCTION

tradeoffs among competing policy objectives thah d# presented by linkage, potential
obstacles to future linkage, and steps that cdlitée linkage?

Section 2 of this report provides a basic intrdituicto the two general categories of
tradable permit systems, cap-and-trade systemermaigsion reduction credit systems. Section 3
briefly reviews GHG tradable permit systems thavehd®een implemented, are soon to be
implemented, or have been proposed.

Section 4 describes the types of linkages thatobeaestablished between tradable permit
systems, and Section 5 offers examples of suchadiek. Section 6 discusses the primary
benefits of linkage, and puts those benefits in tomtext of the broader set of policy
implications that should be considered in assedsiking opportunities.

Because the implications of linking depend fundatady on the type of linkage that is
established and the characteristics of the linkelesns, Sections 7 and 8 offer more detailed
assessments of the implications of two types ddalges. Section 7 examines the implications of
a “one-way” link between a cap-and-trade system amamission reduction credit system, in
which credits from the latter system can be used¢dmpliance in the former system. Section 8
discusses the implications of a “two-way” link beem cap-and-trade systems, in which the two
systems mutually recognize each other’s allowances.

Based on the findings of the preceding sectioesti® 9 examines future prospects for
linkages and evaluates the conditions that caerfdlseir establishment. In so doing, it identifies
those elements of the design of tradable permitesys that may need to be adjusted or
harmonized to facilitate linkage, and considersrtie of international agreements in facilitating
linkage. Finally, Section 10 concludes.

2 This report summarizes and builds on the evoluingerstanding of the implications of linking, to
which many prior studies contributed, including tdaiand Mullins (2001), Baron and Bygrave (2002),
Blyth and Bosi (2004), Baron and Philibert (200)is and Tirpak (2006), and Kruger et al. (2007).
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SECTION 2

CATEGORIES OF TRADABLE PERMIT SYSTEMS

Because the implications of linking depend on tiype of tradable permit systems that
are linked, it is important to distinguish betwewvo categories of systems: cap-and-trade
systems and emission reduction credit systems i{cegdtems). This section describes the
defining features of cap-and-trade systems andt@gstems.

2.1. Cap-and-Trade Systems

A cap-and-trade system constrains the aggregaissiems of regulated sources by
creating a limited number of tradable emissionvedloces — equal to the level of the overall cap
— and requiring those sources to secure and sweremdjuantity of allowances equal to their
emissions. Faced with the choice between surremglean allowance or reducing their
emissions, firms place a value on an allowance rifégcts the cost of the emission reductions
that can be avoided by surrendering an allowarideerefore, regardless of how allowances are
initially distributed, allowance trading can ledtb@ances to be put toward their highest-valued
use: covering those emissions that are the mastydo reduce. Conversely, the opportunity to
trade allowances ensures that the emissions redgatindertaken to meet the cap are those that
are the least costly to achieve.

In developing a cap-and-trade system, policymakarst decide on several elements of
the system’s design. Policymakers must deterntieestope of the cap’s coverage, or what
sources will be subjected to the overall cap andtvypes of GHG emissions will be covered.
This scope of coverage decision determines thel levelemand for allowances. A related
decision is that regarding the cap’s point of ragah. A cap on energy-related carbon dioxide
(CO,) emissions can be enforced either by requiring tleasil fuel suppliers surrender
allowances for the carbon content of their fueésql'upstream regulation”), or by requiring that
final emitters surrender allowances for their eimniss (“downstream regulation”).

Policymakers also must determine how many allowario issue and how to distribute
them, decisions that are characterized as allowahoeation decisions. The choice regarding
how many allowances to issue defines the levehefamissions cap. Policymakers may choose
to establish a pre-determined trajectory of absobtatps, or to allow the level of the cap (and,
hence, the number of allowances issued) to adyest ttime in response to changes in economic
activity.> We refer to the latter type of arrangement aslative cap, although specific variants
are often described as intensity- or rate-based.cab relative cap could tie the number of
allowances issued in a given year to a nationalkatdr of economic activity, such as gross
domestic product, or to production levels of paitac emission sources or sectors.

% The level of a cap also may be adjusted to refleanges in the sources that are covered by theFap
example, if sources can opt-in to the system, theag be a corresponding change in the aggregate cap
when a source opts-in.
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SECTION 2: CATEGORIES OF TRADABLE PERMIT SYSTEMS

Allowances can be freely distributed or auctioned, a combination of the two
approaches can be employed. If allowances ardyfdistributed, the possible methods for
determining who receives them, and how many all@eareach recipient receives, are limitless.
In evaluating the implications of linking tradalgermit systems, it is important to distinguish
between methods in which the distribution of alloags is updated over time in response to
future developments (so-called updating allocajioasd methods in which the distribution of
allowances for future years is determined at time tihe cap-and-trade system is implemented.

Finally, policymakers must decide on a numbereatdres of the cap-and-trade system
relating to monitoring and reporting, as well afoetement of compliance with the cap.
Decisions also must be made regarding the lengtineofompliance period.

A key concern in many countries developing mangattimate policies is uncertainty
regarding the costs of such policies. In the cdnéa cap-and-trade system, costs are reflected
in the price of emission allowances, which reflethte most costly incremental emission
reduction necessary to meet the cap. Thus, corad®rat cost uncertainty is often expressed as
concern about the level and volatility of allowameees.

In response to concerns about cost uncertaintghnaitention has been given to the
opportunity to include “cost-containment” measumesap-and-trade systems, including offset
provisions, allowance banking and borrowing, arshfety valve provision. An offset provision
allows regulated entities to offset some of thamissions with credits from emission reduction
measures that are outside the cap-and-trade sygssempe of coverage. While often viewed as a
part of a cap-and-trade system, an offset provialea can be viewed as a link between the cap-
and-trade system and a credit system.

Banking allows firms to use allowances to demaitstcompliance with the cap in any
year after the allowances are issued. Borrowitgpnal firms to borrow allowances that will be
issued in future years to demonstrate compliancennearlier year. Thus, banking and
borrowing allow firms flexibility to shift emissioneduction efforts over time to minimize costs.
Systems that allow banking and borrowing effectiveldefine the emissions cap as a cap on
cumulative emissions over a period of years, rathem a cap on emissions in specific years.

A safety valve puts an upper bound on the cositsfittms will incur to meet an emissions
cap by offering them the option of paying a predateed fee (the safety-valve “trigger price”)
to purchase additional allowances. The same effattbe achieved by allowing firms to pay a
predetermined fee to cover those emissions for lwthey do not surrender allowances. Firms
facing a choice between reducing emissions furthaying allowances in the market, or paying
the safety-valve fee will only reduce their emissidurther or buy allowances in the market if
doing so costs less than the fee.

In its simplest form, a safety valve introducesaaleoff between avoiding unexpectedly
high costs and achieving a system’s emissions ttargéhen a safety valve is exercised, firms’
emissions exceed the number of allowances that wimiteally distributed. However,
modifications to a safety valve can mitigate (ortgpdially eliminate) this tradeoff through
provisions such as reducing subsequent years’inapsponse to use of the safety valve.
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SECTION 2: CATEGORIES OF TRADABLE PERMIT SYSTEMS

2.2. Emission Reduction Credit Systems

Rather than achieving emission reductions by trgaa limited number of emission
allowances, an emission reduction credit systemgbrabout emission reductions by awarding
tradable credits for certified reductions. Somegpams that are described as credit systems can
be quite similar to a cap-and-trade sysferitherefore, in this report, when we refer to credi
systems, we are describing a subset of systembadiata few key differentiating characteristics.
First, the systems to which we refer are thosewhbrch participation is entirely voluntary.
Second, the systems to which we refer are thoseséinae only as a source of credits that can be
used by entities facing compliance obligationstimer systems. They do not themselves impose
any obligations on entities to hold or surrendexdds. Third, the systems to which we refer
grant credits for particular projects based on stimate of how those projects reduce emissions
from some agreed-upon baseline level of what eomnssivould have been if the projects had not
been carried owt. Thus, in determining how many credits to grantemmity for a project,
calculation of the appropriate baseline is as ingrtras measuring emissions.

In designing a credit system, policymakers muderd@&ne what types of emission
sources and actions can be awarded credits. Fonpeacertain emission reduction projects
may be excluded from consideration due to conckoutathe feasibility of accurately measuring
results. In addition, policymakers must decideaanethod for calculating the number of credits
that are awarded. These calculations could beopeed on a project-by-project basis, they
could be based on standards applied to all propcssparticular type, or some combination of
these approaches could be employed. Regardleskich approach is used, decisions must be
made about how to measure baseline emissions,bemd whether and how other considerations
are accounted for in determining the number of itseid award for a project. For example,
policymakers must decide whether and how to acctamemissions leakage — the fact that
emission reductions from a given project may leadftsetting increases in emissions elsewhere.

* For example, a credit system may set individuabksions limits for firms, and allow them to generat
tradable credits if they reduce their emissionWwetheir assigned limit. Such a system would be
essentially identical to a cap-and-trade systenrevkeach firm is allocated a quantity of allowantes
reflects its specific emissions limit.

® By contrast, one of the earliest tradable perystems, the U.S. Environmental Protection Agency’s
Emissions Trading Program, granted tradable craditirms that reduced their emissions below a
mandatory limit. Such a credit system does naer#lie same challenges associated with determtiméeng
appropriate baseline as do the credit systemsahaliscuss in this report.
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SECTION 3

GREENHOUSE GAS TRADABLE PERMIT SYSTEMS

This section briefly reviews existing, planned, gmwspective GHG tradable permit
systems. Rather than providing a comprehensiveewewf these systems, this section is
intended to familiarize the reader with systemsulised in later sections to illustrate points
related to linkind’

3.1. Cap-and-Trade Systems
3.1.1. European Union Emissions Trading Scheme

The European Union’s Emissions Trading Scheme (EB)HEs the largest existing GHG
cap-and-trade system. Phase | of the EU ETS, 20806 to 2007, capped aggregate,CO
emissions from more than 11,000 industrial faeiitand electricity generators in 25 European
countries. Those sources collectively emitted approximatedy billion metric tons of C@in
2005, about 45 percent of the EU’s £@nissions. The EU ETS cap has been tightened for
Phase I, which runs from 2008 to 2012. Also, shepe of the EU ETS has been expanded to
cover new sources in countries that participate®hase |, and to include sources in Bulgaria
and Romania, which acceded to the EU in 2007.

3.1.2. Norwegian Emissions Trading System

A Norwegian emissions trading system began operatidhe same time as the EU ETS.
From 2005 to 2007, it covered a relatively smallafeindustrial sources accounting for just 10
to 15 percent of Norway's GHG emissichsNorway has since agreed to adjust its system to
conform to the rules and procedures of the EU BEAf) which it will be linked. These
adjustments include broadening the scope of sowwoesred, such that Norway's system will
cover approximately 40 percent of its GHG emissiSn#n response to this expansion, Norway
will remove some of the CQaxes that the newly-included sources had beeamrezfjto pay in
prior years. Norway has recognized that the desfghose taxes, which covered 68 percent of
Norway's CQ emissions, should take into account the desigmgfemissions trading systerh.

® Others have surveyed existing and prospective @#@able permit systems, or have offered in-depth
examinations of particular systems. For exampée Baron and Philibert (2005), Ellis and Tirpak
(2006), Capoor and Ambrosi (2007), and the symposim the European Union’s Emissions Trading
Scheme in th&eview of Environmental Economics and Policy, Volume 1, Number 1, Winter 2007.

" European Commission (2005).

®1d. and European Commission (2007b).

° Ministry of the Environment (2005).

1% Eyractiv.com (2007).

" Ministry of the Environment (2005).
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SECTION 3. GREENHOUSE GAS TRADABLE PERMIT SYSTEMS

3.1.3. Swiss Emissions Trading System

Under its CQ Act, in 2008, Switzerland will introduce a fee# francs per ton of CO
emissions from industrial fossil fuel use, whiclc@ants for about one-half of Switzerland’s
energy-related Cemissions? Depending on trends in emissions over the comeays, this
fee could rise as high as 36 francs by 2010. Aal@mnative to this fee, companies can adopt
legally binding emission targets for 2008 to 20fhattwould be translated into an allocation of
allowances in a Swiss cap-and-trade system.

3.1.4. Japan’s Voluntary Emissions Trading System

Japan’s Voluntary Emissions Trading System (JVEA&) been in operation since April
2006. Facilities bid for subsidies from the gowveemt by pledging emission reductions, and
corresponding emission targets. Based on a linpted of funding for these subsidies, thus far,
the Japanese government has selected 89 factlitiesceive subsidies and take on emissions
targets, thereby joining JVETS. These facilities account for no more than a feiian tons of
Japan’s annual GHG emissions, which exceeded lli@nbinetric tons in 2004* The selected
facilities were allocated tradable allowances comsueate with their pledged emission targets.
If a facility fails to surrender a sufficient numbef allowances to cover its emissions, it must
return the subsidies that it originally receivedt faces no other penalties.

3.1.5. Australia’s Existing and Proposed Systems

In 2003, New South Wales (NSW) began operationtoifG@reenhouse Gas Reduction
Scheme. This scheme is effectively a credit systewhich all electricity retailers in NSW and
other selected electricity market participants mguired to obtain and surrender a specified
number of emission reduction credits each yealhese requirements were established with a
goal of achieving an aggregate target for per-aagitissions from NSW electricity generation.

Recently, there has been movement in Australiatdwse development of a nationwide
cap-and-trade system. In 2004, the States anddrexs of Australia established the National
Emissions Trading Taskforce (NETT) to develop appsal for such a system, which was
released in August 2008. While the original proposal suggested that, astenitially, the
system should cover only emissions from the statipenergy sector, the NETT has since begun
considering whether a system should have broaderage. In December 2006, Prime Minister
Howard established his own Task Group on Emissitasling, which issued a report in May
2007 proposing a nationwide cap-and-trade systeah wlould have the broadest practicable
coverage of Australia’'s GHG emissiols.The States and Territories have indicated they th

12 Federal Office for the Environment (2007). Neadyl Swiss electricity generation is from
hydroelectric and nuclear power plants.

¥ Ninomiya (2007).

¥ Sudo (2006) and Ministry of the Environment (2006)

* Independent Pricing and Regulatory Tribunal of Newuth Wales (2007).

16 National Emissions Trading Taskforce (2006).

' Prime Ministerial Task Group on Emissions Tradj2g07).
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SECTION 3. GREENHOUSE GAS TRADABLE PERMIT SYSTEMS

will introduce a cap-and-trade system by the engQdfO if the Prime Minister does not commit
to such a system. If a nationwide system is impleted, the NSW Greenhouse Gas Reduction
Scheme and other existing initiatives to reduce Geéffdssions in Australia likely would be
phased out.

3.1.6. Chicago Climate Exchange

The Chicago Climate Exchange (CCX) began operaiion2003. Participating
companies have voluntarily taken on limits on thgdobal GHG emissions. These limits are
defined as percentage reductions from a baseliat ith derived from their 1998 to 2001
emissions. Participants are given tradable alleearequal to their agreed-upon limits, and must
annually surrender a sufficient number of allowande cover their emissions. Emissions
covered by the CCX were slightly below 200 millioretric tons of C@in 2005

3.1.7. Regional Greenhouse Gas Initiative

In 2005, seven northeastern U.S. states agreeahpleinent the Regional Greenhouse
Gas Initiative (RGGI), which three additional na#istern states subsequently joifedwhile
participating states continue to work on enabliegutations, the program is expected to begin in
2009, and would introduce a cap-and-trade systeraléatricity generators within the ten states.
RGGI would place an aggregate cap on covered gemgraemissions equal to nearly 190
million tons of CQ per year from 2009 to 2014, a level roughly corapba to those generators’
recent emission®. From 2015 to 2018, the cap would be reduced Byp&rcent per year.

3.1.8. Other Regional Initiatives in the United Sttes

In addition to RGGI, other regional and state affdo limit GHGs in the United States
have begun. One of the most prominent has beafo@&’s enactment of its Global Warming
Solutions Act of 2006, which set a statewide GHGssians limit for 2020 equal to California’s
1990 emissions level. While California’s Air Resces Board has not yet adopted a plan for
achieving that target, a cap-and-trade systeméspoticy instrument being considergd.

3.1.9. Proposals for a Federal Cap-and-Trade System the United States

Several bills proposing a federal GHG cap-and-tagdtem have been introduced in the
110" U.S. Congress. The proposals differ in many irtgdrrespects, including the cap’s scope
of coverage, the level of the cap, and the measbetsare proposed to address cost uncertainty.
It appears increasingly likely that a federal systeill be enacted in 2009 or 2010.

18 Chicago Climate Exchange (2006).

¥ The participants are: Connecticut, Delaware, Maiaryland, Massachusetts, New Hampshire, New
Jersey, New York, Rhode Island, and Vermont.

% Regional Greenhouse Gas Initiative (2005) andegiisnt RGG| announcements at Www.rggi.org.

1 See Market Advisory Committee (2007).
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SECTION 3. GREENHOUSE GAS TRADABLE PERMIT SYSTEMS

3.1.10. Proposed Canadian System

In April 2007, Canada’s Minister of the Environmeaeteased a plan that would target
GHG emissions from Canada’s major industrial segtewhich together account for about half of
Canada’s GHG emissio$. Under this plan, existing large industrial entitevould be required
to reduce the GHG emissions intensity of their poidn by 18 percent by 2010, and achieve
further reductions of two percent annually in sujpsmt yearé® A cap-and-trade system would
be established to achieve this goal.

3.2. Emission Reduction Credit Systems
3.2.1. Clean Development Mechanism

Established as one of the Kyoto Protocol’'s thrdexibility mechanisms,” the Clean
Development Mechanism (CDM) is the most signific&G emission reduction credit system
to-date. Under the CDM, certified emission redutsi (CERS) are awarded for voluntary
emission reduction projects in developing counttiext ratified the Protocol, but are not among
the Annex | countries subject to the Protocol’s smains limitation commitments. CERs are
credits awarded for each ton of €€quivalent (C@-e) emission reductions. While CERs can
be used by Parties to the Protocol to meet theis@ans commitments under the Protocol, they
also may be used for compliance purposes by enttiwered by various cap-and-trade systems
throughout the world, including systems in coursttieat are not Parties to the Protocol.

An Executive Board established under the Unitediddat Framework Convention on
Climate Change is responsible for supervising tVCand making determinations about the
issuance of CERs for particular projects. To baraed credits, a project’s sponsors must go
through an approval process overseen by the ExecBard. From project initiation, it can
take two or more years to go through that procasd,the cost of the process (not including the
cost of the actual emission reduction measures)beasubstantid’ Nonetheless, as of early
November 2007, more than 2,600 projects were inCtlh&1 “project pipeline.” These projects
are expected to generate more than 2.5 billion OBR&e end of 2012 The Executive Board
has already registered more than 800 of theseqtspjehich are expected to yield one billion
CERs by 2012. Thus far, projects in China accdon#5 percent of the expected CERs from
registered projects, projects in India account¥6rpercent, Brazil 10 percent, South Korea 8
percent, and projects in 45 other countries collelst account for the remaining 21 percent.

3.2.2. Joint Implementation

Like the CDM, Joint Implementation (JI) was estsivid as a project-based flexibility
mechanism under the Kyoto Protocol. However, @nlike CDM, JI applies to emission

22 Environment Canada (2007).

%3 New facilities would be given a three year graeeiqul, after which they would be required to reduce
their emissions intensity by 2 percent per year.

24 For example, see Nigoff (2006) and Michaelowa wtzo (2005).

% United Nations Framework Convention on Climate 1@j&(2007).
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reduction projects carried out in an Annex | coyrfthe host country) that itself has a national
emissions target under the Protocol. Jl projedsegpte credits, referred to as emission
reduction units (ERUSs), that can be used to cavenreased emissions in other countries. When
these credits are generated, a corresponding redustmade in the host country’s emissions
target under the Protocol. This ensures that #'eaf ERUs to cover increased emissions in
another country is, in fact, offset by a net redurctn the host country’s emissions.

ERUs can be awarded in one of two ways. UnderTitaek 1 approach, if the host
country meets specific eligibility requirements andhe Protocol, it may verify emission
reductions and issue the appropriate quantity d&Rithout the approval of an international
body. If the host country does not meet thoselslity requirements, emission reductions must
be verified under the Track 2 approach throughlthiet Implementation Supervisory Committee
(JISC), which accredits an independent entity abérguith verifying that the relevant
requirements are met.

It appears that JI projects will produce fewer @¢sethan CDM projects. The JISC began
accepting documents for proposed projects in Oct@0®5. By November 1, 2007, it had
received submissions for only 92 projects, accognfior an estimated 155 million tons of €©
emission reductions over the coming five y&ars.

3.2.3. Domestic Offset Programs

Certain cap-and-trade systems have establishednéyr establish) their own offset
programs for creating emission reduction creditd tan be used by regulated entities to meet
compliance obligations. For example, electricigngrators covered by RGGI can use offset
allowances to cover a portion of their emissioR&GI has established a set of project types that
can be implemented to generate offset allowances standards for determining the number of
allowances that a project will be award@d.Cap-and-trade systems proposed in Australia,
Canada, and the United States also include offsgrams.

% pointcarbon.com (2007).
2" RGGI (2007a).
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SECTION 4

TYPES OFL INKAGES

Several types of linkages can be established leetwadable permit systems (Figure 1),
and the type of link that is established has ingartmplications for its effects. A linkage can
be either one-way (unilateral) or two-way (bilatewa multilateral). While direct links between
systems can be established only as a result ofcexghecisions to do so, direct links can lead to
indirect links between systems even absent explesisions to link them.

Figure 1. Types of Linkages between Tradable Permit Systems
(Arrows denote the allowed flow of credits or alknweces between systems)

Direct One-Way
(Unilateral)

——

Direct Two-Way
(Bilateral)

Indirect

TPS-3

4.1. Direct Linkages

In order for a direct linkage to be establishedMeein two systems, either one or both
systems must choose to accept the other’s allowgamceredits as valid for use in demonstrating
compliance in its own system.

4.1.1. One-Way (Unilateral) Linkage

In a one-way (or unilateral) direct linkage, allowas (or credits) can flow in only one
direction between the linked systeffis.Such a link may exist either because only onéhef
linked systems recognizes the other’s allowancesdmpliance purposes, or because one of the

% Throughout this report, we use “allowances” tceretollectively to allowances and credits, except
where a distinction between allowances and créslitecessary.
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systems is a credit system that generates creditsldes not place requirements on entities to
surrender credits or allowances.

As a result of an unrestricted one-way link in gthiSystem A recognizes System B’s
allowances, if System A’s allowance price is higtiemn that in System B, participants in System
A will buy allowances from System B. By increasitige supply of allowances available in
System A and increasing demand for System B’s almas, this trading will reduce System A’s
allowance price and increase System B’s price timbise prices converge. This trading also will
increase emissions in System A and decrease emsssioSystem B, as higher-cost emission
reductions in System A are avoided and replacddwgr-cost reductions in System B.

If System A’s allowance price is lower than thatSystem B, no trading or redistribution
of emission reductions will result from the one-wank, as System A participants would have
no incentive to purchase System B’s allowancesusThn unrestricted one-way link in which
System A recognizes System B'’s allowances will ensiat System A’s allowance price never
exceeds System B’s price, but System B’s allowamime may still exceed that in System A.

4.1.2. Two-Way (Bilateral or Multilateral) Direct L inkage

In a two-way direct linkage, the governments mamitg the linked systems recognize
allowances from each other’s system for complignagoses, making it possible for allowances
to flow in either direction between the systemavodway links can be bilateral, if agreed upon
by just two systems, or multilateral, if agreed mjpy more than two systems.

As a result of an unrestricted two-way link betwé®o systems, any difference between
the systems’ allowance prices will lead to saleallsiwances from the lower-price system to the
higher-price system until the systems’ allowandegs converge at an intermediate level. This
inter-system trading will lead to an increase inissions in the higher-price system and an
offsetting reduction in emissions in the lower-praystem.

4.1.3. Restrictions on Direct Linkages

Various restrictions or conditions could be pldon links that would limit inter-system
trading, and may thereby limit the allowance pdoavergence described above. For example, a
government may limit the quantity of allowancesnir@nother system that can be used to
demonstrate compliance in its own syst€mAlternatively, participants in a system may be
allowed unrestricted use of another system’s alfmea, but an “exchange rate” might be
applied to their use. That is, participants cdoddrequired to surrender a different number of
another system’s allowances to cover each tonef #missions than would be the case if they
used their own system’s allowances. Such a reapein¢ could serve as a simple fix to ensure
the environmental integrity of a link if the linkesystems’ allowances or credits represent
different amounts of emissions or emission redusti@®.g., short tons versus metric tons). Such
a requirement also may be intended to reduce system trading, or to ensure that any trading

? The effects of quantity restrictions depend ontiveethey are, in fact, binding constraints onléhel
of inter-system trading that otherwise would occur.
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leads to a net reduction in emissions. Finallylinking with a credit system, a cap-and-trade
system might condition the acceptance of creditthentype of emission reduction measure that
generated the credits.

4.2. Indirect Linkages

Even if neither system recognizes the other's alloves, two systems can become
indirectly linked through a direct link that eacashwith a common third system. As a result of
trading between each of the two systems and thenmmsystem, developments in one of the
indirectly linked systems can affect the supply aednand for allowances in the other system.
Hence, changes in the allowance price and emisdevel in one system can affect the
allowance price and emissions level in a systerh which it is indirectly linked.

Box 1. Can Linkages Emerge Absent Government Deas to Allow Them?

Markets often emerge to facilitate the trading gmiods and services even when a
government seeks to prevent or control such tradifus, questions have been raised about
whether links between tradable permit systems caerge even without government decisions
to create them. For example, some have raisegdbsibility that financial markets might
facilitate trading across systems even if governsielo not take steps to link those systems.
However, because of a fundamental difference betwa®wances and other commodities,
inter-system trading and the resulting cost savidggsend on government decisions to create
links.

Most commodities have intrinsic value to tradiragtigipants. As a result, incentives|to
trade those commaodities exist even if governmes& $0 control or discourage trading. On the
other hand, the value of an allowance to partidpana tradable permit system depends on that
allowance being recognized as a valid means of dsetrating compliance in that syste
Therefore, the incentive that a tradable permittesys participant has to purchase another
system’s allowances depends on a government dedisicecognize those allowances for use in
the participant’s system. Absent this decisiorretis no incentive for inter-system trad®s.

Also, the cost savings from linking depend on téeistribution of emission reductign
efforts across systems that occurs when one systalowances are used to cover emissions in
another system. This redistribution of emissiatuaions can occur only if the government that
maintains the latter system recognizes the foriysiem’s allowances for use in its system.

%|f a participant in a tradable permit system canrse allowances from another system for compliance
purposes in its own system, that participant waartyy have an incentive to buy allowances from the
other system if the participant believed it cowdtel profitably sell the allowances back into tbtter
system. Such activity would not represent meaningter-system trading because all traded allowanc
ultimately would be sold back to participants ire thystem in which the allowances were originally
issued. That is, there would be no net flow afatinces from one system to another.
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Thus, while they can play an important role inilfeting the inter-system trading that
results from links between systems, financial mageeticipants cannot themselves create such
links. The creation of links depends on governnperticies.

A series of bilateral links among several syst@aus create indirect links among those
systems that are identical in their effects toradj multilateral link among them. For example,
if System A has a two-way link with System B, whitdis a two-way link with System C, trading
between Systems B and A and between Systems B amdll Cause allowance prices to
converge across all three systems even thoughrBysteand C are not directly linked. Thus,
developments that affect System C’s allowance pridlendirectly affect System A’s allowance
price. Likewise, through its effect on the supplyd demand for allowances in System B, an
increase in System C’s emissions can lead to atiedun System A’s emissions.

Indirect links also can be created between tweesys if they both have a one-way link
with a common third system, whereby both systerosgeize allowances from that third system.
As a result of such one-way links, the two indikgthked systems will compete for allowances
from the third system. Therefore, changes in oystes’'s demand for the third system’s
allowances will affect the supply of allowancesikalde to the other system.
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SECTION 5

EXAMPLES OF LINKAGES AMONG
GREENHOUSE GAS TRADABLE PERMIT SYSTEMS

While there has been much discussion of the fiatdar linkages among tradable permit
systems, some links already have been establighedgsystems that are in place, or are soon
to be implemented. This section briefly reviewmsmotable existing and planned linkages.

5.1. One-Way Linkages
5.1.1. EU Linking Directive

Through its Directive 2004/101/EC, commonly rederto as the Linking Directive, the
European Commission established a link betweerEtheETS and the Kyoto Protocol’'s CDM
and JI program¥. The Directive allows EU ETS participants to useR3 in meeting their
compliance obligations beginning in 2005, and t® BRUs beginning in 2008.

The Directive places restrictions on this linkagd=or example, CERs and ERUs
generated from nuclear facilities, land use, laise@ change, and forestry activities are not
recognized in the EU ETS. Also, the Directive pdes Member States the flexibility to set their
own quantitative limits on the use of CERs and ERJysEU ETS participants under their
jurisdiction. However, the Directive stipulatesattthose limits should be consistent with the
Protocol’'s requirement that the use of such creogssupplemental to domestic action. The
Commission has interpreted and enforced this remént as implying that limits on the use of
CERs and ERUs should be set so that the totalfuS&Rs and ERUs by each Member State —
including, but not limited to use in the EU ETS -enstitutes no more than half of the reductions
necessary to meet the Member State’s Kyoto tdfgén total, it appears that this requirement
will allow for the annual use of more than 250 moitl metric tons of CERs and ERUs during
Phase Il of the EU ETS.

The effects of this linkage are already apparenmarkets for CERs, which are more
developed than markets for ERUs. In recent morgbspndary market prices for CERs have
closely tracked prices for Phase Il EU ETS allovesit

3L European Commission (2004).

32 European Commission (2007a).

% Calculations based on information provided in Bean Commission (2007b).

3 Carbonpositive (2007). While movements in secondaarket CER prices have closely tracked
movements in Phase Il EU ETS allowance prices, GiERe sold at a slight discount. This may reflect
remaining uncertainty about whether quantitativarietions on the use of CERs in the EU ETS wilida

a binding effect, which would cause EU ETS allowepdces to exceed CER prices.
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5.1.2. RGGI Linkages

The Model Rule governing the implementation of R@@dws for several types of one-
way links. Covered sources may use emission raguctedits from qualified domestic offset
projects specified in the Model Rule, subject tamjiative limits that depend on the prevailing
RGGI allowance pricd> At most, no more than 10 percent of a source’sssions can be
covered by credits from offsets. If the RGGI allowe price exceeds a particular threshold,
which increases over time, sources also have thiemfm use CERs and allowances from other
countries’ cap-and-trade systems, such as the B8] ETmeeting their compliance obligatiofis.
However, under such circumstances, sources alreesfilired to cover at least 90 percent of their
emissions with RGGI allowances.

5.2. The EU ETS as an Example of a Multilateral TwéVay Linkage

The EU ETS can itself be viewed as a multilatenad-tvay linkage among individual
cap-and-trade systems of each EU Member State. Elimnepean Commission has dictated
certain aspects of the design of the EU ETS, ssatheaignating the sectors that are covered by
the system. However, while subject to some commeguirements, the Member States have
significant autonomy and responsibility with respecmany aspects of the system within their
jurisdiction, such as: determining how many alloses to allocate; determining how to allocate
allowances; and overseeing the monitoring, vetifoice and reporting of emissions. Thus, the
EU ETS can be viewed as a multilateral linkage agnitve Member States’ own systems, where
a central authority enforces the harmonization eftain characteristics of each system.
Importantly, allowances issued by any Member Stetger the EU ETS are recognized by all
other Member States. As a result, facilities ichedember State participate in the same
allowance market and can trade with facilities my ather Member State. In addition to these
linkages among EU Member States, in 2008 two-walaljes will be established between the
EU ETS and Norway's emissions trading system, atd/den the EU ETS and systems that will
be established in Iceland and Liechtenstein.

% Regional Greenhouse Gas Initiative (2007a).
% This threshold price is an inflation-adjusted amtaihat begins slightly below $11 per ton of
2005 U.S. dollars) and increases by 2 percent @ar iy real terms.
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SECTION 6

FRAMEWORK FOR ASSESSINGL INKING OPPORTUNITIES

Linking tradable permit systems leads to a nunatb@ffects that need to be considered in
assessing the merits of a particular linkage. Hastion begins by describing the primary
benefits of linking, and then places these bendifitthe context of the broader set of policy
implications associated with linking. While thiscsion provides an overview of the implications
of linking, Sections 7 and 8 examine how these icagibns are influenced by the type of
linkage that is established and the characteriaticsdesign of the linked systems.

6.1. The Primary Benefits of Linking

By broadening the market in which allowances aretlits are traded, linking increases
the liquidity and functioning of allowance and dtecharkets. If one or both of the linked
systems is small, this benefit of linking can betejumportant. For example, absent linking,
certain markets may be too small to foster the ldgveent of exchanges and other institutions
that reduce transaction costs and facilitate tgadirLinking also can reduce concerns about
market power that otherwise might exist in onehef linked allowance markets.

The most significant benefit of linking resultsrn the opportunity it offers to shift where
emission reductions occur across linked systemways that reduce the cost of meeting the
systems’ collective emissions target.

Absent linkages among tradable permit systems, tti@l cost of achieving their
collective emissions target can be minimized orflythree conditions are met. First,
policymakers would have to know the emissions tarf each system that would achieve the
cost-minimizing distribution of emission reductioresponsibilities across those systems.
Second, this cost-minimizing distribution would kato be adopted by the tradable permit
systems. Third, each system’s emissions targetdimave to be adjusted periodically to reflect
changes in the cost of emission reductions in egstem. It is unlikely that any, let alone all, of
these conditions could be met.

Linking makes it possible to minimize the totaktof meeting the collective emissions
target of linked systems without meeting any ofsthéhree conditions. Regardless of what
emissions target each system adopts, as a resliikages, inter-system allowance trading will
occur until the least costly distribution of em@sreductions is achieved across the systems.

While the cost savings that linking can achieve aluable in their own right, in the
context of global climate change mitigation effomother important benefit of linking is the
opportunity it offers to establish “common but diéntiated responsibilities” across tradable
permit systems without increasing the cost of achgeglobal emission targets. This benefit of
linking likely will make it an important element ainy cost-effective, long-run effort to reduce
GHG emissions in which tradable permit systemaufegprominently.
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SECTION 6: FRAMEWORK FOR ASSESSINGL INKING OPPORTUNITIES

6.2. Implications of Linkages for the Achievement bPolicy Objectives

In implementing a tradable permit system, a govemt creates a new market whose
characteristics and design likely will reflect asnled balance among several policy objectives.
Although the system’s cost undoubtedly will be & kencern, this likely will be balanced with
other considerations, including the system’s emritental effectiveness and distributional
impacts. While the primary motivation for linkimgay be to reduce a tradable permit system’s
cost, linking also can affect the achievement beopolicy objectives, as we describe below.

6.2.1. Implications for Costs and Volatility of Cots

By broadening the scope of trading opportunitiesl amproving the liquidity of
allowance and credit markets, linking generallyuass the aggregate cost of meeting the linked
systems’ collective emissions targét. Each system benefits from these savings, thohgh t
magnitude of the cost savings will depend on tleei$ic circumstances of each linkage.

Along with reducing aggregate costs, linking cdfea the volatility of those costs,
which is reflected in allowance price volatilityAllowance price volatility will be present in a
tradable permit system regardless of whether orthetsystem links with others. However,
linkages can dampen the effects of unanticipates slbocks in a given system by giving that
system’s participants access to a broader pooinigseon reduction opportunities. At the same
time, linkages expose participants in a tradabtengesystem to a new source of allowance price
volatility — that arising from cost shocks in linkeystems.

6.2.2. Implications for Environmental Effectiveness

In many cases, linking offers the opportunity tohiave cost savings simply by
redistributing where emission reductions occur s&rbnked systems without affecting the
aggregate level of remaining emissions under tlsyséems. The sale of an allowance by a
participant in one system to a participant in aaptystem leads to an increase in emissions in
the latter system and an offsetting reduction inssians in the former system — leaving total
emissions under the two systems unchanged.

However, there are some circumstances (describkdar sections) in which linking can
increaseor decrease total GHG emissions under the linked systems.oAdven if it leaves total
emissions under the linked systems unchangedntinkan affect global emissions through its
effect on emissions outside of those systems. Eastem likely will bring about some
emissions leakage, whereby market adjustmentssporese to the system increase emissions
outside its scope of coverage. Linking can affaetlevel of leakage from each system, with a
net effect that either increases or decreasesléatighge from the linked systems.

3" There are some limited circumstances in whichifigican increase costs (see Sections 8.4.4 and 9.1)
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SECTION 6: FRAMEWORK FOR ASSESSINGL INKING OPPORTUNITIES

Box 2. Implications of Linkages for Emissions of Grrelated Pollutants

In evaluating linking opportunities, some have esgsed concern about effects that in
system GHG allowance trading may have on emissabmsgional and local pollutants, such
ozone precursors and air toxics, that often amaseld along with GHGE. Because they ofte
are emitted along with GHGs, we refer to theseupatits as correlated pollutants. Sevé
considerations suggest that potential linkages gn@idG tradable permit systems should nof
limited based on concerns about emissions of @iaelpollutants.

First, linking will not necessarily increase cdated pollutant emissions. If a tradal
permit system becomes a net seller of GHG allowsaasea result of linking, this will result
further reductions in GHG and correlated pollutamissions in that system.

Second, with or without linking, a GHG tradablemg system will be overlaid on top ¢
existing environmental laws that establish stansldoit emissions of those other pollutar
These laws would prevent firms from undertaking @G allowance trades that would cat
them to violate standards for correlated pollutants

Third, even if a link leads to fewer reductiongégional or local GHG emissions (offg
by more reductions in another system), the mageitafl its effect on correlated pollut
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emissions and the associated health and enviroamemacts would be highly uncertain. The
amount and the impacts of correlated pollutant simms associated with each ton of GHG
emissions vary widely across emission sources. s,Thlulink's effect on the health and

environmental impacts of correlated pollutant emrss depends fundamentally on whi
emission sources adjust their GHG emissions asudt ia&f the link.

If concerns exist about correlated pollutant erorss separate regulations can be dev
that specifically target the sources and correlatdtlitant emissions of concern. Compared v
restricting links among GHG tradable permit systesush an approach will be far more cert
to achieve the desired aims, and will only reduneeftexibility offered by linking in those cast
where the environmental benefits warrant it.
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6.2.3. Implications for Distributional Impacts

As with other interregional or international tragdthough linking offers net gains to
each linked system, it can have both positive aegative distributional effects within each
system. Allowance trading resulting from linkingges the allowance price in one of the linked

systems, and reduces the other system’s allowamm® pConsequently, linking’s impact on a

ny

given participant in one of the linked systems aelseon the change in that system’s allowance
price, and on whether the participant is a net bayeeller of allowances. Moreover, changes in
allowance prices in each linked system affect theep of energy and other emissions-intensive
goods, with those prices rising in the system whald®vance price rises, and falling in the

% For example, see Section 2.4 of Market Advisoryn@ittee (2007).
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SECTION 6: FRAMEWORK FOR ASSESSINGL INKING OPPORTUNITIES

system whose allowance price falls. Thereforengha in allowance prices resulting from
linking also affect firms and households that dodicectly participate in the linked systems.

The effect of linking on the competitiveness offs within the linked systems is another
important element of linking’s distributional imgac By placing a cost on emissions equal to
the allowance price, cap-and-trade systems caiifisamutly affect the production costs of firms
in emissions-intensive industries, and firms tledy bn emissions-intensive inputs. As a result,
these firms will be concerned with the effect afking on their competitiveness. The main
effect of linking on the competitiveness of firngsults from linking’s effect on allowance prices
in a cap-and-trade system. However, as Sectior8 &ldscribes, some allowance allocation
methods can influence linking’s competitivenessantp.

Along with its distributional impacts within eadinked system, linking leads to capital
flows between systems associated with inter-systsdlowance trading. Because any inter-
system trading is voluntary, these capital flowsassarily are beneficial to the entities involved
in that trading. However, others may object to smhthese potentially large capital floWs.

6.2.4. Implications for Control over a Tradable Pemit System’s Impacts

Underlying some of the effects of linking on adble permit system’s environmental
effectiveness and distributional impacts is a nforedamental effect of linking. Specifically,
linking reduces a government’s control over theactp of its tradable permit system. Once a
system establishes a linkage, its allowance pridiebegin to be influenced by developments in
the linked system and by decisions made by the rgovent overseeing that linked system.
Likewise, the system'’s effect on emissions will ibetp be influenced by decisions made by the
government overseeing the linked system.

The degree to which linking reduces a governmeatistrol over its tradable permit
system depends on the characteristics of the lisistems. For example, while the post-link
allowance price in linked systems will be betweeirt pre-link prices, all else equal, it will tend
to be closer to the larger system’s pre-link pridéne link between Norway’'s emissions trading
system and the EU ETS demonstrates this pointerGikie relative size of the two systems, by
linking with the EU ETS, Norway will become a pritaker, whereby its allowance price will
rise or fall to the level of the EU ETS allowana&e. Prior to linking, Norway could influence
the allowance price in its system through its dents about how many allowances to issue and
what sources to include under its cap. Howevecgam link with the EU ETS is established,
those decisions will have effectively no impact the allowance price that participants in its
system face. Indeed, given Germany’s relative widhin the EU ETS, Germany’s decisions
about how many allowances it issues will have anfare significant effect on the allowance
price faced by Norwegian facilities than will angaisions by the Norwegian government.

Even if a system is relatively small, however,ta@r characteristics of that system can
have significant effects on much larger systemd wihich it might link. For example, the

% For example, see Bradsher (2007).
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presence of a safety valve in one of the linkedesys can significantly affect allowance prices
in the other system even if the former system ishmamaller than the latter (see Section 8.6).

The degree to which linking reduces a governmertigrol over its system also depends
on the type of linkage. For example, when a syséstablishes a one-way link in which it
accepts another system’s allowances, that link axdy lower the former system’s allowance
price. By contrast, a two-way link can either gese or decrease a system’s allowance price.

Although linking can reduce a government’'s conweér its tradable permit system’s
impacts, in some cases that control already malniieed by connections with other systems
through trade in emissions-intensive products. sThive reduced control resulting from linking
may be of less concern in some circumstances thathers. For example, if two cap-and-trade
systems that are not linked cover emissions-intensources that compete in the same product
market, competition among those sources will catsmomic activity and associated emissions
to shift toward the system with the lower allowanéece. Emissions-generating activity will
increase in that system and decline in the systéimn tive higher allowance price. As long as
both systems have an absolute emissions cap, fiifis wtimately will not increase total
emissions in either system, but it will alter th@aunt of emission reductions that must be
achieved to meet each system’s cap. Less emissituttions will be needed to meet the cap in
the system with the higher allowance price, redydthat system’s price. More reductions will
be needed to meet the cap in the system with therlallowance price, increasing that system’s
price. Thus, tradable permit systems may exeltienices on one another even if they are not
explicitly linked.

The extent of such influences depends, among dHwors, on the ease with which
emissions-generating activity can shift betweenesys in response to differences between them.
For example, if the European Union’s Member Stated pursued separate, unlinked cap-and-
trade systems instead of creating the EU ETS, tlsgstems nonetheless would have had a
significant influence on one another as a resulcahpetition in emissions-intensive product
markets within Europe. This would have tended &kenthe reduction in control associated with
linking a lesser concern. On the other hand, praad-trade systems are established in Australia
and the United States, absent a direct or indlnektbetween them, these systems likely would
have very little influence on one another. In sachbase, the implications of linking for the
control that each government has over its own systeuld be more important.

6.3. Summary

The decision to link tradable permit systems meaguire weighing tradeoffs among
linking’s many effects. These tradeoffs dependhentype of linkage and the characteristics and
design of the linked systems, which has two impiices. First, the specific circumstances
associated with each potential linkage need todmsidered in assessing the merits of linking.
Second, governments contemplating linking have dpportunity to influence the tradeoffs
associated with linking by adjusting their tradajpégmit system’s design.
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SECTION 7

ONE-WAY L INKAGE BETWEEN
A CAP-AND-TRADE SYSTEM AND A CREDIT SYSTEM

This section examines the implications of a ong-livik between a cap-and-trade system
and a credit systefff. Section 7.1 explores these implications when ti®rocap-and-trade
system is linked with the same credit system. i8ect.2 examines the implications of such a
link when there is a pre-existing link between teatdit system and another cap-and-trade
system. Section 7.3 describes how indirect link®mg cap-and-trade systems created by one-
way links with a common credit system affect thereamental impacts of direct links among
those systems.

7.1. One-Way Linkage in the Absence of Pre-Existinginkages with a Credit System

A one-way link between a cap-and-trade system arrédit system can offer potentially
significant cost savings. As in the case of a lwith the CDM, such a link can allow cap-and-
trade system participants access to credits fronsstom reductions in developing countries,
which are believed to have a disproportionate stwrdow-cost reduction opportunitiés.
Moreover, a credit system may be the best poligtrument for encouraging biological
sequestration, which can offer significant low-copportunities to reduce net emissions, but is
challenging to incorporate under a cap-and-tradeesy’?

Cost savings from a link between a cap-and-trgdees and a credit system result both
from the opportunities for low-cost emission redoas under the credit system, and from the
fact that, absent that linkll of those opportunities would remain untapped. Absekage with
at least one cap-and-trade system, there wouldlaemand for credits from the credit system,
and hence no incentive for emission reductions utide system. That is, linkage introduces a
price signal for emission reductions in the cregittem that otherwise would not exist.

A recent U.S. Energy Information Administration IAE analysis highlights the
significant potential for cost savings from linkageith credit system¥. EIA examined the

*0 This is the only type of link that can involve @edit system, which serves only as a source ofitsred
We do not separately discuss the implications oha-way link between two cap-and-trade systems,
though the key issues that such a link raisesiariéas to those associated with a two-way link begn
cap-and-trade systems.

*! Intergovernmental Panel on Climate Change (2007).

*2 For example, see Stavins and Richards (2005).

*3 By comparison, even before two cap-and-trade systink, the least costly emission reductions in
each system already are undertaken up to the pea@ssary to meet each system’s cap. So, cosgsavi
from linking the systems depend on the differenegvieen the costs oémaining untapped reductions in
one system, and the costs of the most costly ramhschecessary to meet the other system’s caps Thi
difference is reflected in the difference betweasmdystems’ allowance prices (see Section 8.1).

* U.S. Energy Information Administration (2007).
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impacts of the Climate Stewardship and Innovatiat & 2007, a bill introduced in the U.S.
Senate that would establish a cap-and-trade syfsteemissions from sources that accounted for
about 80 percent of 2005 U.S. GHG emissions. Bl that, absent restrictions on the use of
emission reduction credits from domestic and irggomal sources, such credits could account
for more than 60 percent of the least-cost redostioecessary to meet the Act’s caps through
2030 (Figure 2> More than three-quarters of the credits wouldrbe international sources.
Compared with a scenario in which internationaldidsewould not be recognized in the U.S.
system, EIA found that unrestricted use of inteomal and domestic credits would reduce the
predicted 2030 allowance price from nearly $60tparof CQ to just $25.

Figure 2. Effect of Links with Credit Systems on e Allowance Price and Distribution of
Emission Reductions under the U.S. Climate Stewartigp and Innovation Act of 2007

Percentof  80% $70 2030

Cumulative B Reductions in Capped Emissions Allowance
Emission 70% B Domestic Emission Reduction Credits Price
Reductions 704 | ($2005/Ton
Through
2030

B International Emission Reduction Credits | $60 of CO,)

4 2030 Allowance Price
60% |
1 $50

50%

47%

1 $40
40% |
1 $30
30% |

1 $20
20% |

0% |- 1 $10

0% $0

No Use of International Credits Unlimited Use of Destic and
International Credits
Source: U.S. Department of Energy, Energy InforomaAdministration (2007)

Linkage with a credit system also will tend to ued the allowance price volatility in a
cap-and-trade system that otherwise would resoth funexpected shocks within that sysfém.
On the other hand, if facilities under a cap-amdiér system rely heavily on emission reduction
credits, new sources of allowance price volatitign be introduced if regulatory developments
or other factors suddenly reduce the available lgugfpcredits, or increase their cost. However,

*® This finding is based on the assumption that #@essary institutions would emerge to award credits
for domestic and international projects, and actotor competition with other countries for credifBhe
percentage would be higher (lower) if other cowstridemand for credits were lower (higher) (see
Section 7.2).

** The extent to which such a link reduces short-testatility will be limited if credit-generating pjects
require significant lead-time to be approved andlé@mented.
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an important characteristic of a one-way linkagehst the link can only reduce the cap-and-
trade system’s allowance price, relative to whatdtld be without the linkage.

The distributional impacts of a linkage betweemagp-and-trade system and a credit
system ought to elicit relatively broad supporthivitthe two systems. This is because the only
entities made worse off by such a linkage are e#érs of allowances in the cap-and-trade
system, and other entities that indirectly bengbim higher allowance prices in that system,
such as renewable electricity generators. Of epuegen with such link, these entities are likely
better off than they would be without a cap-andiraystent’

The key concern regarding a link between a captaattk system and a credit system is
that some of the resulting trades may lead to ainweease in overall emissions. This could
occur if the number of credits granted for cerfaiojects under the credit system exceed the net
reduction in emissions that those projects actuadlifieve. In such a case, the increase in
emissions from the use of those credits in a capta@de system would not be fully offset by
reductions in the credit system, leading to a netease in total emissions.

One possible cause of this phenomenon is the lE@additionality problem. In a credit
system, credits are awarded for reductions in eamssfrom a baseline level that is not and
cannot be observed. Rather, an assumption mustable regarding an appropriate baseline of
what emissions would have been if a particular goojwere not awarded credits. If an
inappropriate baseline assumption is made, sonuit€may be awarded for emission reductions
that would have occurred even if the credits hatl been granted. Because the emission
reductions associated with those credits would leoeeirred regardless of whether or not they
were granted credits (i.e., they are not “additinahe use of those credits to allow for
increased emissions under a cap-and-trade systerma vead to a net increase in emissions.

Linking with a credit system also can lead to @ased emissions because of emissions
leakage associated with emission reductions urdecredit system. That is, even if a project’s
direct emission reductions are additional and obiyeestimated, that project may lead to
increased emissions elsewhere that partly (or &wMén) offset its direct reductions. Therefore,
the number of credits awarded for a project maysitaée thenet reductions achieved if leakage
is not appropriately taken into account. Leakaggpically a greater concern in a credit system
than in a cap-and-trade system because a cred@nsysas no means of preventing offsetting
increases in other sources’ emissions in respansaductions from a given source. By contrast,
leakage from emission reductions under a cap-adktsystem only occurs if the sources whose
emissions increase are outside of the cap’s scopeverage'

*" However, the introduction of a one-way link seveesars into the life of a cap-and-trade system may
be resisted by some if the resulting reductionhi@ system’s allowance price reduces their abibty t
recoup the cost of emission reduction investmerdgsgipusly made in response to that system.

*® In addition to additionality and leakage concemestain types of emission reductions that may be
included under a credit system can raise other erosc For example, efforts to grant credits for
biological sequestration raise more challenging suesament issues than are involved in measuring
reductions in energy-related g@missions.
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The extent to which a credit system may awarditsed excess of the actual emission
reductions achieved under the system depends fuerdally on the standards and procedures
that are applied to determine how many creditanif, should be awarded for particular projects.
A balance must be struck in setting such standamdsprocedures. On the one hand, it is clearly
undesirable to award credits in excess of the nasston reductions actually achieved by a
project. On the other hand, more stringent statsdand procedures may fail to award credits for
some real reductions, and may discourage some dsivi@duction measures by imposing
substantial transaction costs on efforts to recefedits.

Although a link between a cap-and-trade system arwtedit system may lead to an
increase in emissions under the linked systemstallee factors described above, linking also
reduces the cap-and-trade system’s allowance piicgurn, the reduction in the cap-and-trade
system’s allowance price can reduce emissions ¢gak@m that system, thereby reducing the
link’'s net effect on global emissions. In fact, Some cases, a link between a cap-and-trade
system and a credit system coukstluce global emissions. The magnitude of this offsettin
effect depends on how prone the particular capteatte system is to leakage.

The RGGI system in the northeastern United Stetes example where leakage is a
serious concern. Analyses have found that nealfydi the projected emission reductions at
covered plants could be offset by leak&yérhus, by reducing leakage from the RGGI system, a
link between that system and a credit system coaeddce global emissions even if credits used
in the RGGI system overstate the net reductiorisctiedited activities achieve.

The potentially problematic emissions implicationfsa link between a cap-and-trade
system and a credit system also would be mitigated, possibly reversed, if the cap-and-trade
system has a safety-valve provision. In this cdseuse of credits in the cap-and-trade system
may make it possible to avoid or limit the use lué safety valve, thereby avoiding or limiting
the associated increase in emissions.

In summary, a one-way link between a cap-and-tdtem and a credit system may
yield substantial cost savings by providing souricethe cap-and-trade system access to low-
cost emission reduction opportunities. The distigmal implications of such a link are unlikely
to raise significant concerns in either system.t Because of problems inherent in measuring
emission reductions in credit systems, linking wétich systems can lead to an increase in
emissions. At the same time, it is possible thahsa linkage can reduce global emissions if the
cap-and-trade system is prone to emissions leakagas a safety valve.

If there are concerns about the emissions impdicatof such a linkage, a balance can be
struck between the desire for cost savings anderarebout emissions implications through the
standards and procedures established to awards;redio recognize them for use in a cap-and-
trade system. Moreover, linkage with a crediteystould be tied to a corresponding tightening
of the cap-and-trade system’s cap. If the cosingavfrom the linkage are sufficiently large,

*9 This estimate is based on cumulative projectedssiom reductions from 2009 to 2024. Regional
Greenhouse Gas Initiative (2007b)
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despite increasing the cap’s stringency, such anoagh can yield cost savings while protecting
against a net increase in emissions.

7.2. Implications of Pre-Existing Linkages with a Cedit System

A credit system may be linked with multiple capdrade systems. For example, while
entities covered by the EU ETS can use the CDM'RE© meet their compliance obligations,
other existing and planned systems allow the useERs, and future Australian, Canadian, and
U.S. systems may recognize CERdIn such a case, the presence of pre-existing lrgtween a
credit system and other cap-and-trade systems manfiGantly alter the implications of
establishing a new link with that credit syst&m.

A link between a cap-and-trade system (System ) a credit system will cause the
price of the latter system’s credits to rise towd#nd level of System A’s allowance price,
eliciting those emission reductions in the creggtem that are less costly than the credit price,
and increasing System A’s emissions by the numberatlits used in System &. Given this
pre-existing link, if another cap-and-trade sys{@ystem B) links with the same credit system,
System B participants must compete with System Aigggants for credits. That is, the two
separate one-way links create an indirect link betwSystems A and B, whereby the supply of
credits available for use in each system dependBeoather system’s demand for credits.

System B participants will only be able to biddite away from use in System A if they
are willing to pay more for those credits than Sgstem A participants. This will be the case
only if System B’s pre-link allowance price is gierathan System A’s allowance price. Thus,
linking with a credit system only yields cost saygnand only affects emissions in a cap-and-
trade system if that system’s pre-link allowanceeirs greater than the allowance prices in all
other systems with which the credit system is lthKe Hence, policymakers should be cautious
in relying on linkage with a credit system to linsitcap-and-trade system’s cost if that credit
system is (or may become) linked with other systems

The proposed link between RGGI and the CDM oftearexample of how a pre-existing
link can limit the impact of a new link with a ciedystem. Because of the demand for CERs
resulting from the link between the EU ETS and @M, secondary market CER prices

0 Also, some governments of Parties to the Kyotddea will compete in the market for CERs.

L While the below discussion focuses on a case intwinultiple cap-and-trade systems are linked with
common credit system, the key insights are alsdiggipe in a case in which the cap-and-trade system
are linked with different credit systems that dfa@m a common pool of emission reduction measures.
2 |f there are transaction costs associated witleiggimg and trading credits, these costs can ptelen
realization of some emission reductions in the ittem that are less costly than the creditepric

%3 This assumes that there are no binding restristmnthe use of credits in the other systemshefet
are such restrictions, some credits may remainlaei for use in a cap-and-trade system even if its
allowance price is lower than those in other systémat are linked with the credit system. Alsotlia
example described above, even if System B’s allo@aprice is initially less than System A’s price, a
link between System B and the credit system dffidire protection against increases in System Bisepr

If System B'’s allowance price increases, accessddits from the credit system can dampen any as&re
in System B’s price if that price reaches System pice.
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recently were quoted at nearly €18, or about ¥2@\t the same time, the RGGI Model Rule
allows power plants covered by RGGI to use CERt@r up to 10 percent of their emissions if
the RGGI allowance price exceeds a threshold pridech begins at nearly $11 (2005 U.S.
dollars) in 2009 and increases thereafter. If etqigns prove correct, power plants covered by
RGGI would have to pay $26 or more to bid CERs aWayn the EU ETS, far more than
expected RGGI allowance prices. Thus, the exidiimgbetween the EU ETS and the CDM
significantly limits the potential cost savingsrra link between RGGI and the CDM.

Returning to the previous example, if System Bis-lnk allowance price is higher than
System A’s allowance price, System B participantsimd credits away from System A. Hence,
the link with the credit system will, in fact, hawn impact on System B’s emissions and
allowance price. However, because some of thatsragded in System B otherwise would have
been used in System A, there is an important diffee between the emissions implications
associated with this scenario and the implicatiassociated with a scenario where System B is
theonly system linked with the credit system.

If System B were the only system linked with tledit system, the increase in System
B’s emissions associated with its use of credituldidbe directly offset by the emission
reduction measures that generated those credite ioredit system. Therefore, the use of credits
in System B would increase total emissions underlittked systems if there is any difference
between the number of credits generated in theitcegdtem and the amount of emission
reductions actually associated with those credits.

On the other hand, if the credit system is alrelaked with System A, some of the
credits used in System B would have been used steByA. Likewise, the emission reduction
measures that generate those credits would haveredcregardless of whether the credits are
used in System A or B. Thus, if the credits thieonvise would have been used in System A
overstate the actual emission reductions thatddétdir creation, the increase in global emissions
resulting from their use in a cap-and-trade systeonld occur regardless of whether or not
System B links with the credit system. In effe8ystem A’s decision to link with the credit
system renders moot concerns about the additignaditemission reductions associated with
some of the credits that could be used in SystenBistem B’s linkage with the credit system
only affects where those credits are used, notlvenehey are used.

The use of credits to cover increased emissior®ygtem B has two primary effects that
bring about offsetting emission reductions. Itreases demand for credits, raising their price
and eliciting additional reductions in the credistem. System B’s use of credits also reduces
the supply of credits that is available to Systenpagkticipants. To meet their emissions cap,
System A participants therefore must rely on soormalgination of additional domestic emission
reductions and more expensive credits. Thus,nbeease in System B’s emissions associated
with its use of credits is offset by emission reduts in System A and additional emission
reductions in the credit system. Therefore, thessions implications associated with System B
linking with the credit system are quite differeahan would be the case if System B were the
only system linked with the credit system.

** Carbonpositive (2007).
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While pre-existing linkages can mitigate the emiss implications of linking with a
credit system, they also can reduce the effects®ioé adopting unique standards for the types
of credits that are recognized in a cap-and-trgdeem. Absent pre-existing links, through the
standards it adopts for recognizing credits, a gowent can control the types of emission
reductions that are undertaken in a credit systemffset increased emissions in its own cap-
and-trade system (System B). However, the efficaicyhose standards can be reduced if
another cap-and-trade system with less stringamdstds (System A) is also linked with that
credit system, or with a system that draws fronommon pool of emission reduction measures.
If System B participants bid certain “higher qugdlitredits away from use in System A, the
reduced availability of those credits in System W lgad to both additional emission reductions
in System A and increased useottier credits in System A. Those other credits willSobject
to System A’s standards and will not necessariletn&ystem B’s more stringent standards.
Thus, the incremental emission reduction measureld credit system that would be brought
about by System B’s use of the “higher quality’dite would be determined, at least in part, by
System A’s standards, not by System B’s more stnhgtandards.

In summary, from the standpoint of a cap-and-trsgltem contemplating a link with a
credit system, a pre-existing link between thatitreystem and another cap-and-trade system
can significantly affect the implications of linignwith that credit system. Unlike in the case
where a cap-and-trade system is the only one linkél a credit system, the linkage’s
implications depend not only on the characterisioésthe credit system, but also on the
characteristics of the other cap-and-trade system fwvhich credits may be bid away. Indeed,
the effects of such a link result, in part, frone flact that it can reduce the availability of ctedi
in the other cap-and-trade system, and therebgaser that system’s allowance price. Through
this effect on the other system’s allowance prizgh a link can raise many of the same issues
that are discussed in Section 8 in the contexseéssing two-way links between cap-and-trade
systems. Thus, even when assessing a one-wayithka credit system, consideration should
be given to any indirect links that the one-wak loneates with other systems.

7.3. Implications of Linkages with a Common CreditSystem for Remaining Cost
Savings from Two-Way Linkages among Cap-and-Trade y&tems

Many of the emerging cap-and-trade systems mayirtbeed with a common credit
system, such as the CDM. Competition among captanie systems for credits will lead
credits to be used in the system or systems wehhtghest allowance prices, as participants in
those systems will willingly pay the most for crisdi Use of credits in those cap-and-trade
systems with the highest allowance prices will cedallowance prices in those systems, and will
thereby reduce remaining differences in the allaeaprices of the systems that are linked with
the common credit system. In fact, if there isuficgent supply of credits at a price below the
least stringent cap-and-trade system’s allowane plinks between cap-and-trade systems and
a common credit system can cause allowance pricasaf the linked systems to converge even
though the systems are not directly linked with anether.

By reducing differences in allowance prices amoagrand-trade systems, one-way links
with a common credit system can achieve some arfthpe much of the cost savings and risk
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diversification that can be achieved by establighdirect two-way links among those systems.
Thus, in evaluating the merits of direct links amarap-and-trade systems, it is important to
focus on the incremental effects of such linksinghknto account the effects of any indirect links
among those systems that result from links witbrmmon credit system.
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SECTION 8

TwoO-WAY LINKAGE BETWEEN CAP-AND-TRADE SYSTEMS

Allowance trading resulting from an unrestrictedotway link between two cap-and-
trade systems causes those systems’ allowances poia@nverge. While inter-system allowance
trading and the resulting price convergence aret\Wwhag about the cost savings from a two-
way link, that trading and price convergence alsm dave other implications, including
emissions and distributional impacts. The extdnthe cost savings and significance of these
other impacts depend fundamentally on the chaiatitear and design of the linked systems.

8.1. Implications of Differences in Allowance Price

For each linked system, the magnitude of the amanhgs resulting from linking depends
on the net amount of inter-system trading and endifference between its pre-link and post-link
allowance price. All else equal, the greater tifier@nce between a system’s pre-link and post-
link allowance price, the greater are the costrggsirom linking. Thus, links between systems
with larger differences in allowance prices tendftier greater cost savings than links between
systems with similar prices.

While they offer greater cost savings, links thatd to larger allowance price
adjustments also are more likely to bring abouéeo#ffects that may need to be weighed against
cost savings. In some cases, in order to achieviio policy objectives, a system may be
designed to bring about an allowance price thas falthin a particular range. Consequently,
adjustments in its allowance price that would restdm linking may adversely affect the
achievement of that system’s policy objectivesr &mample, some systems may be designed to
have high allowance prices in order to spur teabgioll changes that would not occur at lower
prices. Links that reduce the allowance priceuohssystems would run counter to this policy
objective. Indeed, some participants in the Califo climate policy debate have suggested that
links between any future California cap-and-tragsteam and other systems should be limited
“to ensure that regulated sectors begin to maketrdu@sformative investments that will be
needed to meet the state’s long-term GHG redugfiais.

Even if a system’s allowance price is not a spegiliy targeted outcome of the system’s
design, significant changes in allowance pricesltieg from linking can lead to emissions and
distributional impacts that warrant consideratidanking’s effect on emissions leakage is one
such impact that can be more significant the graatechange in allowance prices. As linking
leads one system’s allowance price to increasdtadther’s to decline, it will tend to increase
leakage in the former system and reduce leakateeitatter system. Thus, through its net effect
on leakage, linking can increase or decrease gkyhasions.

The significance and direction of linking’s netexft on emissions leakage depend on the
extent to which each system’s allowance price ceangnd on the sensitivity of leakage from

°> Market Advisory Committee (2007), p. 64.
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each system to changes in that price. For exanipdepotential for leakage from the RGGI

system is substantial. If it establishes a two-\wak with the EU ETS, given each system’s

relative size and current allowance price expemtati that link would lead to a significant

increase in RGGI's allowance price and to a reddyiwsmall decrease in the EU ETS allowance
price. Therefore, such a link likely would bringaat a net increase in global emissions by
increasing leakage from the RGGI system more thagduces leakage from the EU ETS.

The difference between the pre-link allowance piad linked systems also will
influence linking’s distributional consequenceshmitthose systems and capital flows between
them. When two systems link, even if each systesizes net gains on the whole, some entities
covered by or indirectly affected by the system séhallowance price rises will bear increased
costs. For example, if a link increases the alluxeaprice in an economy-wide cap-and-trade
system, while net sellers of allowances within tegstem stand to benefit, this increase in
allowance prices increases costs for net buyeafl@mvances and increases gasoline, natural gas,
and electricity prices. These distributional imgaare greater the greater is the difference
between the system’s pre-link and post-link allogeaprice.

The direction and magnitude of the capital flowswaen linked cap-and-trade systems
that result from inter-system allowance tradingetepon the two system’s pre-link allowance
prices. While differences in these prices depamgart, on differences in the cost of emission
reduction opportunities in each system, they akspedd on each government’s decision about
the stringency of its system’s cap. The less g a system’s cap, the lower its allowance
price, as less emission reductions are necessangébthe cap.

If differences in pre-link allowance prices anduléag capital flows between linked
systems are perceived to result largely from dffiees in the stringency of the systems’ caps,
there may be resistance to those capital flows: eikample, if the United States adopts a cap-
and-trade system and the U.S allowance price igfdhan that in the EU ETS, a link between
those systems would result in EU ETS participantgipasing allowances from the U.S. system.
While such capital flows would reduce the net aigshe EU ETS, some nonetheless may object
to those flows if the U.S. system is considered &sngent than the EU ETS.

In summary, differences in linked systems’ pre-lamlowance prices and the resulting
magnitude of adjustments in those prices will beey determinant of the cost savings from a
link, as well as the link’s emissions and distriboal implications. However, the impact of a
particular allowance price adjustment dependsain, pn other elements of the design of linked
systems, which are discussed next.

8.2. Implications of the Scope of Coverage Decision

Existing, planned, and proposed cap-and-trade regsthffer with respect to the scope of
emission sources and GHGs that they cover. Fompbea while RGGI will cover only
electricity generators, the EU ETS has a broadepesof coverage, including refineries, pulp
and paper manufacturers, iron and steel plantsptrat industrial facilities. Furthermore, in the
United States and Australia, some proposed systemdd adopt even broader coverage,
including transportation emissions and emissioosifresidential and commercial buildings.
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While linked systems do not need to cover the stypes of emission sources, or even
the same types of GHGs, the implications of chamgedlowance prices resulting from linking
depend, in part, on each system’s scope of coverBgeexample, the effect that linking has on
emissions leakage depends, in part, on the sotineéseach system covers, as some types of
emissions-generating activity are more prone tkdga than are others. Also, linking’s effect on
allowance prices may pose greater distributionacems if a system’s pre-link allowance price
reflects distributional considerations associatdth wws scope of coverage. For example, it may
be politically necessary for a future U.S. systenbegin with a relatively low allowance price if
that system is to be economy-wide in scope, gt allowance prices would be reflected in
the price of gasoline and home heating fuels. THuwsU.S. system is economy-wide in scope,
links that tend to increase the system’s allowagrc@ may not be politically acceptable, at least
initially, even if such links would yield net gaits the U.S. economy as a whole.

Although linking can yield cost savings regardle$svhat emission sources the linked
systems cover, the scope of coverage of each syséenaffect the ability to realize another
potential benefit of linking — eliminating compei# distortions that would exist absent linking.
If two unlinked systems both cover firms that comtepwith one another in interregional or
international markets, any difference in those esyst allowance prices can introduce a
competitive distortion, whereby firms under thetsys with the lower allowance price gain an
advantage over firms under the system with thedrigilowance price. This distortion can be
eliminated by linking the systems, as such a liekaguld ensure that firms in both systems face
the same allowance price. Thus, in this respéet,benefits of a link can be increased if the
linked systems both cover sources that compete evithanother. Of course, such a link may
not be favored by those firms in the system withltwer pre-link allowance price.

8.3. Implications of the Point of Regulation Decisin

Greenhouse gas cap-and-trade systems may diffdr wspect to their point of
regulation. While the EU ETS employs downstreagul&ion in which emitters are subject to
the allowance requirement, several bills in the .UC®ngress propose the use of upstream
regulation in which suppliers of fossil fuel prodsienust surrender allowances for the carbon
content of the fuel they sefl. While some have expressed concern that diffeseitcéhe point
of regulation of linked systems can lead to “doubtainting” of emission reductions when
systems link, this concern is misplacéd.

The concern about double counting is associated aviscenario in which one system
employs upstream regulation and another system@mmmownstream regulation. In such a
scenario, if sources covered by the downstreanesystceive some of their fuel from suppliers
subject to the upstream system (that is, if sonberdsystem fuel transactions occur), emission
reductions that reduce inter-system fuel transastwill be counted twice, once in each system.

% See, for example, the Low Carbon Economy Act @f72(8.1766). For an examination of the merits
of upstream versus downstream {&€gulation in a cap-and-trade system, see St&20Gy).
°" See Blyth and Bosi (2004), and Market Advisory @uttee (2007).
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For example, consider a situation in which a sowaeject to downstream regulation
reduces its emissions by one ton by reducing i donsumption. As a result of undertaking
this emission reduction measure, it sells its udud®wance to another entiiy its system |If
the source that reduced its emissions receivedru®l a supplier that is subject to the upstream
system, that source’s emission reduction measgewill allow the fuel supplier to sell one of
its allowances, because its fuel sales will havelimed. Thus, although the measure only
reduces emissions by one ton, it frees up two aim&s (one in each system), leading to an
offsetting two ton increase in emissions. Becanfsthis double counting, allowance trading
resulting from this emission reduction measure @woehd to a net increase in emissions.

While such a scenario would be problematic, it doatise only if sources under the
downstream system receive some of their fuel froppBers covered by the upstream system.
Moreover, were this the case, the double-counthegplpm would exist regardless of whether or
not the systems link. The fundamental problenh# the source’s emission reduction measure
frees up two allowances (one in each system) dvaumgh it only reduces emissions by one ton.
This problem does not depend on the two systemmybiked. Thus, the potential for double
counting would need to be addressed whether atheatystems are linke8.

Fortunately, in designing an upstream system, tterpial for such double counting can
be avoided simply by excluding exported fuel frdme llowance requirement. So, differences
in the point of regulation employed by two systemeed not lead to double counting, and such
differences need not affect the implications okilng. Indeed, the double-counting problem
described above does not even result from diffeemc each system’s point of regulatiosr
se. Rather, it results from two systems overlappmthe scope of emissions-generating activity
that they directly or indirectly cover. In the aleoexample, this overlap happened to result from
poor design of the upstream system, but such qvedald occur for other reasons (see Box 3).

8.4. Implications of Allowance Allocation Decisions

Mutually beneficial linkages can be establishedMeen cap-and-trade systems even if
they adopt different allocation approaches. Howewertain elements of each system’s
allocation approach can affect the emissions aslilolutional implications of linking, and even
the cost savings from linking.

8.4.1. Implications of a Relative Cap for the Emisens Impacts of Linking

A link between two cap-and-trade systems with alisoémissions caps will not affect
total emissions under those systems as long assgatdm is well-enforced and adopts a cap that
is below business-as-usual emission levels. Régmdf where the allowances are used — that

8 If double counting were a possibility, linking thgpstream and downstream system could either
compound or mitigate the problem. The incentivat thources in the downstream system face to
undertake those emission reductions that wouldoole counted is equal to the sum of the two system
allowance prices. The greater that sum, the grésatke incentive to undertake such reductionscaBise
linking the two systems can cause this sum eithéndrease or decrease, linking can either increase
decrease the amount of double-counted emissiorttieds in the downstream system.
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is, regardless of whether or not the systems akedi — total emissions under the two systems
will equal the total number of allowances issuedarnthose systems. This is the case regardless
of how each system distributes the fixed numbelloivances.
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Box 3. Emissions Implications of Linkages with SuiNational Cap-and-Trade Systems
when a National Cap-and-Trade System also Exists

The discussion about potential double counting miission reductions highlights |a
problem that emerges when cap-and-trade systenmgeationally overlap in the emissions-
generating activity that they directly or indirgctiover. It is also possible that a system may
intentionally cover a subset of the emissions-gainay activity that is covered by a broader cap-
and-trade system. For example, while a federalaraptrade system likely will emerge in the
United States, California may implement its own -eap-trade system for some Californian
emission sources. Therefore, it is possible tlatach Californian emission sources will pe
subject to two allowance requirements. For eachdbtheir emissions, they might have |to
surrender a U.S. allowance and a Californian alimea

Such a policy regime would significantly affect teeissions implications of any link
between a Californian and foreign cap-and-tradéesys If all sources subject to California’s
cap are also subject to the federal cap, any chandealifornian emissions resulting from
allowance trades between the Californian and foresgstem would be fully offset by |a
corresponding change in emissions elsewhere uhddetleral cap. That is, once the federal |cap
is in place, any change in Californian emissioni$ efiange the number of U.S. allowances j?at
are available for use elsewhere in the United Statéds a result, changes in California’s
emissions will have no net effect on nationwide ssians, which will remain at the level of the
federal cap® Therefore, the effect on global emissions ofrk between a Californian and
foreign system will depend entirely on how the lffects emissions in the foreign system.| If
California becomes a net buyer of foreign allowandes use of those allowances will lead tp a
reduction in emissions in the foreign system amdraesponding reduction in global emissions.
On the other hand, if California becomes a neteseadf allowances, such that Californian
allowances are used to cover increased emissiotie iforeign system, this will increase global
emissions. Thus, if a foreign system is concemtsalit the emissions impacts of links, it likely
would not allow its regulated sources to use Calitn allowances to cover their emissions.

However, linking can lead to a change in total emiss under the linked systems if one
of the systems has a relative emissions cap thastadhe total number of allowances it issues in
response to changes in economic activity. In @aldr, linking will affect total emissions under
the linked systems if it affects the economic atstithat determines the number of allowances
issued under the relative cap. For example, yfstéesn with an absolute cap links with a system
that has an intensity-based cap for electricityegators, the link’s effect on allowance prices in
the latter system can affect the level of eledirigeneration in that system. Therefore, the link
can affect the number of allowances issued undetdtter system, and thereby total emissions
under the linked systems. The extent to whichitiglaffects total emissions under the linked

|t is for this reason that there is a compellinguanent for sunsetting any sub-national cap-andetra
systems once a national cap-and-trade systemaiblissted. Doing so increases the flexibility offérto
regulated entities without affecting nationwide ssivns, which would be subject to the national cap.
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systems depends on the extent to which linkingcegféhe level of the relevant economic activity
under the relative cap, and on how sensitive tladive cap is to changes in that activity.

While a link between a system with an absolute @a@ one with a relative cap can
increase total emissions under the two systenadsat can reduce total emissions. The net effect
depends on whether linking increases or decrehsa®levant economic activity that determines
the number of allowances issued under the relaape Both outcomes are possible.

Concerns about the emissions impacts of linkingasolute cap and a relative cap have
arisen in the context of the United Kingdom’s Enuas Trading Scheme (UK ETS) for GHG
emissions, which was terminated in 2006. While sddK ETS patrticipants faced absolute
emissions targets (the “absolute sector”), othewsed intensity-based targets (the “relative
sector”). In an attempt to prevent any increaseenmssions that might result from trading
between the sectors, a “gateway” was establishidelea the sectors to ensure that there was no
net flow of allowances from the relative sectotthie absolute sect8f. Allowances could only
be traded from the relative sector to the absddeteor if the total flow of allowances in that
direction was less than the total flow of allowamé®m the absolute sector to the relative sector.

This gateway restriction has been criticized oressvgrounds, including the fact that it
imposes additional transaction costs and foregotsnpally cost-saving trades from the system
with the relative cap to that with the absolute.¥agHowever, the most significant criticism of
this restriction is the fact that it cannot guaesnachievement of its apparent objective: to keep
total emissions from increasing as a result of lihkage. This is because a link between a
system with a relative cap and one with an absalapecan increase total emissions under the
linked systems even if allowances are only tradenfthe absolute system to the relative
system?> For example, by lowering allowance prices in teitive system, such allowance
trades can reduce the production costs of sourcesred by that system, which could bring
about an increase in their production and a coomrdipg increase in the allowances issued under
that system. Short of the system with the relatap adopting an absolute cap, no practical
trading restriction or adjustment to either systean ensure that a link between a relative and an
absolute cap-and-trade system will leave total sioms under those systems unchanged.

8.4.2. Implications of Allocation Decisions for the Domestic Distributional
Impacts of Linking

Each system’s decision about how to distribute vadloces will influence the
distributional impacts within its own system thasult from linking. As was previously noted,
linking two systems increases the allowance priteome of the systems and reduces the
allowance price in the other. Through these edfelbking makes net sellers of allowances in
the former system and net buyers of allowancekandtter system better off. Likewise, linking
makes net buyers of allowances in the former systechnet sellers of allowances in the latter

0 U.K. Department for Environment, Food and Rurdia#s (2001), and Baron and Bygrave (2002).

®. Baron and Bygrave (2002).

%2 See Fischer (2003). Likewise, trades from theesysnith a relative cap to that with an absolute ca
could lead to a reduction in total emissions in s@ases.
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system worse off. By determining who these netebsiyand sellers are, allowance allocation
decisions in each system significantly influeng&ilng’s domestic distributional implications.
Consequently, these allocation decisions may affecability to garner support for linking. For
example, if a high proportion of allowances are tianed, rather than freely distributed,
regulated sources may be more likely to resistagds that are expected to increase allowance
prices, even if such linkages would benefit thenecoy as a whole.

8.4.3. Implications of Allocation Decisions for theCompetitiveness Impacts of
Linking

If firms in one of the linked systems compete witms in the other system, differences
in the two systems’ allocation approaches may reaseerns about the competitiveness impacts
of linking. However, in many cases, differencesallocation approaches employed by linked
systems will not meaningfully affect the competiness of covered firms either before or after
linking. In particular, as long as a firm cannafiuence the number of allowances it receives by
changing its operations or production level, itsduction costs will be unaffected by the number
of allowances it receives. In such a case, a Withtreat its allowance allocation as a one-time
gain, and will make production and pricing decision the same way that it would if it had to
purchase those allowanc®s. Therefore, under such an allocation approachn éve firm
receives far fewer or far more allowances than aitgrs in another system, that difference in
allocations will not affect the firm’s competitivess®* That difference also will not affect the
impact of linking on the firm’s competitiveness. atRer, the firm’s competitiveness will be
affected by the allowance price and any changesithéhat result from linking.

While a wide variety of allocation approaches dbinfiuence linking’s competitiveness
impacts, these impacts can be affected by allatatjoproaches that are updated over time.
Under an “updating allocation,” allowance allocasoin future years are adjusted to reflect
changes in the activity of allowance recipientor Example, the number of allowances that a
firm receives each year may be tied to its produckevel in that year or in prior years. The free
allocation of allowances to new facilities and gepping of existing facilities’ allocations upon
closure are another example of updating allocatiasdirms’ decisions to open new facilities or
to close existing facilities affect the number bbwaances they receive.

By tying the number of allowances a firm receivesttivity that the firm can influence,
such as its production level, updating allocatiefisctively subsidize that activity. The more of
that activity the firm undertakes, the more valeabllowances it receives. As a result, such
updating allocations can affect the production £ost firms covered by a system. The
magnitude of this effect depends on the specifaratteristics of the updating allocation.

% For example, if allowance allocations are based firm’s emissions prior to the implementationaof
cap-and-trade system, the allocations would neicatillowance recipients’ on-going production costs

% However, if a firm faces constraints on its ailib raise capital at typical market rates, differes in
allocation approaches can competitively disadvantafirm that must purchase more allowances tlgan it
competitors.
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Although updating allocations can increase a capteade system’s cost by distorting
emission reduction incentivé3pne reason why they are proposed is to addreseomabout a
system’s competitiveness impatisFor example, if allocations to iron and steel nfanturers
under a cap-and-trade system are tied to theiryotah level, this would mitigate the system'’s
effect on their production costs, and thereforéhair international competitivene$s.

Regardless of whether a cap-and-trade system kedinvith other systems, the use of
updating allocations can affect the competitiversfsrms under that system, and can thereby
affect the relative competitiveness of those firroginpetitors. However, updating allocations
also can influence the competitiveness impactsirg¢fiig. This is because the change in a
system’s allowance price resulting from linkingeadt the size of the effective subsidy created by
updating allocations. Thus, under some circuntg&synthe use of updating allocations in one or
both of the linked cap-and-trade systems may affepport for linking among some firms.

For example, consider a case in which two systeoner firms that compete with one
another in international markets, and the systeth wie higher allowance price employs an
updating allocation approach, whereas the systetimtive lower price does not. In such a case,
firms in the system with the lower allowance prnay object to a link because it would cause
them to face the same allowance price as compeiitothe other system, without receiving the
benefit of the updating allocation that their coritpes enjoy.

The significance of the use of updating allocatiémsthe competitiveness impacts of
linking depends on the specific updating allocati@mployed, and on other circumstances
specific to each linkage. Moreover, while the akepdating allocations could pose an obstacle
for some linkages, in some cases it is possiblethi@opportunity to establish a linkage could
eliminate the need for the use of an updating atlon approach. Updating allocations may be
adopted because of concerns about a cap-and-tyathanss impact on the competitiveness of
covered firms, relative to competitors outside bé tsystem’s scope of coverage. If such
concerns are spurred by the fact that those cotopetare subject to another cap-and-trade
system with lower allowance prices, establishirigma with that system would put the covered
firms and their competitors on a level playing diddy equilibrating the systems’ allowance
prices. Thus, linking could offer opportunities feduce or eliminate the need for updating
allocations. This example also demonstrates the general principle that linking can alter the
optimal design of each linked system through itsafon each system’s allowance price.

® For example, seBurtraw et al. (2001).

% For example, se@rubb and Neuhoff (2006).

87 Competitiveness impacts also can be addressedhley aspects of a cap-and-trade system’s design.
For example, tariffs or allowance requirements dohé placed on imports of emissions-intensive
products to ensure that domestic manufacturersesuly a cap-and-trade system are not disadvantaged
relative to those that import emissions-intensik@dpcts from abroad. Similarly, border tax adjustis
could be applied to exports of products from maauifieers subject to a cap-and-trade system S&méns
(2007), and Grubb and Neuhoff (2006).
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8.4.4. Implications of Updating Allocations for theCost Savings from Linking

Updating allocations also can affect the cost ggvinom linking cap-and-trade systems.
Indeed, in some cases, if a system employs updatlogations, a link involving that system
could increase (rather than reduce) total emissduaction costs. However, like their effect on
linking’s competitiveness impacts, the effect odapng allocations on the cost savings from
linking depends on the specific updating allocati@mployed, and on other circumstances
specific to each linkage.

By definition, when an allowance is traded withinazross cap-and-trade systems, the
buyer places a higher value on the traded allow#rare does the seller. Under most conditions,
allowance trading reduces aggregate emission reducbsts because the value that each party
places on an allowance reflects the cost of thesgon reductions that each would have to
undertake without that allowance. The fact thatlihyer places a higher value on an allowance
than does the seller implies that the buyer fadgiseln emission reduction costs. Therefore, the
transfer of an allowance from the seller to thedsugllows the buyer’s higher-cost emission
reductions to be replaced by the seller’s lowet-oeductions, reducing aggregate costs.

However, under some circumstances, the value thgerb and sellers place on
allowances may deviate from their emission reductiosts. Consequently, the fact that the
buyer places a higher value on an allowance thas tiee seller would not necessarily mean that
the buyer faces higher emission reduction costd; @sulting allowance trading would not
necessarily reduce aggregate emission reductida.cos

The use of updating allocations in a cap-and-treylgem can cause the value that a
buyer or seller places on allowances to deviatenfits emission reduction costs, such that
allowance trades involving that buyer or sellerl wmibt necessarily reduce aggregate emission
reduction costs. Thus, if a cap-and-trade systapieys an updating allocation, a link involving
that system will not necessarily reduce aggregaisson reduction costs.

To be specific, if an updating allocation directhy indirectly ties a firm’s future
allocations to its current emissions, such thatiéise it emits the fewer allowances it receives in
the future, then the firm will place a value on @iowance that exceeds its direct emission
reduction costs. In particular, that value willuafthe cost of the emission reductions that it
would have to undertake without the allowarpes the value of future allocations that would be
foregone by undertaking those reductions. A filmaréfore would buy an allowance at prices
above its emission reduction costs, and would beillimg to sell an allowance until prices
exceed its emission reduction costs by a sufficenbunt. As a result, updating allocations can
drive up allowance prices in a cap-and-trade syst&aome have suggested that the higher-than-
expected Phase | EU ETS allowance prices durind 20@ early 2006 were at least partly due
to firms’ expectations that their Phase | emissiaesild influence their Phase Il allocatiofis.
While some EU Member States have avoided directlyindirectly tying firms’ Phase |l

% Reilly and Paltsev (2006).

IETA

7 INTERNATIONAL EMISSIONS TRADING ASSOCIATION 39



SECTION 8. TwO-WAY LINKAGE

allocations to their Phase | emissions, not allehalnder France’s National Allocation Plan
(NAP), some firms’ Phase Il allocations will beexfted by their Phase | emissidiis.

If a cap-and-trade system (System A) employs updaéllocations, the inter-system
trading that results from linking with another gyst (System B) will not necessarily yield cost
savings, even though it will be mutually benefictal the firms involved. For example,
participants in System A may place a higher valnalowances than do participants in System
B even if System A participants have lower emisgieduction costs. This could occur if the
value of future allocations that System A partiasawould forego by reducing their emissions
more than offsets their lower emission reductiorst€o If this were the case, System A
participants would become net buyers of allowaricas System B, shifting emission reduction
efforts from the system with lower emission redmetcosts to that with higher costs. On the
other hand, if System A’s updating allocation hakess substantial effect on the value that
System A patrticipants place on allowances, Systepadicipants may become net sellers of
allowances to System B participants, preservingheugh perhaps reducing — the cost savings
from linking. Case-specific analysis is heededgsess the extent to which a system’s updating
allocation may compromise the cost savings frorkitig.

8.4.5. Summary of the Implications of Allowance Abhcation Decisions

By influencing who gains and who loses within iystem as a result of allowance price
adjustments resulting from linking, each systeni@waance allocation approach at the very least
affects the domestic distributional impacts of imk However, certain types of allocation
approaches can influence the emissions impactspetiimeness impacts, and even the cost
savings realized by linking. Thus, the implicaBoof the use of these approaches in either
system will be of interest to both systems contextipd a linkage. In particular, if at least one of
the systems adopts a relative emissions cap, bnkian either increase atecrease total
emissions under the linked systems. Also, if ohéhe systems employs updating allocations,
this can alter linking’s competitiveness impacts] aan reduce the cost savings from linking.

While the above discussion indicates that the atloo approaches adopted both
domestically and by potential linking partners ddobe considered in evaluating linkages,
mutually beneficial links can be established betwegstems despite significant differences in
their allocation approaches. Indeed, even theotigerelative cap or updating allocation will not

% France’s Phase Il NAP first determines each sacgirare of the nationwide allocation, and then
determines each facility’s share of its sectorlection. Each sector’s share depends, in partherits
2005 emissions. Therefore, even if a facility’srghof its sector’s allocation were fixed, the liags
allocation would depend, in part, on its 2005 emorss, which contribute to its sector’'s 2005 emissio
Also, in the cement and glass sectors, the relshiipnbetween a facility’s 2005 emissions and its
allocation is strengthened by the fact that itgslud its sector’s allocation depends, in partjter2005
emissions. Ministére de I'Ecologie et du Dévelappat Durable (2006). While thetal number of
Phase Il allowances issued by each Member Statendspin part, on the Member State’s Phase |
emissions, the effect of updating allocations davednce prices only occurs if the allocation apploa
creates a meaningful relationship between a fg@litwn emissions and its future allocations.
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necessarily compromise the net gains from linkingcase-specific analysis is needed to
determine how each system’s allocation approadnentes the implications of linking.

8.5. Implications of Monitoring, Reporting, and Enforcement Provisions

A cap-and-trade system’s environmental integritypedwls on the effectiveness of
emissions monitoring and enforcement provisiongkewise, a link’s effect on total emissions
under the linked systems depends on the effectdgeokthose provisions in each system.

If monitoring and enforcement in one system is Efésctive than that in another, trading
resulting from linking the systems can affect taalissions under the two systems. While it is
easy to imagine how trading could increase totakgions under the linked systems, it could, in
fact, also reduce total emissions. Firms’ comméawith a cap-and-trade system will depend, in
part, on the allowance price. The higher the ptice greater is the incentive for noncompliance.
Therefore, if a link reduces the allowance pricethie system with poorer monitoring and
enforcement, such a link could actually reduce pargiance in that system, and thereby reduce
total emissions under the linked systeths.

Nonetheless, to maintain confidence in a cap-aadktisystem’s environmental integrity,
linkages likely will gain support only if they areith systems deemed to have equally effective
monitoring and enforcement provisions. This doe$, mowever, mean that the specific
monitoring methods or enforcement provisions muestdentical to facilitate linkage. Rather,
the methods and provisions must simply be viewetbasparably reliable and stringent.

Most attention given to monitoring and reportingeofissions in cap-and-trade systems
relates to concerns about a cap’s environmenteliity. But experience with the EU ETS
highlighted that emissions monitoring and reporfomgvisions also have important implications
for a system’s cost-effectiveness through theegafbn allowance price discovery.

A cap-and-trade system’s ability to direct emissreduction efforts toward the least
costly means of meeting an emissions cap dependBeoquality of information about market
conditions that is reflected in the allowance prida turn, this depends, in part, on the quality
and frequency of emissions reporting. If marketipipants lack adequate information about the
amount of emission reductions that is necessamédet a cap, until that information emerges,
allowance prices may be too high or too low. Ageault, those prices may encourage
unnecessarily costly emission reductions, or malytfaencourage reductions that are cost-
effective. The EU ETS offers an example of thisigbem.

O A link also can affect emissions through its effen a government’s incentive to enforce a cap-and-
trade system. If that enforcement incentive isalj in part, by a desire to maintain the valughef
system’s allowances, linking can reduce that ingentBy making additional allowances availablenno
compliant behavior reduces a system’s allowanceepand thereby reduces the value of allowances.
However, by increasing the demand for a systenhisvainces, linking reduces the negative effect &éhat
given amount of non-compliant behavior has on atesys allowance price. Therefore, poorer
enforcement has a lesser impact on the value gbt@m’s allowances when the system is linked with
other systems than when it is not linked — potdigtiducing a government’s enforcement incentive.
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While the EU ETS began in January 2005, the fiestfied emissions data for covered
sources were not released until the spring of Z60Brior to that data release, allowance prices
had risen to almost €30. Following the data relealowance prices fell more than 50 percent
in just one week, suggesting that the data fundéatignaltered perceptions regarding the
amount, and thereby cost, of reductions necessaagtiieve the cap. Phase | allowance prices
never again exceeded €20, a level that was contisexceeded from July 2005 through most
of April 2006. Given the sharp drop in prices doling the data release, some of the emission
reductions undertaken before that release undolybiezte more costly than opportunities that
remained unexploited after the release becausheofoiver prices. Had emissions data been
released earlier, allowances prices likely woultlhmeve climbed to the level that they did. As a
result, some emission reductions undertaken in 2805 early 2006 likely could have been
avoided and replaced by less costly reductionsrémgined unexploited later in Phase I.

By contributing to allowance price volatility, pdprdesigned emissions monitoring and
reporting provisions can have additional adverspaitts on the costs of achieving emissions
targets. Unanticipated changes in allowance prieesrender emission reduction investments
uneconomic, such that firms cannot recoup the cbsheir investments. The possibility that
future changes in allowance prices might renderesomestments uneconomic will make firms
reluctant to invest in certain potentially costeetive, but capital-intensive emission reduction
measures. As a result, there will be greatermeéaon higher-cost measures that are less capital-
intensive, and thereby do not bear the same inwdtnsks. While this reluctance — and the
resulting increase in emission reduction costs —ddsirable when allowance price volatility
reflects real, irreducible uncertainties, it is aaglable and imposes unnecessary costs when that
volatility results from poorly designed emissionsmtoring and reporting provisions.

Because linking leads allowance prices in the kihggstems to converge, each system’s
emissions monitoring and reporting provisions wikve implications for allowance price
volatility in the other system. Therefore, diffeces in the monitoring and reporting provisions
employed by two systems contemplating a linkagel iede evaluated not only with respect to
their effect on the emissions implications of &Jibut also with respect to their implications for
allowance price volatility in the linked systems.

8.6. Automatic Propagation of Certain Design Elemes Due to Linking

When two cap-and-trade systems link, some desigmeatts will affect the linkage’s
implications, but will not themselves be affectgdtbe linkage. Linking will not affect who is
regulated under a domestic system (the point angesof regulation), allowance allocation
methods, or monitoring and penalty regimes. Easkesn maintains control over those design
decisions.

On the other hand, the inter-system trading theulte from an unrestricted link will lead
to automatic propagation (de facto harmonization) of particular design elements thatcdten
referred to as cost-containment measures. Thedada offset provisions, linkages with other
systems, banking and borrowing provisions, andtgai@ve provisions. If these provisions are

" Convery and Redmond (2007).

IETA

7 INTERNATIONAL EMISSIONS TRADING ASSOCIATION 42



SECTION 8. TwO-WAY LINKAGE

present in one of the linked systems, they willmbade available to participants in the other
system regardless of whether the other system lmssame provisions (and regardless of
whether it wishes to have them). Likewise, futahanges in the use of these provisions in one
system can directly affect the functioning of thleey system.

In the following subsections, we discuss how Ingkieads to the automatic propagation
of these provision¥ We also consider the efficacy of trading restits that might be
implemented with the goal of limiting the propagatiof these provisions across systems.

8.6.1. Propagation of Offset Provisions and Other inkages

When two cap-and-trade systems link, each beconusctly linked with any cap-and-
trade or credit system with which the other is édk Thus, by linking with another system, each
system effectively adopts the other system’s offsevisions and linkages.

For example, if System A links with and become®ghuyer of allowances from System
B, even if System A does not recognize offsets éinatrecognized by System B, the linkage will
lead System B’s participants to purchase more wifsgs they compensate for the reduced
availability and increased price of System B’s amces> Consequently, if a link between
Systems A and B increases emissions in System e sof that increase will be mitigated
through increased use of offsets in System B, @8gstem A does not recognize those offsets.
Likewise, if Systems A and B link, and System Bimked with another cap-and-trade system
(System C), System A will become indirectly linkedh System C.

Given the indirect links that can result from lingi two cap-and-trade systems, in
contemplating a direct link with another systemnsideration should be given to the
implications of all the indirect links with offsgirograms and other systems that will result.
Similarly, once a link between two systems is d&hbd, any new links or offset provisions that
either system adopts will have implications for titleer system.

8.6.2. Propagation of Banking and Borrowing Provisins

If either linked system permits allowance bankirrgborrowing, linking makes those
provisions available to the other system’s partioig. Contracts can be structured between
participants in linked systems to make banking omrdwing available to participants in the
system that does not directly allow banking or baing.* For example, consider a case in
which System A does not allow borrowing, but itlisked with System B, which allows

2 While this section discusses the propagation sf-containment measures that results from a direct
link, it should be noted that one system can imtiyeaffect the use of cost-containment measures in
another system, and can be influenced by the uskeosk measures, even if the two systems are only
indirectly linked, such as through linkages witlt@nmon credit system. However, any such effects
would be less pervasive than the propagation gsatlts from a direct two-way link between the syste

8 This assumes that System B participants are moepted from purchasing additional offsets, such as
might be the case if System B has a binding limitlee use of offsets. Also, if System A becomesta
seller of allowances to System B, the link will ueé (rather than increase) the use of offsets stefy B.

" For example, see Electric Power Research Inst{2@6).
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borrowing. In this case, a System A participantld@nter into a swap contract with a System B
participant, where it agrees to give the SystemaBigipant an allowance in two years in return
for receiving an allowance from the System B pgénot today. Knowing that it will receive an
allowance from the System A participant in two yeahe System B participant could then
borrow an allowance and use that borrowed allowancplace of a current-year allowance,
making the latter allowance available to be tramsteto the System A participant. Thus, in
effect, System B’s borrowing provision would be rmavailable to System A participants.

While such contracts could be developed, the benefibanking and borrowing would
still be available to System A participants withdlwem. For example, if System B participants
believe that allowance prices will be higher in liesent than in the future as a result of the link
with System A, they will have an incentive to bawranore allowances than they would absent
the linkage. Thus, even without explicit contract®tivating them to do so, System B
participants effectively would borrow allowances lmehalf of System A participants, increasing
the supply of allowances available to participantboth systems in the present, while reducing
the supply that will be available to cover futureigsions.

Banking enjoys broad support because the oppoyttmibank allowances causes firms to
achieve some emission reductions earlier than theyld if they could not bank unused
allowances. Unrestricted banking will be allowedhim the EU ETS beginning in 2008, and
also in RGGI, and it likely will be allowed in alther GHG cap-and-trade systefisTherefore,
the propagation of banking provisions resultingrfriinking is likely to be of little concern.

On the other hand, despite the benefits that bangwan offer, some oppose it because
of a concern that requirements to “return” borrowalbwances in future years will not be
adequately enforced. As a result, borrowing may be prohibited or atsterestricted in some
systems, as is the case in the EU ETS and RG@L the same time, other systems may institute
more generous borrowing provisions. Thereforesim@ration should be given to differences in
the borrowing provisions of systems consideringking, and to the propagation of those
provisions that results from linking.

8.6.3. Propagation of Safety-Valve Provisions

When a system without a safety valve (System Aslimith a system that has a safety
valve (System B), that safety valve effectively imes available to participants in the former
system. As a result of the link, allowance pricethe two systems will converge. If conditions
in either system cause the common allowance pdceeach System B’s safety-valve trigger
price, System B participants will exercise the safalve, increasing the number of allowances

& Banking between Phase | and Il of the EU ETS waficted because, among other reasons, the use of
banked allowances in Phase Il could affect a Merfitaie’s ability to achieve its Kyoto commitments.

" For example, seldarket Advisory Committee (2007).

" By issuing allowances for the next year beforevasinces must be surrendered for the prior year's
emissions, the EU ETS effectively allows limitedtmaving. Likewise, RGGI has three-year compliance
periods that can be extended to four years undeaicecircumstances. Such multi-year compliance
periods effectively allow borrowing of allowancesrh future years within a given compliance period.
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in circulation, and therefore increasing total esiges under both systems. In turn, this increase
in the supply of allowances will prevent the comnalowance price from exceeding System
B’s trigger price’® Thus, while System A participants would not hdirect access to the safety
valve, the supply of allowances available to théhe allowance price they face, and their
resulting emissions all will be affected by the o§éhe safety valve in System B.

If two systems each have a safety valve but thigiger prices differ, linking will lead to
the de facto harmonization of the trigger price in both systesmghe lower of the two prices.
Before the common allowance price in both systeamsreach the higher trigger price, the safety
valve in the system with the lower trigger pricelviie exercised, increasing the number of
allowances in circulation and limiting any furthm@ice increase.

Therefore, if two systems with different triggeigas decide to establish an unrestricted
link, they might wish to adopt a harmonized triggeice. Absent explicit harmonization of the
trigger price, each government would have an ingertb set its own trigger price marginally
below the other’s trigger price. By doing so, autd capture all of the revenue associated with
participants exercising the safety valve; and ildodo so without meaningfully affecting the
allowance price or emissions under the linked systeelative to what would result if the other
system’s trigger price were the lower one.

It appears likely that different systems will adaptferent approaches to the use of a
safety valve. Whereas the EU ETS does not havafetysvalve, one cap-and-trade system
proposed in the U.S. Congress does, as does trad@amroposal, and discussions in Australia
suggest that it may adopt a safety valve if it iempénts a cap-and-trade system. These
differences in whether and how each system incatpsra safety valve may pose an obstacle to
linking, given the propagation of safety-valve peions that results from linking.

While a system without a safety valve may be raloicto link with a system that has a
safety valve even if that safety valve’s triggeiceris relatively high, such a link would be even
more problematic if the trigger price is below thetual or expected allowance price in the
former systeni? For example, Phase Il EU ETS allowances recdmtiye been trading above

8 Kruger et al. (2007) note that the design of Sysls safety valve can influence the extent okffect

on System A’s allowance price and emissions. &ust# selling an unlimited number of allowances at
particular price, a safety valve might allow regethsources to make a fixed per-ton payment indieu
surrendering allowances. This latter design isduseU.S. Senator Bingaman’s proposal for a U.S.
system, and is being considered in Canada and aliastr Rather than increasing the supply of
allowances, such a design would reduce System &cipants’ demand for allowances once allowance
prices reach the level of the fixed payment. Witht design, at most, the number of System B
allowances that would become available for useyste®n A would be equal to System B’s initial supply
of allowances. Therefore, if System B is signifitg smaller than System A, the use of a safetyevai
System B and the resulting sale of allowances ®te®y A may dampen any increase in System A’s
allowance price, but it may not fully cap Systens Allowance price.

" However, such a link would not necessarily trigtier safety valve. Inter-system trading could drin
about an allowance price below the safety valvatger price if the system with the safety valve is
sufficiently large relative to the system with whiit links, and if it has a pre-link allowance mithat is
sufficiently below the trigger price.
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€20. This expected price is well above the initeel of the safety-valve trigger prices
incorporated in the Canadian proposal and in Sergitgaman’s proposal for a U.S. cap-and-
trade systerfi® Therefore, were these proposals to be implementékdeir current form, it is
less likely that a link could be established betwdne EU ETS and either system.

8.6.4. Efficacy of Efforts to Limit Propagation of Cost-Containment Measures
through Restrictions on Linkages

Given that the propagation of cost-containment mmess resulting from unrestricted
linking may pose an obstacle to the developmentirdds, some have explored whether
restrictions (or conditions) can be placed on linksavoid such propagati¢h. Potential
restrictions include: restrictions on the quantfyallowances that can be sold to or purchased
from another system; exchange rates, whereby patits must surrender a different number of
another system’s allowances to cover each tonef #missions than would be the case if they
used their own system’s allowances; and fees ti@mease the cost of using another system’s
allowances. These restrictions could be diffeetatl depending on the participants involved in
trading. For example, a system may prohibit treeafsany allowances sold by those participants
in another system who have used that system’sysaféte. Restrictions also could be adjusted
in response to certain triggering events. For gtanrestrictions on the use of another system’s
allowances may depend on whether the safety valsdben exercised in that system.

In evaluating potential restrictions, it is impartato recognize that, no matter what
restrictions are employed, any link that still albbfor net sales of allowances from the system
with the more generous cost-containment measuresssarily will increase the use of those
measures, or at least increase the likelihoodthest are used. For example, if System A has an
offset provision and becomes a net seller of allmea to System B, even if trading with System
B is restricted, this trading will increase Systéns allowance price, increasing demand for
offsets in System A. Likewise, if System A hasafet/ valve and System B does not, even if
System A’s allowances cannot be used in Systemt& #fat safety valve is triggered, any
allowance sales from System A to B prior to thainpavill reduce the available supply of
allowances in System A. As a result, these salksnarease the likelihood that the safety valve
is exercised in System A, and will increase theafgbe safety valve if and when it is exercised.
Hence, the only way to preveaty linking-induced increase in the use of cost-comtent
measures in the system with the more generous mesasuto establish restrictions that prevent
any net sale of allowances from that system, suclyaslbpting only a one-way link.

Nonetheless, restrictions may be employed to lihnt extent to which a link increases
the use of cost-containment measures in the sysiémthe more generous measures. Also, to

% The proposed Canadian system would allow partitips make contributions to a technology fund in
lieu of surrendering allowances. The Canadian @gsapwould set the required contribution level at
$CAN 15 per ton of C@from 2010 to 2012, rising to $CAN 20 in 2013, aindreasing annually
thereafter. Similarly, Senator Bingaman's Low QarliEconomy Act of 2007 includes a “Technology
Accelerator Payment,” whereby, in lieu of surremagran allowance for a ton of their emissions,
participants can make a per-ton payment that bedifi®)S 12 in 2012, and increases annually themeaft
81 For a detailed analysis of this issue, see EeBower Research Institute (2006).
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the extent that concerns about a linkage relapotential emissions impacts of the increased use
of cost-containment measures, exchange rates caemoyed to offset the increase in
emissions that may result from inter-system trading

Because of the fungibility of allowances within kacap-and-trade system, some
restrictions will be entirely ineffective. An ex@fe of such a restriction is a prohibition on the
use of any allowances obtained from participantsarnother system if those participants have
exercised that system’s safety valve. If tradiegMeen the systems drives up allowance prices
in the system with the safety valve to the pointt ttne safety valve is exercised, this restriction
simply would concentrate the use of the safetyeva@mong fewer participants that decide not to
engage in inter-system trading. Two groups ofigiadants would emerge in the system with the
safety valve: those that rely partly or entirety the safety valve to cover their emissions, and
those that do not use the safety valve so that ¢haycontinue trading with the linked system.
However, this restriction would not affect the aleextent to which the safety valve is used.

Some restrictions could limit the propagation ofstecontainment measures across
systems. For example, a restriction on the nurobatlowances that can be used from a linked
system with a safety valve can limit (but cannanh@late) that safety valve’s potential effect on
allowance prices in a domestic system. Unfortupasny restriction on inter-system trading
that is effective in limiting the propagation of sta&containment measures resulting from a
linkage also will reduce the cost savings from tir@kage. Therefore, in evaluating potential
restrictions, consideration should be given to ttheleoffs they present. While these tradeoffs
will depend on the severity of the restriction, ytredso will depend on the type of restriction
employed, such as quantitative restrictions or arge rates. Evaluating these tradeoffs will be
difficult both because of the difficulty of idengihg the incremental effect of a linkage on the
use of cost-containment measures (e.g., a linkecebn the likelihood that a linked system’s
safety valve will be triggered), and because tlesemental effects will change over time.
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PROSPECTS ANDNECESSARY FOUNDATIONS FOR L INKAGES

Links among emerging tradable permit systems hlag@gbtential to significantly reduce
the long-run cost of mitigating climate change. rbtaver, links make it possible to allow for
differentiated emission reduction responsibilitiasross tradable permit systems without
compromising the cost-effectiveness or environmieetectiveness of global climate change
mitigation efforts. Therefore, linkages will be anportant element of any cost-effective, long-
run effort to reduce GHG emissions in which tradgiermit systems feature prominently.

But, along with the cost savings that it can offieking carries with it other implications
that merit consideration. In particular, linkinganc have emissions and distributional
implications, and can reduce the control that aegowment has over the impacts of its tradable
permit system. Given that linking opportunitie® arot limited by any meaningful technical
barriers, it is these implications — together wiitle opportunities for cost savings — that will
determine whether and how quickly governments chdodink tradable permit systems.

Because the full implications of a particular ligkadepend on the type of link that is
established and the specific characteristics asthdeof the linked systems, in the near-term,
some links will be more attractive and easier t@aldsh than others. For example, one-way
links between cap-and-trade systems and crediesgsimay be more readily established than
some two-way links between cap-and-trade systems.

Given the implications of two-way linkages, more ym@eed to be done to set the
foundation for such links. In particular, to fatzte two-way links between some cap-and-trade
systems, it may be necessary to harmonize certameats of each system’s design. In some
cases, it may even be necessary to develop intemahtagreements that govern aspects of the
design of linked cap-and-trade systems beyond gimpkual recognition of allowances.

This section first discusses the implications ob-mway linking opportunities for the
design of domestic cap-and-trade systems, higlrighthose elements of a system’s design that
may need to be adjusted or harmonized to faciliiateages. It then considers the role that
international agreements may need to play in tatiig some two-way linkages. It concludes
by discussing the near-term role that one-way lingsveen cap-and-trade systems and credit
systems can play in both directly and indirecthking emerging tradable permit systems.

9.1. Implications of Linking Opportunities for the Design of Cap-and-Trade Systems

Mutually beneficial two-way links can be establidhbetween cap-and-trade systems
whose designs differ in many respects. Howeveergihe effects of certain design elements on
the implications of linking, some harmonizationtbé design of cap-and-trade systems may be
necessary to facilitate links between them.

A system’s use of particular allocation approachesamely, relative emissions caps
and updating allocations — and its monitoring, répg, and enforcement provisions can affect
the desirability of linking for potential partnerd8ut the extent to which these design elements
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need to be harmonized to facilitate linkage wilpeled on circumstances specific to each system
and linkage. Differences between systems can remidihout undermining the case for linking.

On the other hand, agreement on a unified set stf@mntainment measures is likely to
be a necessary pre-condition for any unrestricteway link between cap-and-trade systems.
If either system employs an offset provision (oheost linkages), banking or borrowing
provisions, or a safety valve, an unrestricted ik lead to the propagation of those provisions
into the linked system. As a result, meaningfifedences in the cost-containment measures
employed by two systems could present a substastisthcle to linking. Although restrictions
could be placed on a linkage to reduce ghrigpagation, such restrictions also would reduee th
cost savings from linking.

Of course, in considering a potential linkage, asegopment will have to weigh the
linkage’s benefits against the domestic implicatiai any adjustments to its system that are
necessary to facilitate the linkage. Also, whitenge adjustments to a cap-and-trade system’s
design could be motivated by a desire to make rigkmore attractive to potential partners,
design changes also may be motivated by a linkscebn the system’s domestic implications.
By altering allowance prices in the domestic systemd in the system with which it is linked, a
link can alter a system’s optimal design for acligwdomestic policy objectives. For example,
changes in allowance prices resulting from linkingy alter the optimal approach to allowance
allocation, or the need for measures to addresssemns leakage.

In some cases, the establishment of linkages atgoaall for changes to other elements
of domestic policy apart from the cap-and-traddesysitself. For example, it is possible that
some countries may employ both a cap-and-tradersyanhd either direct or indirect emissions
taxes®® as the United States did to phase out ozone d®plstibstances under the Montreal
Protocol®®* However, if participants in a cap-and-trade systare also subject to direct or
indirect emissions taxes, those taxes can redwcedbt savings from linking. In fact, in some
cases, linking caimcrease the cost of climate policy when such taxes aregme Therefore, if a
government wishes to link its cap-and-trade systemay need to adjust its tax policy to ensure
that it benefits from linking.

The effect of emissions taxes on the cost savimgs flinking is made evident by
considering an example in which one cap-and-trggies (System A) has an allowance price of
$40, and another system (System B) has an allowanoe of $30. Moreover, unlike System A
participants, System B participants also face afton emissions tax. That is, for each ton of
their emissions, System B participants must bothesder an allowance and pay a $20 tax.

Prior to linking, System A participants would uniddee all emission reductions that cost
less than System A’s $40 per ton allowance priegen though System B’s allowance price is
only $30, System B participants would undertakesalission reductions that cost less than $50
per ton, as the per-ton cost of any remaining @omssin System B would be equal to the $30
allowance price plus the $20 tax. Thus, prior ittkihg, some of the emission reduction

8 Taxes on fossil fuels are an example of an intlieatissions tax.
8 SeeStavins (2003).

IETA

7 INTERNATIONAL EMISSIONS TRADING ASSOCIATION 49



SECTION 9: PROSPECTS ANDNECESSARY FOUNDATIONS

opportunities that remain untapped in System Adghithhat cost more than $40 per ton) would be
less costly than some of the emission reductioas wWould be undertaken in System B. To
achieve cost savings from linking these systemsssan reduction efforts would therefore have
to shift from System B to System A, implying thdloewances would have to be sold from
System A to System B.

However, given the relative allowance prices in tilve systems, linking would lead to
allowance sales in the opposite direction — fronst&y B to System A. Consequently, as a
result of inter-system allowance trading, emissietuction efforts would shift from System A,
where they are less costly, to System B, where #ieymore costly. While System A would
benefit from this inter-system trading, that tradiwould increase global emission reduction
costs and would increase the cost of System Brsaté policy?* As is the case with updating
allocations (see Section 8.4.4), emissions taxésctathe cost savings from inter-system
allowance trading because they cause participandscap-and-trade system to place a value on
allowances that deviates from their true emisseatuction costs.

9.2. The Role of International Climate Agreements

To establish a direct two-way link between thesteyns, governments need only agree to
mutually recognize each other’s allowances. Nagle#ls, there are several reasons why broader
international agreements governing aspects of t&gd of linked systems may play an
important role in facilitating linkage, and may,fact, be a necessary foundation for some links.

9.2.1. Agreements on Emissions Caps

Prior to linking their systems, governments mayhwie establish formal agreements
regarding either the level of their systems’ fut@missions caps, or at least procedures for
setting future caps. There are three reasons ystthe case.

First, as Section 8.1 described, direct links betweap-and-trade systems can result in
significant inter-system capital flows that depeimdpart, on the stringency of each system’s cap.
Therefore, an agreement that effectively gives eaxdtem’s cap some form of international
approval could reduce any potential objection$tsé capital flows.

Second, agreements on the emissions caps selegteshdh system may play an
important role in facilitating linkages because loiking's effect on the incentives that a
government faces in setting future caps. Thisceftan be illustrated by considering Norway’'s
linkage with the EU ETS. If Norway's system weret inked with any other system and
Norway were to reduce the number of allowancesithssues, this would lead to a one-for-one
reduction in emissions under Norway's system. Muveg, given the demand for allowances in
Norway, this reduction in the number of allowantesied would increase Norway's allowance
price, and likely would increase the total valudNairway’s allowances. On the other hand, once
Norway links with the EU ETS, any reduction in tthember of allowances that Norway issues

8 In some cases, such taxes may just reduce theadsgs from linking. Babiker et al. (2004) praeia
more technical discussion of the implications af&for the cost savings from linking.
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would have a far smaller (perhaps imperceptibl&cefon the price of its allowances, which

would be determined by the supply and demand flmwahces across the entire EU ETS.
Therefore, by reducing the total number of allovemnthat it issues, Norway would be reducing
the total value of its allowances. Likewise, enaiss from sources covered by Norway’s system
would be essentially unchanged, as the reductidgheamumber of allowances issued would lead
to a corresponding reduction in emissions thatspatsed throughout the EU ETS.

As the above example demonstrates, linking chatigesncentives that governments
face in setting future emissions caps for theirtesys. Therefore, agreements among
governments about the future caps of their systeang provide valuable assurances that links
will not cause governments to set less stringeps taan they would absent those linkages.

Finally, governments may wish to agree upon a dtajg of future caps with linking
partners in order to provide greater regulatoryadety for those covered by their system. Many
promising emission reduction measures involve &ant capital investments. A cap-and-trade
system’s ability to bring about such investmentpeiels on the level of certainty that it can
provide firms regarding the long-run trajectoryatiowance prices. The more uncertainty there
is about this long-run trajectory, the less indin@ms will be to invest in capital-intensive
emission reduction measures. As a result, emigsidactions will have to be achieved through
more costly, but less capital-intensive measures.

While uncertainty about future allowance pricesrmnbe eliminated, a cap-and-trade
system can be designed to reduce this uncertaity.example, in addition to setting the caps
for the first few years of a cap-and-trade systeoperation, a government can establish a
trajectory of future caps (or ranges of potentiahs) extending more than a decade into the
future. However, a government’s efforts to reduneertainty about future allowance prices in
its own system can be undermined if the systenmkedl with a system that has only established
near-term caps. Uncertainty about future capsenlatter system will contribute to uncertainty
about future allowance prices in both systems.

9.2.2. Agreements on Processes for Making Future @hges to Linked Systems

In addition to its immediate effects, a link betwe®o cap-and-trade systems reduces
each government’s control over the future impadtst® system. Just as a cap-and-trade
system’s initial design affects the desirability lmking with that system, future changes in a
system’s design can have consequences for linke@rsg. Some governments may willingly
become “price-takers” in the international allowanmarket, effectively ceding control to
governments that oversee larger systems with wihie link. Moreover, the control that some
governments have over the impacts of their systeeady may be limited by connections with
other systems through trade in emissions-intenpreelucts (see Section 6.2.4). Under these
circumstances, such as may be the case with rddi@uing partners, two-way links may be
more readily established. However, the reducedrabthat comes with linking may be an
obstacle to establishing other two-way links.

While governments always have the option to termeimalink in response to undesirable
changes in the design of a linking partner’'s systameh an action could itself have undesirable
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consequences. For example, terminating a link sigayificantly change future allowance prices
in a cap-and-trade system, leaving some existinggsiiments stranded and causing other
undesirable distributional impacts. Therefore obefestablishing a link between their systems,
governments may wish to agree to a particular m®der making future material changes to
their respective systems. Any such agreement woale to strike a difficult balance between
the competing objectives of leaving each governnwithh sovereignty over its own system
while providing linking partners adequate authotdyinfluence those changes in linked systems
that would materially affect their own system.

9.3. Near-Term Opportunities for One-Way Linkages etween Cap-and-Trade
Systems and Credit Systems

In the near-term, one-way links between cap-andetisystems and credit systems likely
will be more attractive and easier to establismteame two-way links between cap-and-trade
systems. Such one-way links may offer greater sagings. Also, because they can only reduce
allowance prices in the linked cap-and-trade systemech one-way links give a government
greater control over its system than would be thgecif it established a two-way link with
another cap-and-trade syst&inMoreover, whereas links with other cap-and-tragtems may
require harmonization of certain aspects of thkitig systems’ designs -such as their cost-
containment measures — this would not be necesdan linking with a credit system.

While some two-way links between cap-and-trade esgst may take more time to
establish, if these cap-and-trade systems link itommon credit system, such as the CDM (or
even with different systems that draw on a commaal pf emission reduction measures), this
will create indirect links among the cap-and-tragstems. In turn, through the indirect links
that they create, such one-way linkages can aclsewge and perhaps much of the near-term
cost savings and risk diversification that direeb4way links among cap-and-trade systems
could achieve.

8 For similar reasons, some governments may edtattis-way links with other cap-and-trade systems.
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By broadening the market in which emission alloveanand emission reduction credits
are traded, linking increases the liquidity and riayes the functioning of markets for those
allowances and credits. Through the inter-systbowance and credit trading that it facilitates,
linking allows emission reduction efforts to be istdbuted across systems in ways that lower
the aggregate cost of reducing global GHG emissidrtserefore, linkages will be an important
element of any cost-effective, long-run effort éaluce GHG emissions in which tradable permit
systems feature prominently.

However, along with the potential cost savings thtatoffers, linking has other
implications that warrant consideration. In parée, under certain circumstances, linked
systems collectively will not achieve the same lefeemission reductions as they would in the
absence of linking. Linking also can lead to disttional impacts across and within tradable
permit systems that may be deemed undesirable nme stases. Finally, linking reduces a
government’s control over the impacts of its trddabermit systems. Thus, in considering
linkages, governments may have to weigh linkingiplications for potentially competing policy
objectives, much as will be required in developatiger elements of climate policy.

As this report has described, linking’s implicasoand the tradeoffs it presents depend
fundamentally on the type of linkage that is essigld, and the characteristics and design of the
linked systems. Therefore, case-specific analgsigeecessary to assess the merits of individual
linking opportunities. For the same reason, whetbka implications of some linkages may make
them attractive in the near-term, the case forrdthkages may take time to emerge, as changing
conditions alter the tradeoffs that those linkagesent.

While mutually beneficial links can be establistetween cap-and-trade systems whose
designs differ in many respects, some harmonizaifahe design of systems may be necessary
to facilitate links between them. A system’s ailbon approach — in particular, its use of
relative emissions caps and updating allocationsas—well as its monitoring, reporting, and
enforcement provisions can affect the desirabibfylinking for potential linking partners.
However, the extent to which these elements nedoketbarmonized to facilitate linking will
depend on circumstances specific to each systemlinkdge, and differences can remain
without undermining the case for linking. On tlieey hand, agreement on a unified set of cost-
containment measures likely will be a necessarycpralition for any unrestricted two-way link
between cap-and-trade systems, given the propagattithose measures that results from such a
link. Of course, any necessary adjustments testesys design will have domestic implications
that may influence a government’s willingness talelish particular linkages.

Although some adjustments to the design of a captate system may be motivated by
a desire to make linking more attractive to potdntnking partners, linking opportunities also
may call for changes to a system’s design to addfes domestic implications of a linkage. By
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altering allowance prices in the domestic system ianthe system with which it is linked, a
linkage can alter a system’s optimal design foli@thg domestic policy objectives.

Because linking reduces a government’'s control dlkerimpacts of its cap-and-trade
system, some two-way links between cap-and-trastess likely will take more time to emerge
than others. Some governments may choose to betomnee-takers” in linking with other
systems. Other links — such as between regioadlrtg partners — may pose lesser concerns
about impacts on a government’s control over ittesy, given the influence that the systems
would have on one another even if they were n&elin But, in other cases, in order to establish
a two-way link between their systems, the linkimygrnments may need to establish agreements
governing the design of their systems that ared®osm scope than simply mutual recognition of
one another’s allowances. Such agreements woeld twestrike a difficult balance between the
competing aims of leaving each government with szigaty over its own system while
providing linking partners adequate authority tGuence those changes in linked systems that
would materially affect their own system.

In the meantime, it is important to recognize tbaé-way links between cap-and-trade
systems and a common credit system, such as the, C&Mcreate indirect links among the cap-
and-trade systems. Through these indirect linksh one-way linkages can provide some and
perhaps much of the near-term cost savings anddigkrsification that would be achieved
through two-way links among cap-and-trade systeams, they can do so without much of the
foundation that would be needed to establish sevnenay linkages.
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