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Chapter 1 - Introduction

The last two decades have experienced an increasiveyeness about global
warming, its causes, and potential effects on tbesystem, in general, and on
humankind, in particular. Global warming is nowaslagcognized as one of the most
impressive global negative externalities and maf&dires generated by the current
economic system (Stern et al. 2006). In an atteim@afeguard against the risk of
massive damage caused by a change in climate,nteenational, European and
national institutions have committed to clear eonmental goals aimed at stabilizing
the global temperature at a non-dangerous level00%, with the entry into force of
the Kyoto Protocol, the ratifying Parties have catted to reduce by 2012 their
emissions to 5.2% below the level of 1990. Aftavihg ratified the Kyoto Protocol,
the European Commission (hereinafter EC) publistteel 2007 communication
"Limiting Global Climate Change to 2° Celsius: Thgay Ahead for 2020 and
Beyond"in which it expressed its firm intention to enforeenissions reduction
climate policies even beyond the terms of the Ky@rtotocol. At the end of 2008, the
European Climate Package, which imposes a unila28fé emissions cut below the
1990 emissions level to be met by 2020, was fingtigroved-

Such emission reduction targets are ambitious astlycas they require substantial
investments to move to a low-carbon economy. Inlitite of the trade-off between
environmental protection and economic growth, matiigg climate change without
preventing the economy from growing has becomeaijrtee most important issues
on the global and European political agenda. Cle@dible and efficient economic
instruments have to be designed in order to induceduction of greenhouse gas
(hereinafter GHG) emissions and to achieve the ®ams reduction targets in a cost-
effective way. According to the Law & Economicsefiture, acap and trade
system—where a limited number of freely tradabldlutog property rights is
generated and assigned to economic agents—givesiabpincentives to induce
efficient emissions reduction (e.g. Coase 1960e84PB68). Indeed, according to the
Coase theorem, as long as transaction costs teratdaero, free bargaining ensures
that tradable permits are allocated to those wihgevlnem most, while emissions are

reduced where marginal abatement costs are loesa consequence, in the long

! In September 2009, at the time of writing thissibe the world most influential economies are
negotiating on a post-Kyoto cooperative internalotreaty aimed at imposing new emissions
reduction targets at a global level



run polluters’ marginal abatement costs (MAC) asng to be equalized and the final
permits’ price will equal the lowest MAC.

In Europe, the political will to move toward a la@rbon economy has favored the
institution of a Cap and Trade System—the Eurofdeamssions Trading Scheme-
(ETS)—aimed at facilitating the achievement of Kyoto target in a cost effective

way by promoting emissions reduction on behalfhef biggest European polluters in
the energy and industrial sectors. The scheme G @mission allowances trading
within the Community has been established by thrediive 2003/87 proposed by the
European Commission and approved by all EU MembeatieS (hereinafter MS) and

by the European Parliament. Successively to the nmewe ambitious European

emissions reduction target (-20% by 2020) which seisby the 2008 EU Climate

Package, a new Directive 2009/29 has been desigiéch amends the first ETS

Directive 2003/87, and will reform the ETS institutal framework and extend the
ETS to a Post-Kyoto trading period (2013-2020).

According to the European ETS Directive, the ETSswapected to promote

emissions reduction in an efficient and cost-efiectvay (art.1), by reducing the

GHG emissions where the marginal abatement costlaest. In fact, the European
Commission estimated that “the scheme should atlteevEU to achieve its Kyoto

target at a cost of between € 2.9 and € 3.7 biionually. This is less than 0.1% of
the EU's GDP. Without the scheme, compliance camifd reach up to € 6.8 billion a

year’(EC 2004: 6). In spite of these declaratidhs, partial results achieved during
the first ETS trading period seem to suggest that ETS is far from being an

effective and market oriented mechanism.

Therefore, this thesis intends to assess the eféeetss of the ETS in promoting a
cost-effective emissions abatement to facilitate #thievement of the European
emissions reduction targets. The main questionsvam to answer with this thesis
are “is the ETS a cost-effective mechanism to redemmissions in order to comply
with the EU Kyoto target?” and “in the case thagefficiencies are identified, can the
ETS performance be improved by correcting the eelelegislation?”

So far, we have clarified the general questionsweamt to answer through this

research. The next section will present the strecdf this research, the topics to be
discussed and the methodology which has been edidpt analyze the ETS and

assess its effectiveness.



Section 3 will describe the scope and boundarighisfresearch, contextualizing the
European climate policy within the more extendeérgdic, political, economic and
legal debate concerning climate change and theniienal efforts—the Kyoto
Protocol, in particular— aimed at inducing globatacollective action to reduce the
world greenhouse emissions to a safe level. Sedtidascribes the synopsis of this

thesis.

2. Methodology and Content of the Research

After having clarified the main purpose of thisglse this section describes the general
methodology adopted to assess the effectivenesisecETS. Following the Law &
Economics approach, the effectiveness of the ETI @ assessed through an
economic analysis of its legal framework and in$tinal design. First, a positive
analysis is conducted to assess whether the ETSbbas affected by some
inefficiencies or fallacies. Then, when some irdincies are identified, it becomes
necessary to investigate to what extent they canobsidered a consequence of the
underlying European institutional design and ldgahework. Afterwards, in the case
the ETS institutional design has been found inéffecor distortive, we will proceed
to assess whether and how the ETS inefficienciesbeareduced by improving the
European legislation. This second part constittitesore of the normative analysis of
the thesis.

The positive-normative approach of this thesis wél applied at two parallel levels.
First, a macro-level analysis of the ETS will beveleped, focusing on theTS cap
level. The purpose of this analysis is to assess tirggsticy of the ETS cap. In fact,
the level of the ETS cap determines the amountre$sgons the ETS sectors have to
reduce and how the emissions reduction burdenidgrivom the Kyoto Protocol is
going to be divided among ETS and non-ETS sectbherefore, assessing the
stringency of the ETS cap and determining whetherdmissions reduction burden
deriving from the ratification of the Kyoto Protddeas been divided between ETS
and non-ETS sectors in a cost-effective way wilphas to understand if and how
much MS rely on this economic flexible mechanisnedmply with the Kyoto target.
Second, a micro-analysis of the ETS will focus ba dllocation rule adopted to
assign the initial number of allowances among th& Bectors. The choice between
grandfathering and auctioning impacts the ETS sectors’ costs as well as

competitiveness on the secondary markets, and th#eeation rules will be
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compared according to both an efficiency and antge@pproach. The main purpose
of this analysis is to assess whether grandfathexam be considered — in theory and
in practice — an efficient and fair allocation rulléhis will be done by clarifying the
conditions under which this allocation rule is dstent with the polluter-pays
principle.

This research will be developed followinglaronological order to better specify the
evolution of the European legislation regulating EI'S and its consequential impact
on the tradable permits market. First, the stricgeof the ETS cap and the ETS
allocation rule, as they have been designed bjisteETS Directive 2003/87, will be
analyzed in order to assess whether the ETS peasftzenand the emergence of some
market inefficiencies during the first trading &ti2005-2007 can be considered a
consequence of the ETS regulation. Afterwards, somemative considerations
aimed at modifying the ETS cap stringency or thepaed allocation rule will be
advanced in order to reduce and correct the ETS8idiemcies by improving the
European legislation. In the light of these nornv&ttonclusions, the content of the
new ETS Directive 2009/29 will be finally discussiedassess whether, and to what
extent, the way the ETS has been reformed actualipyove its effectiveness during
the third ETS trading period 2013-2020.

After having specified the general structure andho@ology of the research, the next

section will describe the scope and boundariebethesis.

3. Context, Scope and Boundaries of the Research

This section intends to specify the scope and bawesl of this research, which was
developed through the®lof September 2009 As previously mentioned, this thesis
focuses on the EU ETS and on the European legislathich has established it.

The main attempt of this research is to assesefthetiveness of the cap and trade
scheme launched in Europe to promote the abatemhentissions with the purpose of
complying with the Kyoto emissions reduction targete decision to focus only on

the European ETS economic instrument implies thet thesis does not intend to
bring any new insight to the debate about climdi@nge, its potential evolution and

effects—that would be mainly a scientific task. T of this research is neither to

2 Therefore, any legal, political or economic evetiich has taken place after this deadline — such as
the post-Kyoto negotiation to be held in CopenhaigeDecember 2009 - could not be taken properly
into account in this thesis
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establish if the Kyoto target is efficient nor wiet it can ensure an optimal
environmental protection. For, this would be a pumconomic task requiring the
estimation and balancing of economic costs and fliermked with climate change
and its mitigation. The thesis will not questioe #fficiency of the Kyoto target itself
and its allocation among the EU MS. That is, analyzhe Kyoto Protocol and the
benefits and costs related to this internationedtiyr goes beyond the scope of this
research. In fact, it is important to stress frdra very beginning that | consider the
Kyoto emissions reduction target as a given, andjumstioning the effectiveness of
the EU ETS to reach a political target, | make tterapt to infer any conclusion
concerning the efficiency of the Kyoto Protocobieneral.
Rather, under a Law and Economics perspectiventiia purpose of this research is
to analyse if and to what extent the legal and egoa instruments defined to reach
the Kyoto target (which is taken as a given andasquestioned) can be considered
effective. In the case that inefficiencies are tdid, this research will develop some
normative considerations aimed at correcting angfaving them. Indeed, this thesis
has been developed on the preposition that an euonimstrument, such as the
emissions cap and trade scheme, can be more affestve in reaching a goal even
if the goal has not been properly chosen.
Despite the fact that we have limited the projecthte consideration of the ETS and
the European legislation, it is important to memntibat both the European climate
policy and the ETS have been developed within aengaemeral scientific, economic
and political context and debate about the follawin
1. the scientific analysis of the causes of global miag, its evolution and
potential consequences,
2. the economic analysis of the costs and benefitgliafate change and its
mitigation,
3. the political process aimed at mitigating climatbamge by promoting
cooperation at an international level and by indgan effective reduction of

GHG emissions at a local level.
As previously mentioned, these scientific, econoamnd political topics will not be

deeply analyzed, questioned and discussed. Nelesthat is important to be aware

that the ETS and the European climate policy haentleveloped within this general
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framework, which will be shortly reviewed in thatial introductory chapters of this

thesis.

4. Synopsis of the Research

After this first introductory chapterchapter 2 contextualizes the European ETS
economic mechanism within the broader scientifid asonomic debate about both
climate change and its mitigation costs and pdicWe initially clarify what is meant
by the term “global warming”, its causes and itanrenthropogenic sources, as well
as the possible natural consequences linked terdiff climate scenarios. Next, this
chapter focuses both on the economics of climasagd and on the economic debate
concerning the costs and benefits of global warnmaegopposed to the costs and
benefits of its mitigation. Then we shortly revighe different economic models
adopted to assess the optimal level of emissiothgctmn, highlighting the different
assumptions, methodologies and contrasting resulisout pretending to assess
which are the most reliable. Afterwards, we introeluhe economic concept of
negative externalityand briefly summarize the problems that have tcatdressed
when dealing with the provision aofjlobal public goods Finally, the chapter
describes the political and juridical pathway thas brought about the entry into
force of the Kyoto Protocol, the first internatibrieeaty aimed at stabilizing the
emissions of GHG at a safety level; it will do sp tocusing on the Protocol’'s
content, namely the emissions reduction targets #red flexible mechanisms
established to reach them. Moreover, given thakKymo Protocolde factodoes not
impose any emissions reduction commitment on the dd8 on the developing
countries (Carraro et al. 2009), introducing thetdyProtocol is crucial to underline
from the very beginning the unilateral nature a Buropean climate policy, which is
aimed at achieving a stringent emissions reductabget in an asymmetric geo-
political scenario.

Chapter 3 presents a taxonomy of the legal rules and ecanamsiruments which
can potentially address the problem of environmexeernality, and in particular the
problem of climate change. Under a Law & Econonpesspective, it is possible to
separate legal and economic instruments that ieterex-post—such as the liability
regime—from other regulatory instruments that wmége ex-ante. Moreover the
different legal instruments can be classified aditwy to their degree of flexibility:

ranging from the more interventionist and directm@eand and Control type of
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regulation to the market-oriented economic instmtsiesuch as pollution taxes and
the cap and trade system.

Focusing on the mechanism of Cap and Trade as m@pited by the European
legislation in the form of the Emissions Tradindh&ame, this research is not aimed at
developing an exhaustive comparative analysis ef different competing legal
solutions. Nevertheless, this chapter intends veeve the properties and the related
advantages and disadvantages of the most impdegalt and economic instruments
adopted so far in the field of environmental latwvill do so in order to explain why,
among them, the cap and trade system has beemctissén the Kyoto Protocol and
then within the European legislation as the prilecipgal and economic instrument to
address the problem of climate change. The emeegefntie cap and trade scheme is
also explained from the perspective of politicalormmmics which takes into
consideration how the private interests of the letgd parties tend to influence the
type of adopted regulation.

Chapter 4 focuses on the implementation of the Kyoto Protaoothe European
legislation and in particular on the Directive 83/EC which establishes the
Emissions Trading Scheme. This chapter intends toothtroduce the economic and
legal background of the ETS and to describe thetioming and the most important
features of the ETS that will constitute the cofdhis thesis.Starting with a brief
reminder of the importance of the previous exp&eenf the American SOemissions
trading program, this chapter describes both tigéroof the EU ETS within the legal
framework of the Kyoto Protocol and the role it e within the European climate
policy. The legal nature of the allowances withire tfield of property law is also
briefly discussed.

The ETS is contextualized in a temporal and spéteahework. The length of the
ETS regulation and its subdivision into differerading periods is specified together
with its scope: the amount of emissions and nundbemissions sources that fall
within the ETS. This specification is important daderline that the ETS regulates
only a subset of the GHGs and emissions sourcesred\by the Kyoto Protocol.
Moreover, this chapter describes the responsaslitithat the MS have in
implementing the ETS at national level. The funuitng of the National Allocation
Plans is explained in order to highlight how margsponsibilities have been

decentralized and delegated at national level @aegto the principle of subsidiarity.
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Finally, this chapter intends to illustrate how tB&S can impact the secondary
market—in this case the electricity generation rmagrk by inducing a reduction of
emissions through a switch to less carbon-inteniieés. As such, the indicator of
CO; theoretical coal-to-gas switch price is also idtroed.

Chapter 5, which along with chapter 6 and 7 constitutes thee cof this thesis,
develops an analysis of the ETS at a macro-leweljding on the level of the ETS
cap® The purpose of this chapter is to assess the tigi@ess of the ETS in
promoting emissions reduction required to complythwihe Kyoto Protocol
commitment. In particular, this chapter analyses #xtent to which MS are
effectively relying on the ETS to comply with théyoto commitments. In order to
do so, it determines whether the emissions reduchiorden deriving from the
ratification of the Kyoto Protocol has been dividezgtween ETS and non-ETS sectors
in a cost-effective way. Therefore, this chapteules mainly on the ETS cap and on
its stringency, where the ETS cap indicates th@qgmton of emissions that the ETS
sectors are legally required to abate and, consglgu¢he amount of emissions the
non-trading sectors have to reduce to comply wigbtl commitments.

A theoretical benchmark is determined to assessEfh® cap stringency and to
evaluate if emissions permits have been over-aiaocduring the first and second
ETS trading periods.

Over-allocation is defined here as occurring wHenETS cap exceeds a theoretical
ETS cap that would impose an emissions reductiomdmu on the ETS sectors
proportional to the share of European emissiong fiieduce. The analysis clarifies
how the emissions reduction effort has been dividetveen ETS and non-ETS
sectors, highlighting to what extent MS effectivegly on the ETS to comply with
their Kyoto commitment. Finally, the inefficienciesoncerning permits over-
allocation are analysed, namely cross-subsidizatiom non-ETS to ETS sectors,
national subsidy to the ETS sectors, lack of hatration within the ETS and
consequential distortion of competition in the setary markets.

After having discussed the ETS effectiveness bgssisg the ETS cap stringency at a
macro-level chapter 6 focuses on the allocation rule adopted duringfitisé and the

second ETS trading periods, which is grandfatigeritine initial allocation of

® Part of this chapter has been published as arsagticle in the international revie@limate Policy
For major details see: S. Clo (2009), “An analysfsthe EU Emissions Trading Effectiveness”,
Climate Policy9, 227-241
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allowances free of charge proportionally to histariemissions. The main purpose of
this chapter is to assess whether grandfatheringpoeaconsidered — in theory and in
practice — an efficient and fair allocation ruleni§ will be done by clarifying the
conditions under which this allocation rule is dstent with the polluter-pays
principle. The basic question is the following: plaluters pay under grandfathering —
or not?

Taking into account the complexities inherent ia thterpretation of principles, the
chapter presents the polluter-pays principle aBstinguishes between an efficiency
and an equity interpretation. In the light of thel#féerent interpretations, this chapter
develops a comparative analysis between grandfathand auctioning in order to
assess to what extent the different allocatioregatcan be considered efficient and
fair. Finally, this chapter analyses whether theotktical findings concerning the
efficiency and fairness of grandfathering are stillid within the ETS. By
highlighting the inefficiencies that have emerged tlae time of applying this
allocation rule in the ETS, the chapter concludesldtermining some conditions that
have to be satisfied in order to ensure the carsgt of grandfathering with the
efficiency interpretation of the polluter- paysrariple.

Chapter 7 focuses on the reform of the ETS. In the lighthed hew ETS Directive
2009/29/EC, which has amended the first ETS Dwectthis chapter is aimed at
assessing if and how the ETS functioning will bieefvely improved during its third
post-Kyoto trading period (2013-2020).

The chapter focuses on the major provisions ofr ETS Directive and on the
variables previously analysed in chapters 5 andanely the ETS cap setting
procedure and the allocation rule. After recallthg inefficiencies that emerged in
the past trading periods, this chapter analysesthese variables have been reformed
in order to assess if and to what extent the ne® BEirective will improve the ETS
functioning by increasing its effectiveness, aveglundesirable distributive effects
and granting higher harmonization within the markebted at minimizing distortion
of competition.

The chapter focuses on the phenomenon of Carbokabeathat could emerge by

strengthening the ETS cap and by passing from ¢g#meting to auctioning. The

* Part of this chapter has been originally publisheda research article written jointly with Edwin
Woerdman and Alessandra Arcuri in tReview of Law and EconomicBor major details see: E.
Woerdman, A. Arcuri and S. Clo (2008), “Emissionsading and the Polluter-Pays Principle: Do
Polluters Pay under GrandfatheringReview of Law and Economjeq?2)
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methodology to assess the ETS sectors’ exposuarmon Leakage is described and
the results of the EC quantitative assessment rasepted and discussed. Particular
attention is devoted to the discussion of both ¢heeria and the level of data
aggregation adopted to assess the risk of Carbakage in order to determine if and
when the defined procedures can be considered amgha solid economic
background and when they can be regarded as nypofitical or extra-economic.
Finally chapter 8 summarizes the main conclusions that have beehedags a result
of this research.
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Chapter 2. Climate Change and the Kyoto Protocol: a Overview

1. Introduction

In order to facilitate cost-effective compliancetwihe European emissions reduction
target established in the Kyoto Protocol, a systértradable emissions allowances
has been established in Europe. This thesis intendssess the effectiveness of the
Emissions Trading Scheme in facilitating the Eusspeompliance with its emissions
reduction target, which is taken as a given. Themns that we do not intend to draw
any conclusions about the efficiency of the emissiceduction targets established in
the Kyoto Protocol, nor about the efficiency of tkgoto Protocol itself. We do not
exclude the possibility that an effective instrumesin be established to comply with
an inefficient target.

Nevertheless, for the purpose of this thesis, it ba useful to contextualize the
European ETS economic mechanism within the broadentific, economic and
political debate about both climate change andywto Protocol. In fact, in order to
discuss the ETS, it is first necessary to introdiheeflexible mechanisms established
by the Kyoto Protocol to facilitate the achievemaesit the national emissions
reduction targets. Moreover, given that the Kyototétol de factodoes not impose
any emissions reduction commitment on the US andemeloping countries (Carraro
et al. 2009), it is crucial to underline from thery beginning the unilateral nature of
the European climate policy, which is aimed at ecing a stringent emissions
reduction target in an asymmetric geo-politicalnszc®. In fact, this thesis does not
pretend to explain why the European Union has cdtacthio such an ambitious and
asymmetric target; nor does it intend to assesseffieiency of the European
emissions reduction target itself. Nevertheless;hagpter 7 on Carbon Leakage will
discuss, the effectiveness of the ETS itself risémg jeopardized by the unilateral
and asymmetric nature of the European climate ypolic

This chapter is structured as follows. First, wari§y what is meant by the term
“global warming” (section 2), what are its causad #&s main anthropogenic sources
(section 3) and the possible natural consequendesdl to different climate scenarios
(section 4). After addressing these issues, thapten focuses both on the economics
of climate change and on the economic debate coimgethe costs and benefits of
global warming as opposed to the costs and benefités mitigation. Different

economic models to assess the optimal level of ®ams reduction and to determine
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more appropriate mitigation policies have been psep. Section 5 briefly reviews
this literature, highlighting the different assumops, methodologies and contrasting
results without pretending to assess which arenbst reliable.

Afterwards, section 6 introduces the economic cphoé negative externalityand
briefly summarizes the problems that have to beesd®d when dealing with the
provision ofglobal public goodsSection 7 recalls the political and juridical paty
that has led to the entry into force of the KyototBcol, the first international treaty
aimed at stabilizing the emissions of GHG at a dangerous level. The most
important environmental principles that during thst decades have been recognized
within the international environmental legislatiare briefly described and both the
content and the major innovations of the UnitedidwaFramework Convention on
Climate Change are reviewed. Section 8 introducesontent of the Kyoto Protocol
(the emissions reduction targets and the flexibkctmanisms established to reach

them). Section 9 concludes.

2. What is Global Warming?

Solar radiations constitute the principal sourceemhperature on Earth. Of course,
solar radiations reach different planets and stgivithin the solar system; however,
the Earth is the only planet warmed by the sun wihé has flourished. What makes
the difference is the atmosphere, which is compasfed mix of different gases:
78.08% nitrogen, 20.95% oxygen, and a lower amofithe so-called “trace-gases”
such as water vapour, methane, and carbon dioXid®)(which are extremely
important. In fact, like glass in a greenhousenkisato these “trace-gases”, the
atmosphere is able to be penetrated by the radgtio the visible part of the
spectrum, and at the same time it can absorb aaith tew frequency radiations, such
as infra-red. This means that solar rays can fiests the atmosphere and reach the
Earth; secondly, the rebounded rays are partlyucegtby the atmosphere, which
“captures” them as it allows a rise in the Earteimperature.

The presence of GHGs is therefore crucial for idetake place on Earth: without
GHGs the Earth’s temperature would be around zedolile would not be possible.
However, as the concentration of GHGs in the atmespincreases, the amount of
solar rays captured by the atmosphere increasetharglobal temperature increases

as well, thereby incurring the risk of compromisthg equilibrium of the ecosystem.
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This is what we generally mean by the term “gloarming” which refers to the
phenomenon resulting from the rise in the concéntraf GHGs in the atmosphere.
Based on the analysis of historical data, scientédsearch nowadays has reached two
important conclusions. First, it has been estabtidhat the concentration of GHGs in
the atmosphere is increasing, causing an indireatease in the Earth’s average
temperature— a phenomenon that is known as thalsdcglobal warming effect.
Second, the increased concentration of GHGs irathmsphere has been caused by
human economic activity and by the combustion es§ilduels.

At the time this thesis was developed, the last lighed report of the
Intergovernmental Panel of Climate Change (IPCQCtfoassessment report 2007)—
the leading scientific body for the assessmentliofate change, established by the
United Nations Environment Programme (UNEP) and Verld Meteorological

Organization (WMO) and composed by thousands eiisits— asserted that:

The global atmospheric concentration of carbon dlexhas
increased from a pre-industrial value of about 2&&rts per
million (ppm) to 379 ppm in 2005. The atmospheric
concentration of carbon dioxide in 2005 exceedsfarythe
natural range over the last 650,000 years (180@0 Bpm) as
determined from ice cores. The annual carbon dmxid
concentration growth rate was larger during thetld® years
(1995-2005 average: 1.9 ppm per year), than it leesn since
the beginning of continuous direct atmospheric mesasents
(1960-2005 average: 1.4ppm per ye@r.R)

3. The Sources of Emissions

Nowadays, it has been widely accepted that theass in the concentration of GHGs
in the atmosphere has been principally caused by@rogenic economic activities,

including industrial production, energy generatitnansportation and the change of
land use, such as deforestation. In fact, modtesd activities require the combustion
of fossil fuels, which causes the emission of gheeise gases. It is possible to
determine a direct correlation between economievtiraand the increase in GHGs.

According to Kaya (1990), the amount of carbon @lexemissions released into the
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atmosphere depends directly on the GDP, which @arulther decomposed into
different variables:

1. the rate of population growth,

2. the GDP per capita,

3. the energy intensity of the technologies adoptegrtaluce (amount of energy
required to produce one unit of output), which dejseon the efficiency and
performance of the technological processes, and

4. the carbon intensity of the energy use, which nyailépends on the fuels that

are burned.

CO, emissions = Population x (GDP percapita) x (energy use/GDP) x (CO,

emissions/energy use)

The World Resource Institute (WRI) has classifigte tmost important world

economies according to these variables.

Table 1 — Key Variables reflecting Energy relatedCo2 emissions

Cumulative Yearly CO, per Income per Carbon GHG
CO, CO, capita capita Intensity of Intensity of
emig,sioné3 emissions (MtCe) $Intl 2005 Energy Use the Economy
(MtCe) (MtCe) Per Person | (TCe/TOIlEq.) (tCe/Mill.
Intl $)
USA 91,088.4 1,575 5.3 42.672 0.68 123.7
Japan 12,154.8 340.5 2.7 31.041 0.65 85.9
EU 83,447.1 1.124.2 2.3 27.642 0.62 83.6
27
China 27,075.4 1.693.9 1.3 4,521 0.90 285.6
India 7,487.3 363.3 0.3 2.416 0.64 135.5

Source: WRI 2009

From the data reported in the table above, it ssjiibe to observe a direct correlation
between income and emissions per-capita: countvits a higher level of income

per-capita tend to experience a higher level ofsseions per-capita. Moreover, it is
possible to observe that, on average, the morauatigois industrialized, the higher
the amount of cumulative and per-capita emissienslhus, emissions are mainly
driven by economic growth, which is associated wih increase in energy

consumption. This correlation has been stronglypstpd by previous economic

® Cumulative emissions have been calculated fron® 182006
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research. Using a panel data composed of 163 ¢esintieumayer (2004) shows that
the correlation between per-capita £€missions and per-capita GDP is nearly 0.9.
Similarly, Huntington (2005) shows that in the WuitStates a 1% increase in the
GDP per capita has led to a 0.9% increase in eomsgier capitaseteris paribus.
However, the marginal variation of emissions pet ahproduction tends to decrease
for decreasing levels of carbon and energy intessiiin other words, the more a
technology is efficient (low energy intensity) tloever the level of emissions released
for any unit of production tends to be. This raatidemonstrates that while
industrialized countries emit more than developingntries because they experience
higher production and GDP rates, they neverthaétss to experience lower levels of
emissions per unit of production than developingntoes because they use more
efficient and less polluting technologies, and ~erage they produce at a lower
energy intensity rate than developing countries.

The Kaya equatiorand the data reported in the previous table canskéul for two
reasons. First, they give some basic indicatiogarding which variables have to be
taken into account when modelling future emissisnognarios. Second, they offer
some indication as to where and how emissions eamduced. In fact, knowing the
sources of emissions, the variables which influeeoaissions and where GO
emissions are produced is a pre-requisite to utatetsg where and how such
emissions can be abated.

We can assert that population growth is likely tovoke an increase in GHG
emissions, as well as an increase in the GDP, siilessults in the introduction of
more efficient and less energy intensive technel®dhat can work with less carbon
intensive fuels.

The Kaya equation suggests different strategieedace CQ emissions: one might
either diminish the overall level of population aGiDP growth—an option that is
neither politically nor economically acceptable—alternatively, one might improve
the energy efficiency of the technologies and redie carbonic intensity rate of the
economy. It is important to observe that in thet piexades, despite the fact that the
industrialized countries have experienced an imgmoent in energy efficiency and a
reduction of carbon intensity, emissions have com@d to rise since the GDP and
population have increased at a faster rate. Wecoanlude that the real challenge

facing market based instruments such as the ET& dseate the right incentives to
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innovate and adopt more efficient and less carlmansive technologies, without

compromising economic growth.

4. Emissions Projections and Climate Scenarios

During the past decades the anthropogenic econantigity has caused a higher
concentration of GHGs in the atmosphere and, camesdty, a rise in the global
temperature. Such a causal relation has been gedploy the analysis of historical
data. Conversely, many uncertainties affect thditgbio build future climate
scenarios that are widely accepted in the scientdimmunity. Many scientific and
economic uncertainties limit the ability to assebe future trend of emissions,
preventing us from predicting both how the variatiof the concentration of the
GHGs in the atmosphere will impact the global terapee exactly and how the
change in climate will affect the ecosystem.

Such a complexity is mainly caused by the so-catletliral feedback loops: natural
phenomena that are interdependent with climate gdhésecause they are influenced
by the variation of global temperature, and thdaha same time influence the climate
conditions. Feedback loops may be positive, thusnlgaan exponential reinforcing
effect on warming, or they may be negative, in \utgase they have a countering and
balancing effect on the change in climate cond#ioAn example of negative
feedback is the “iris effect”: just as the iris ofir eyes closes up when the light
increases, an increase in temperature may prodoce water vapour resulting in a
higher number of clouds that limit the sun rayg.(€indzen et al. 2001). In this case
the ecosystem, like Adam Smith’s invisible hand,uldobe sufficient to bring the
global temperature to a sustainable equilibriumcase of positive feedback is the
Albedo Effect (Palle et al. 2004): white areas temdeflect sunlight while black areas
tend to absorb it. So, as the ice increasingly snétie Earth’s tendency to reflect the
sun rays decreases and the world ends up absomang light and consequently
warming up even more.

Although scientific and economic uncertainties iohpeus from reaching widely
accepted conclusions about the future trend of atkmand its impact on the
ecosystem, many climate scenarios have been dedklpd their conclusions look
quite straightforward. The IPCC has extrapolatethesdBusiness as Usual (BaU)
emissions scenarios by projecting the past econamit emissions trends into the

future under the assumption that no policy will developed to mitigate climate
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change. These scenarios describe some possiblemmeéntal and economic impacts
that, in spite of not being certain, representsk that governments have to take
properly into account.

The IPCC'’s first report (2000) concluded that, gsléehe world economy was de-
carbonized, by the end of the century the conceotraof GHGs would reach 800
ppm, thereby causing an average increase in th&l wemperature between 1.4°C
and 5.8°C (the range of different possible tempeestis due to the uncertainty of the
world feedback). In 2007, a new IPCC report conetuthat, at the current rate of
growth, the global temperature will probably risstvileen 1.1°C and 6.4° C by the
end of the century. In spite of the scientific unaiaty, the effects on the temperature
increase the risk of triggering natural catastr@gplerise in the sea level, a decrease in
agricultural production, increases in extreme weatvents such as hurricanes, and
so forth. Also the World Energy Outlook (WEO), edasited by the International
Energy Agency (IEA) in 2008, reaches some worryingclusions. The IEA future
BaU emissions scenarios are simply not sustairfatnie both an environmental and a
socio-economical perspective. On top of climatengea the lack of energy-security

supply constitutes another problem underlined leyiEA.

Figure 1 - World Oil Production by OPEC/non-OPEC n the Reference Scenario
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The figure above shows that in the WEO referen@anato oil remains the most
important energy source experiencing an increasaaily production (104 million
barrels in 2030) which comes mainly from the OPBGntries. These figures imply

that a capacity of 64 million barrels should bedafied in order to satisfy the increase
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of the world demand, an amount which is six timghér that the actual oil capacity
in South Arabia. In this scenario, also the CO2 eagissions from energy sources
would increase exponentially from the actual 2Hdsltonnes to 40 billion tonnes in
2030. Such an increase of emissions is expectedn@ from non-OECD countries,
mainly China, India and the Middle-East, becauséhefmore rapid population and

GDP growth there than in developed countries figeee 2 below).

Figure 2 - Energy-related CO2 Emissions in the Refence Scenario
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Although these scenarios remain uncertain, thes tisky may involve are sufficiently
high to call for intervention aimed at stabiliziagissions at a safe level. The obvious
conclusion is that this BaU emissions scenario banmitigated only through
collective and global action against climate chamdech involves both developed
and developing countries. First a problem of evédnahas to be solved: using a cost-
benefit analysis economists have to determine Wieabptimal amount of money to
spend is in order to reduce emissions to a nonatang level. Secondly, a problem
regarding incentives needs to be addressed: hgwotoote collective action against
climate change. The following paragraph shortlycdsses both these evaluation and

incentive problems.
5. The Economics of Climate Change

While scientific research on global warming hageasingly focused on the causes of

climate change—on its possible future trend and itsnconsequences for the
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ecosystem—economic analysis has been increasimglled to climate change in
order to quantify in monetary terms the costs aedelfits linked to climate change
and its mitigation. This economic analysis attentptassess the size of the climate
externality and the optimal level of emissions thladuld be reached—a level where
the social marginal costs of climate change edquaate¢lated social marginal benefits.
The existing literature has developed different hrodblogies to assess the costs of
climate change in the case of non-intervention #iedcosts and benefits (or costs
avoided) related to climate change mitigation petic Depending on how the costs
and benefits of climate change are quantified,api&mal equilibrium could change,
calling for one particular climate policy insteadamother.

Bringing new insights to the economic debate camogr the assessment of the
marginal costs and benefits of emissions and thienapsocial level of C@emissions
goes beyond the scope of this thesis. Howeverth®ipurpose of this research, it can
be useful to review the relevant contributions s tfield, highlighting the main
findings and controversies.

The results of different economic models are nafoum and usually differ depending
on many underlying assumptions, factors and vagbhat have been taken into
account. Among them, we can mention the followita): how marginal abatement
costs are estimated, (b) which emissions scenar®saken into account, (c) or the
rate at which environmental friendly and efficigethnologies are developed and
introduced within the economy. Other important dastinfluencing the assessment of
the costs of climate change mitigation include tihee of intervention and the social
rate at which future costs and benefits are distaolinEconomists heatedly debate
whether it is more efficient to call for fast intention to safeguard against climate
change or to call for a gradual reduction of eroissi Some economists argue that, as
emissions stay for a long time in the atmosphérs, irrelevant to reduce emissions
today, or even in twenty years. Instead, these @uo@is call for a gradual reduction
of emissions, which should take place only afterenenvironmental friendly and
efficient technologies have been developed in otdereduce the marginal cost of
abatement. According to this analysis, the fasteisgions are reduced, the costlier
abatement is. Among others, Nordhaus (2006) artheds‘the efficient or ‘optimal’
economic policies to slow climate change involve desi rates of emissions
reductions in the near term, followed by sharp ctidus in the medium and long

term” (p.6).
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Other economists argue that the more we wait toae@missions, the higher the costs

of intervention will be. According to the Stern Rew:

“Stabilising at or below 550 ppm C@ (around 440 - 500 ppm
CO, only) would require global emissions to peak in tiet 10 -
20 years, and then fall at a rate of at least 1% Ber year (...)
Delaying the peak in global emissions from 202@@80 would
almost double the rate of reduction needed to Bssbat 550 ppm
CO.e. A further ten-year delay could make stabilisatet 550
ppm CQe impractical, unless early actions were taken to

dramatically slow the growth in emissions priorttee peak”(p.
218)

This conclusion is driven by the consideration tila more we wait to reduce
emissions, the faster we will have to intervenebting the increasing level of

emissions to a safe level, as shown by the figatevia

Figure 3 — Pathways to Bring Emissions to a Safe kel
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Starting from the findings of the IPCC model, theer8 Review argues that if the
concentration of emissions were to exceed 550 ppanty per million), the global
temperature would rise more than 2°C, causing taf@sc and damaging effects.

Instead, 450 ppm is considered a safe level ofgams concentration. While the 450
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ppm goal is very ambitious, as it requires fast aodtly intervention to reduce
emissions by 7%, the 550 ppm target would involubstantial climate risk.
Notwithstanding, it would be easily achievable witike existing technologies by
investing 1% of the global GDP. In June 2008, Stamected his analysis asserting
that “to get below 500ppm would cost around 2%h&f GDP” because of a faster
than expected climate change (Jowit and WintouB200

The WEO 2008 has also described two alternativesgoms reduction scenarios.
According to the IEA, the firs650 ppm policy scenari@ould be achieved by
investing 0.25% of the World GDP and by establighinCO2 price of 90$. Under
this scenario the global temperature would incrdase°C. The second50 ppm
policy scenariowould require more substantial investments equad.&% of the
global GDP and a CO2 price of 180%. Under this adenthe global temperature

would increase by 2°C, stabilizing at a safe level.

Figure 4 - Reductions in energy-related CO2 emissig in the climate scenarios
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The Stern Review and the WEO 2008 argue that tid&ligtation of emissions gases
in a range between 450 and 550 ppm would imply 8°2- increase in the global
temperature: a target that could be reached bysimge between 0.4 and 2% of the
global GDP. These costs would increase if the dnolicies were postponed in
time, since a faster emissions reduction would thenrequired. On the contrary,
according to the BaU emissions scenario, where pasores undertaken to abate

emissions, the global temperature would increasg-63C by the end of this century,
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causing an economic loss that the Stern Reviewnatts between 5 and 20% of the
global GDP.

According to the Stern Review, fast interventionmidigate climate change is not
only environmentally friendly but also economicasiyund.

Many economists have supported this view. “The @vevbuld be foolish to neglect
this strong but strictly time-bound message” comie@rA. Sen, while R. Solow has
argued that “[s]Jooner is much better”. J. Stightanother Nobel Prize in Economics —
commented in this way: “it makes it clear that thesstion is not whether we can
afford to act, but whether we can afford not td.act

Other economists have criticized the assumptionoptad in the Stern Review which
have led to these conclusions. According to Nordh&2006), “The Review’s
unambiguous conclusions about the need for extreammaediate action will not
survive the substitution of assumptions that amesistent with today’s marketplace
real interest rates and savings rates.” Similddgsgupta (2006) has argued thtte
strong, immediate action on climate change advddayethe authors is an implication
of their views on intergenerational equity; it isdriven so much by the new climatic
facts the authors have stressed

The emergence of this economic dispute is relaietid fact that climate change has
different effects in the time-spatial framework atrag the difficulty of doing cost-
benefit analysis across borders and generationst, Eie increase of the temperature
would have different effects in different partstioé world: while countries close to the
Equator risk facing massive damage, northern castsuch as Russia or Greenland,
would benefit from an extra couple of degrees, ssimany uninhabitable areas would
become more comfortable, and many natural resoursash as oil reserves—would
become more easily accessible. According to Mepdtelgt al. (2006), the GDP in the
former Soviet Union countries would increase by @adtn11% after a global
temperature increase of 2.5%. The non-homogenetfaste of global warming
around the world make global cooperation aimed iéigating climate change more
difficult.

Another related problem regards the different stiatl value of life across countries.
Rich countries are willing to invest more moneyhealth protection and safety than
developing countries, leading some economists taclode that life in developed
countries is valued more than life in developingurdoies. Moreover, the classic

economic assumption of diminishing marginal utilityplies that the same monetary

29



damage has a higher impact on poorer than richepleeOf course, both the social
optimum and the welfare assessment of the marketirgum differ depending on the
value that is attached to life and the environméuacording to many economists,
equity weighting of costs and benefits is requitedeflect the law of diminishing
marginal utility and to measure the social costarbon (Pearce, Cline et al. 1996). As
it will be explained in the following sections, teecial cost of carbon corresponds to
the environmental damage caused by the emissigreehhouse gases; this damage is
likely to be borne by a third party — namely, sogi@s a whole —and without any right
to compensation. According to Anthoff et al. (2008¢ higher the equity weighting,
the higher the social cost of carbon. In fact, d[ely-weighted estimates of the
marginal damage cost of carbon dioxide emissiores substantially higher than
estimates without equity-weights; equity-weightsynaso change the sign of the
social cost estimates” (Anthoff et al. 2009, p.1).

Another heavily debated issue is the choice ofsthwal discount rate which has to be
applied in order to assess the net present vallleeofosts and benefits. These costs
and benefits—in the alternative cases of intereentnd non-intervention against
global warming—will have to be borne by future gextiens because of climate
change. Discounting is a measure of time prefeerared the choice of the discount
rate reflects the value that today is attachetieduture. People attaching higher value
to present than to future consumption are repreddny a high discount rate, which in
turn reflects a high degree of impatience. Sinaaatie change has long term effects,
the adoption of normal discount rates (between 3fb @%) would lower the net
present value of high and costly damage causeddbalgwarming in the long run.
Therefore, some economists have used a lower disc@te in order to equally
evaluate future and present events. In fact, aglismunt rate decreases, the social
cost of future damage and the social cost of cadmissions increase as well as, thus
calling for stronger and faster climate mitigatipolicies. For instance, the Stern
Review adopts a 0.01% discount rate, concludingttieCQ social cost is 310 $/ton.
On the contrary, by using a 3% discount rate in“Dgnamic Integrated Model of
Climate and the Economy” (DICE), Nordhaus estimaeSQ social cost equal to
13%/ton. This is not to say that one discount ratbetter or more correct than the
other; simply put, different discount rates reflelttferent political preferences and

result in a different estimation of the environnsmosts of carbon emissions.
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This thesis does not intend to bring new insighthto debate regarding the economics
of climate change and the assessment of the opsiougl level of emissions. In fact,
this thesis intends to address the “incentive @obl while not questioning the
evaluation problem; that is, the emissions reductarget is taken as a given, and its
efficiency is not questioned. For the purpose @ thsearch, it is sufficient to stress
that almost all scientists recognize that globatmwag is taking place because of
human activity and almost all economists nowadajsoeate for intervention as a
means of mitigating climate change (for exampleneenting on the Stern Review,
even Nordhaus, who has questioned many assumptdopted by Stern, has
recognized that “the results are correct in sigmaf in sizé, while they mainly
disagree on the time and on the size of intervahtio

The belief that technologies are sufficiently depeld to move to a low-carbon
economy without compromising economic growth i®alsdespread. However, as the
following sections about public goods and the KyBrotocol will clarify, the main
difficulty of reducing emissions is not technolaglior scientific, but rather economic
and political.

6. How to Deal with Global Public Goods?

In economics, the emission of greenhouse gaseirged as anegative externalitya
cost that is not reflected in the market price eysand that the emitter does not have
to pay. In default of any legal obligation, the @gaya caused by the emission of
greenhouse gases is likely to be borne by a thamtlyp-the society as a whole—
without any right to compensation. Symmetricallye tpreservation of the Earth’'s
atmosphere can be defined gsublic good Economic literature classifies as “public”
those goods that are both non rival and non-exgleduse by one agent does not
diminish the availability of that good to othershavcannot be excluded from using
the same good simultaneously.

When market mechanisms fail to induce spontaneoasly internalization of the
environmental negative externality, the amount aiissions released into the
atmosphere exceeds the optimal social level, athwthe marginal costs of pollution
equal the marginal benefits. This in turn calls farblic intervention aimed at
correcting such a market failure and preservirggghblic good from an excessive
private exploitation and depletion (Olson 1965; dilar1968; Russett and Sullivan
1971).
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First, the optimal social equilibrium has to beessed by balancing the marginal
costs and benefits of pollution. This is a problehevaluation. Then, the problem of
incentives has to be addressed: an effective legaument needs to be designed in
order to induce an internalization of the environtak externality up to its optimal
level at the minimal social cost (Barrett 2002).

Designing an effective legal and economic instrumsecomes more problematic
when the public good to be preserved and the eafigrnto be internalized are
transnational or globalin nature. Global warming and climate change hasen
widely identified as a case of transnational negagéixternality “for which allocative
decisions in one country have consequences in andtiat is not party to the
decisions, and no market exists to compensatehtrassociated costs or benefits”
(Arce and Sandler 2001, p. %)Given the global dimension of climate changesit i
unlikely that an independent and unilateral intatian aimed at reducing emissions
internally on behalf of one single country can oatily preserve that public good.
The preservation of transnational public goodsschldl international arrangements
and cooperation among states. Therefore, duringdkedecades, legal and economic
scholars have increasingly analysed how to pronmbéenational cooperation in order
to ensure an optimal reduction of greenhouse gassems (Barrett 1990; Martin
1999).

Starting from the basic assumption that statesaactational agents with stable
preferences in order to maximize their own welfarenterests (e.g. Goldsmith and
Posner 1998, 1999 and 2004; Guzman 2002; Sykes),28€ghomic theory tends to
foresee insufficient international cooperation, stag a sub-optimal level of
environmental protection. That is, despite the thet reciprocal cooperation would
ensure a Pareto-superior outcome where social melfeould be maximized, self-
interest states are tempted to defect on cooparhiicsaving abatement costs while
free-riding on other countries’ efforts to redueeigsions. This would in turn result in
a sub-optimal Nash equilibrium where global pulgaods would be under-supplied.
As argued by Bohringer, “individual rational couag only pursue their own interests
and neglect the positive externalities of theiructtbn measures for other countries.
Thus, the level of GHG emission reductions will toe low” (Bohringer 2002, p.
452).

®on global and transnational public goods, see Kaulnberg, and Stern (1999) and Sandler (1997,
1998);
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We shortly review which factors hinder the capatitypromote effective cooperation
at an international level. first, given the gloature of climate change, effective
international cooperation requires (a) the paréitgn of a high number of
asymmetric countries which (b) are called to beartain costs (c) despite the
uncertainty of future benefits. Many economic meddiindustrial organization have
shown that the probability of a collusive carteingesuccessful decreases as both the
number of participants and their degree of cosimasgtry increase (Kuhn and Motta
1999; Compte et al. 2002; Motta 2004). Similarly,has been shown that the
incentive to defect on international cooperation &m free ride on other countries’
efforts to reduce emissions increases as the nurabgparticipating countries
increases (Carraro and Siniscalco, 1993; Barr®®4) and as the degree of costs
asymmetries deriving from international cooperatiooreases among cooperating
parties (Botteon and Carraro, 1993). In additiothse shortcomings, other peculiar
features making a climate change agreement morelaated than other multilateral
environment agreements have been identified. Amitvggn, the high degree of
uncertainty characterizing the phenomenon of cienwdtange tends to deter countries
from adopting stringent and costly internationglements aimed at reducing carbon
emissions. In fact, as previously mentioned, thesagreement on many features of
climate change, such as the effects of climate ghatihe optimal level of emissions
concentrations, the probability of risky events wong. These and other
uncertainties generate a trade-off between theschsnefits and risk of delayed
action, on the one hand, and the costs, benefilsrisk of premature abatement
action, on the other hand (see Dixit and Pindy@94). This trade-off limits the
incentive to enter in a long-term and costly agreeifior emissions reduction.
Another factor limiting international cooperatianthe lack of efficient technological
solutions: contrary to the case of the Montrealtdtal intended to phase out ozone-
depleting substances, efficient breakthrough teldgmes to mitigate climate change
have not been identified yet. The impossibilityaofopting efficient environmentally
friendly technologies limits the incentive to contrto stringent emissions reduction
targets (Carraro and Galeotti 2003). Last but east, international cooperation is
hindered by the “absence of a hierarchical comnsindture” (Barret 2003, p. 46).
As pointed out by Carraro, Egenhofer and Fujiwa2800) “there is no global
institutional framework able to deal with the maogmplexities associated with

climate change” (p.2); therefore, international memtion aimed at reducing
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emissions cannot be imposed and must be voluriBatyringer argues that “the lack
of supranational authority that could coerce caastinto the implementation of
globally efficient climate policies [including] thamposition of fairness principles
about how gains from cooperation should be shatedstitutes the main problem in
achieving efficient response policies to climatarade (Bohringer 2003, p. 454). The
fact that states are called to cooperate in a legiing where “no international
legislature exists to pass the equivalent of doimetdtutes, and no international court
exists with the power to create a general inteonali common law” (Sykes 2004, p.
2) has been widely identified as one of the magorstraints limiting the mechanisms
favouring the supply of global public goods.

Economic and legal scholars have been increasargiysing how to design effective
mechanisms to promote international cooperatioredimt supplying global public
goods (Kaul et al. 1999; Barrett 2002) and how nduce parties to cooperate
internationally in spite of “the absence of an efifiee global governance system”
(Carraro et al. 2009, p.3). Different proposalsenbeen advanced in order to create
incentives for sovereign states to cooperate (@Gareand Siniscalco 1998; Finus
2003), including how to “fairly” distribute the paitial gains from cooperation across
countries (Moulin 1990, 1991; Borhinger and Heln@20 Among others, Stavins and
Barrett (2002), Bodansky (2004) and Egenhofer at(2004) have reviewed the
literature analysing how to increase participateomd compliance in international
climate change agreements. However, reviewing esthaly this literature and its
main findings goes beyond the scope of this thesis.

For the purpose of this thesis, it is importantriention that, in spite of the legal and
economic peculiarities which make an internatiagreement against climate change
particularly thorny, during the past two decadepanant steps to foster international
cooperation in the field of climate change havenbeade not only on a theoretical,
but also on a practical level. Indeed, in spit¢hef absence of an exogenous enforcing
authority, the existence of a variety of endogehowdefined mechanisms and
remedies within international law has fostered rimational cooperation at a higher
level than as predicted by conventional econoneoit

International Relations and International Law & Bomics scholars have identified a
plurality of mechanisms and remedies aimed at imduternational cooperation.

Among them, we recall:
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1. Reciprocity this mechanism ensures that states taking pah imternational
agreement perform symmetrically by excluding thembmation of
asymmetric strategies from the game and by makimg the symmetric
payoffs available (Fon and Parisi 2003). Already @84, Sugden showed that
reciprocity can be a powerful mechanism to suppiplic goods through
voluntary contributions given that “individuals aatcording to some moral
principle that requires them to take account ofeptpeople’s interests”
(Sugden 1984, p. 773).

2. Retaliation this mechanism can be brought back to the Friesndrigger
strategy” where one player commits to cooperattoag as the other player
cooperates but punishes the opponent in the césetida from cooperation is
observed. In the specific case of “tit for tat s&gy” (e.g. Axelrod and
Hamilton 1981) the punishment continues as lonthasther player defects.
The imposition of a punishment in case of defecgjores the self-interested
agent an incentive to adopt a cooperative stratdgyexample is seen in the
linkage treaties strategy where it is establisiet & country that does not
comply with a particular treaty has precluded thesibility to participate and
to enjoy the benefits deriving from other internatll agreements, such as
trade treaties or Research and Development coopetataties.

3. Reputation in 1984 Keohane argued that “regimes rely notyooh
decentralized enforcement through retaliation butgovernment desires to
maintain their reputations” (Keohane 1984, p. 108k role of reputation has
been identified in the literature of Internationaw & Economics as one of
the relevant mechanisms favouring cooperation ansiates (see Guzman
2002, 2008; for a more sceptical view of the rdieeputation see Goldsmith
and Posner 2005). Reputation constitutes an efeectiechanism to induce
cooperation in the case of repeated games, amdigs ron the principle that
agents prefer to enter in cooperative agreements evedible and reliable
parties. In a context of asymmetric information véhecountries cannot
distinguish and separate ex ante good types fraintygges, complying with
international agreement becomes a signalling styasemed at building a
“good type reputation”. Therefore, breaching in&ional agreements might
be profitable in a one shot game but it impose®@portunity cost (loss of

reputation) that will make it more difficult to bdinew agreements in the long
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term. Reputation is a mechanism that differentlgnir reciprocity and
retaliation does not require a high level of cooadion; therefore, it tends to
be efficient also in those situations with high @boation costs where
retaliation and reciprocity strategies are liketyriot be effective (Guzman
2006). As argued by Downs and Jones “a major—if thet major—reason
why states keep commitments, even those that pecallmwer level of returns
than expected, is because they fear that any exaedeh unreliability will
damage their current cooperative relationshipslead other states to reduce
their willingness to enter into future agreemer{@bwns and Jones 2002, p.
91).

We have shortly recalled why, despite the fact Heditinterested states may have an
incentive to free ride on other countries’ effddgeduce emissions, we still observe a
certain degree of international cooperation thahigher than what conventional
economic theory has predicted. As argued by Keol{#joe reasons of reputation, as
well as fear of retaliation and concerns about ¢ffects of precedents, egoistic
governments may follow the rules and principlesnéérnational regimes even when
myopic self-interest counsels them not to” (Keobd®84, p. 106).

In order to foster transnational cooperation, dpenstitutions and agreements have
evolved within the body of laws governing relatiobstween states. International
agreements among states have widely emerged bathstmmary international law,
whichis defined as a “general and consistent practicgatés followed by them from
a sense of legal obligatiod"and in the form of treaties, which have been @efias
“an agreement executed by duly authorized offictdIsignatory states, evincing an
intention to make it a binding legal obligation”y{&s 2004). Or alternatively as a
“express promises that are almost always embodiediiten form; they often have
built-in dispute resolution mechanisms such agmatgonal arbitration; and they only
bind signatories” (Goldsmith and Posner 1998, p.4).

As argued by Arce and Sandler (2001), in the emwirental field, international
cooperation has mainly developed in the form oénmational alliances or treaties.
The most important among them is the Kyoto Proto€bé following section shortly
describes the political and legal pathway that ledsto the entry into force of this

" American Law Institute, Restatement of the Fordigfations Law of the United States § 102 (2)
(1987)
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international environmental treaty. Although thiegis does not intend to analyse the
Kyoto Protocol exhaustively, describing its contdimits and opportunities can be
useful to introduce the ETS: the flexible mechanfeneseen by the Kyoto Protocol
itself and established in Europe to facilitate cbamze with an emissions reduction

target.

7. The Pathway toward the Kyoto Protocol

The United Nations Conference on the Human Envieminheld in Stockholm in
1972 is widely considered one of the first crutishing points in the development of
international environmental law and politics (Munand Di Pepe 2006). The
Conference agreed upon the first internationalatatibn of 26 principles concerning
the protection of the environment and the pres@maof its resource$.On that
occasion, the problem of global warming was noicifly recognized as a central
environmental issue yet; instead, the first sigatfit step to curb climate change was
made twenty years later during the United Natioosf€ence on Environment and
Development, also known as the Earth Summit, helRio de Janeiro in 1992. On
that occasion, the 154 participating Parties agrepon the Rio Declaration on
Environment and Development. Among the 27 prinaiplghich form the Rio
Declaration, it is important—for the purposes attthesis— to recall principle 16,
widely known as thepolluter pays principle According to this principle “[n]ational
authorities should endeavor to promote the interatin of environmental costs and
the use of economic instruments, taking into actol@ approach that the polluter
should, in principle, bear the cost of pollutionthwdue regard to the public interest
and without distorting international trade and isteent.”

During the Earth Summit, the United Nations Framéw@onvention on Climate
Change (UNFCCC) was opened for signature. Thisrenmental treaty, which
provides the foundation for international efforts address the problem of global
warming, came into force on 21 March 1994. As dedan art. 2 of the Convention,
“the ultimate objective of this Convention [...] is &chieve [...] the stabilization of
greenhouse gas concentrations in the atmospheee lavel that would prevent

dangerous anthropogenic interference with the ¢énsgstem.” Despite the fact that

® Declaration of the United Nations Conference antfuman Environment, 1972
® Chapter 6 will develop a comparative analysisheftivo alternative allocation criteria within th@ &
according to an efficiency and an equity interpietaof the Polluter-Pays Principle.
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this level was not quantified, art. 2 of the Corti@m continues declaring that it
“should be achieved within a time frame sufficidat allow ecosystems to adapt
naturally to climate change, to ensure that foaatpction is not threatened and to
enable economic development to proceed in a sasti@mmanner.” Art. 3 specifies
the principles that should guide the Parties tolément the provisions of the
Convention. Among them, we mention the so-calledecputionary principle”
according to which “the Parties should take praoaary measures to anticipate,
prevent or minimize the causes of climate changk raitigate its adverse effects.”
According to the precautionary principle, lack aiestific certainty should not be
used as a reason to postpone measures aimed anfimgv threats of irreversible
damage. It has been argued that this principlea@mically grounded (Bohringer
2003). In fact, given the large scientific and emmic uncertainties concerning
climate change and the risk of extreme and irréviercostly events, risk-aversion
favours the adoption of the precautionary princi@®llier et al. (2000) determine
which conditions of scientific uncertainty call fammediate measures. The
Convention specifies also that the measures towdigalclimate change according to
the precautionary principle should be cost-effec8o as to ensure the stabilization of
greenhouse gases at the lowest possible cost. dingdy, we will analyse to what
extent the ETS—the economic and legal instrumeplamented in Europe—can be
considered a cost-effective measure to reach thep€an emissions reduction target
at the lowest possible cost.

It is important to mention also the “common butfeliéntiated responsibilities”
principle of the Convention according to which “tRarties should protect the climate
system for the benefit of present and future gdimere of humankind, on the basis of
equity and in accordance with their common butedéhtiated responsibilities and
respective capabilities.” According to this prideipwhile all the Parties who ratified,
accepted or approved the treaty are subject totaofseommitments aimed at
responding to climate change, such obligationsdéferentiated among developing
and industrialized countries, the latter of whicte aalled to take the lead in
combating climate change. For this purpose, the OCIE has divided the Parties in
two groups. The so-called Annex | Parties are thodestrialized countries which
have been accumulating GHGs in the past decadethasd economies in transition
which are members of the OECD. The emissions paitec®f Annex | Parties are

higher than those of most developing countries;efioee, as stated in the UNFCCC
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rulebook “the principles of equity and ‘common adliferentiated responsibilities’
[...] require these Parties to take the lead in nyialf longer-term trends in
emissions” (UNFCCC 2002). The second group, catled-Annex [, includes most
developing countries that did not contribute tobglowarming. While non-Annex |
Parties are not expected to take the same meaaarésinex | countries to de-
carbonize their economy, the Convention requiremmthio take steps to reduce
emissions and to report in more general terms eir @ictions to address climate
change.

While “taking into account their common but diffateted responsibilities and their
specific national and regional development priestiobjectives and circumstances,”
Art. 4 of the Convention establishes the commitsehat all the Annex | and non-
Annex | Parties have to perform. Among these comaits the Parties have to
“develop, periodically update, publish and makeilabée to the Conference of the
Parties [...] national inventories of anthropogemussions by sources and removals
by sinks of all greenhouse gases.”

Art. 7 of the Convention establishes the Confererfdbe Parties (COP), the supreme
body of the UNFCCC. The COP has the duty “to keapeu regular review the
implementation of the Convention [...] and shall makeéthin its mandate, the
decisions necessary to promote the decisions regess promote the effective
implementation of the Convention.”

Since the commitments established in the Conventiere not sufficient to seriously
tackle climate change (UNFCCC 2002), art. 17 ofGlmavention establishes that the
COP can, at any session, adopt protocols to the€ion. Already in the first COP
meeting, which took place in Berlin in 1995, thetles started to negotiate to decide
on more detailed emissions reduction commitmentsnfdustrialized countries. After
more than two years of negotiations, the Kyoto &vok was finally adopted during
the COP3, held in Kyoto on 11 December 1997.

8. The Content of the Kyoto Protocol

The Emissions Trading Scheme constitutes an exawiplke flexible economic
mechanisms established in the Kyoto Protocol. Thege while this thesis does not
intend to analyse and discuss exhaustively the &ybtocol, it can be useful to
shortly describe its content and the role of tieeiile mechanisms. While sharing the

objectives, institutions and principles of the Cention, the Kyoto Protocol commits
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Annex | Parties to individual and quantified to iinor reduce their emissions. As
established in the Convention, the specific emissi@duction targets apply only to
the Parties of the Convention that have become Rities to the Protocol. The
Convention establishes also that the Parties toPtla¢ocol shall be bound by the
Protocol’s Commitments only after it entered indeck.

The Kyoto Protocol entered into force on Februady 2005, more than seven years
after its adoption. In fact, the Protocol’'s entnyoi force provision established that the
Protocol could enter into force only 90 days afteleast 55 Parties of the UNFCCC,
representing at least 55% of the total amount oSGihissions produced in 1990 by
the Annex | countries, deposited their instrumeritsatification, acceptance, approval
or accession. This provision underlines the impa#aof involving those states
responsible for global warming; in fact, withoutettParticipation by Annex |
countries in the Protocol, its environmental effgatess would have been seriously
compromised.

While the Convention adopted in 1992 failed todear targets for the abatement of
greenhouse gas emissions (e.g. Bodansky 1993)P#nees adopting the Kyoto
Protocol agreed on quantified emissions limitatemd reduction obligations. In
detail, the Protocol establishes the duty to redheeemissions of six GHGs by at
least 5.2% below the level of 1990 during the Kygtgear commitment period 2008-
2012. The six GHGs listed in Annex A are: carbooxdie (CQ), methane (Clj,
nitrous oxide (MO), hydro- fluorocarbons (HFCs), perfluorocarboi-Cs), and
sulphur hexafluoride (S The overall 5.2% emissions reduction target basn
differentiated among the Parties according to thbility to reduce greenhouse gases
and by considering the possible impact of such duaton on their economies
(Brown 2005). While Australia, Iceland and Norwagvk been permitted to raise
their 1990 emissions levels (respectively 108%,%Jnhd 101%), other states were
permitted to stabilize their emissions gases atl889 level (the Russian Federation,
New Zealand, and Ukraine) and other countries bduinit their emissions below the
1990 levels. For instance, the former 15 MS of Buwopean Union committed to
overall reduce their emissions 8% below 1990 emsslevel by 2012.

The Kyoto Protocol states that “Any such tradinglsbe supplemental to domestic
actions for the purpose of meeting quantified errsdimitation and reduction
commitments” and “Reductions in emissions that additional to any that would

occur in the absence of the certified project agtiv However, the concepts of
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supplementarityand additionality of these mechanisms with respect to domestic
actions were not sufficiently specified in the al and were subsequently clarified
during the seventh COP held in Marrakesh in 200&revbthe Parties agreed upon the
so-called “Marrakesh Accords® which establish the modalities, guidelines anésul
for participation in transactions under the flegibhechanisms.

One of the most important and innovative aspecti®iKyoto Protocol has been the
introduction of flexible economic mechanisms thaturmtries can adopt to comply
with their emissions reduction commitments. Theneooic principle supporting these
mechanisms is that emissions should be reducedevdimtement can take place at
the minimal marginal costs. In fact, as it is abgloproblem, climate change can be
mitigated by reducing emissions, independently bére emissions abatement takes
place. The main purpose of these mechanisms igtd g certain degree of freedom
and economic flexibility in deciding how to complyith their commitments; this is
accomplished by recognizing that important efficengains can be earned by
allowing to Annex | states the possibility to metbteir obligations not just
individually but jointly (Brown 2005} The Protocol facilitates the concept of the
“stabilization of greenhouse gases at the lowessipée cost” by providing for four
innovative flexible mechanisms:

— Joint implementation(JI): the Kyoto Protocol gives Annex | Parties the
possibility to receive emissions reduction credERUS) in the case they
finance trans-border emissions reduction investmdnt other Annex |
countries. As stated in the art. 6 of the Protdaaly Party included in Annex
| may transfer to, or acquire from, any other sue&rty emission reduction
units resulting from projects aimed at reducing hanpogenic emissions by
sources or enhancing anthropogenic removals byssiriklGHGSs in any sector
of the economy, provided that: [...] [a]ny such pijerovides a reduction in
emissions by sources, or an enhancement of remdmalsinks, that is
additional to any that would otherwise occur.”

— Clean Development Mechanisn€DM): Annex | countries can receive
emissions reduction credits in the case that tiregn€e emissions reduction

projects in non-Annex | countries. The UNFCCC Haes duty to certify that

19 Report of the Conference of the Parties on its SévBession, Held at Marrakesh from 29 October
to 10 November 20QUN Doc. FCCC/CP/2001/13/Add.2 (vol 1, Januafy 2002).
" The concept of joint implementation is includedtie Framework Convention, arts. 3(3), 4(2)(a).
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emissions reduction has taken place, giving a spording amount of credits
that can be used by the investing country to compith its emissions
reduction target. CDM are similar to JI, but thegvé to take place in
developing countries (non-Annex | Parties) in ortierpromote voluntary
cooperation in achieving emissions reductions aadspur sustainable
development. As stated in art. 12 of the Proto€bifte purpose of the clean
development mechanism shall be to assist Partiesnotuded in Annex | in
achieving sustainable development and in contmigutito the ultimate
objective of the Convention, and to assist Partreguded in Annex | in
achieving compliance with their quantified emisslionitation and reduction
commitments under Art. 3.

Emissions Tradingart. 17 allows the ratifying Parties to trade tights to
emit CQ. Keeping the overall emissions reduction targeedi countries
which have abated more than their target can kelr tsurplus of abated
emissions to other countries, giving them the ilgsi to comply with their
emissions reduction targets.

Bubbling the Parties can renegotiate and distribute thainissions
commitments, keeping the overall emissions redod@wget (art.4). The EU
applied this mechanism by sharing its target with European MS. The
notification of the European Burden Sharing Agreemesmisures that the
European Member States are legally bound to spenditional emissions
reduction targets agreed under the burden shanstgad of the official
European target established in the Protocol (COBR1230). Also the sub-
division of the EU common target among differentitvies has been done in
line with the principle of “common and differengat responsibilities” by
taking into account both the emissions per-capith the expected economic

growth (emissions per GDP).
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Table 2 - Kyoto targets and emissions per-capita ahper GDP

Countries Target
Austria -13%
Belgium -7.5%
Denmark -21%
Finland 0%
France 0%
Germany -21%
Greece +25%
Ireland +13%
Italy -6.5%
Luxembourg -28%
Netherlands -6%
Portugal +27%
U.K. -12.5%
Spain +15%
Sweden +4%

Source: Burden Sharing Agreement

Although the Protocol imposes these obligations pogkibilities on states, these can
be passed on to industry in domestic legislatianjmathe case of the Emissions
Trading Scheme, which will be carefully analysedi atiscussed in the following
chapters.

The introduction of international economic mecharsisto promote emissions
reduction has been welcomed as a world-wide sacéesreported by Carraro et al.
(2009), “both the UNFCCC and the Kyoto Protocol dv@gtablished numerous areas
where international consensus has emerged orsitdppears to be achievable” (p.2).
Among them, we recall:

(1) differentiation; with this term the authors referthe “principle of common
and differentiated responsibilities,” which has &r@e part of treaty law under
the UNFCCC after it- UNFCC entered into force.

(2) A comprehensive approach to all emission sourdes:Kyoto Protocol has
addressed the comprehensive approach to all emsssmurces by including
six greenhouse gases and the possibility to abdwin through “carbon
sinks” (Carraro et al. 2009).

(3) flexibility and flexible mechanisms; that is, thenportance of carbon or
emissions markets.

On an economic front the most important successhef Kyoto consists in the

introduction of flexible mechanisms that are likéty promote effective emissions
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reductions minimizing the cost of compliance. Gru{@®00) identifies different

dimensions of flexibility that characterize the KgoProtocol. Among them, we

recall:

How flexibility: the Kyoto Protocol has designed a riaen of flexible mechanisms

that give ratifying Countries a high degree of ffe® to choose the most effective

way to comply with the target: either making inrabatements or buying rights to

emit. Different economic models have shown thahwut the introduction of flexible

mechanisms which allow other means of complianes tthomestic abatement, the

cost deriving from the Kyoto Protocol would sharpigrease.

Table 3 — Estimated costs of achieving the Kyoto figet from various economic

models
Model Marginal cost of target % GDP loss % GDP loss with full trading
achieved domestically $/ton with domestic
implementation

US | Europe| Japar
SGM 163 0.4% 0.25%
MERGE 274 1% “Decline Significantly”
G-Cubed 63 167 252 0.3-1.4%
POLES 82| 130-140 240 0.2-0.3% 0.3%
GTEM 375 773 751 0.7 - 2%
WorldScan | 38 78 87 -
Green 149 196 77 0.4 -0.9% 0.1-0.5%
AIM 166 214 253 <0.5%

Source: Grubb 2000

Despite the fact that estimates strongly divergeramdifferent economic models,

and in some cases the different assumptions arfdr@eheasures make these results

not directly comparable, all the models nevertrelagree in sign (if not in size)

showing that the GDP loss deriving from the Kyotmissions reduction target

declines significantly when the possibility of tnag is added on top of the option of

domestic abatement.

Whereflexibility: dealing with a global problem, its selution requires emissions to

be abated no matter where abatement takes pladegharKyoto Protocol identifies

some flexible mechanisms that can promote emissredsiction in developing

countries. Many economists and political scientisige stressed the importance and
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the effectiveness of the gradual and dynamic urtgdihal approach that characterizes
the Protocol. The initial top-down imposition of @missions reduction target to
developing countries would not have favoured irdéomal cooperation, since
developing countries could have counted on valgu@entations supporting their
refusal to commit to stringent emissions reducttargets. In the light of these
considerations, developing countries have been fadtively involved in the

negotiation in order to become familiar with thet hesue without any duty or

obligation. In a second step, in spite of the latlany mandatory abatement target,
they have been involved in the emissions redugtimcess through the development
of voluntary projects. Economic instruments such @PM can contribute

substantially to the target achievement by fadihth the negative externality’s

internalization by promoting cost-effective emissaeduction projects in developing
countries and by overcoming the political inertisapproaching environmental issue
at a global level. The CDM has been generally cered a useful and effective

international mechanism to induce the achievemgshart term goals:

Finally, it is worth mentioning that, in spite dfese innovative flexible mechanisms
which have been introduced by the Kyoto Protocelige number of opponents have
described the Kyoto Protocol as a “deeply flawegkagent that manages to be both
economically inefficient and politically impractiégMcKibbin and Wilcoxen 2002,

p. 107). The major criticisms of the Kyoto Protogelgard its failure to induce
collective action against global warming: develgpoountries are not committed to
any emissions reduction targets and the US didatidy the Protocol. In fact, in 1997
the US Senate approved unanimously the Byrd-Hagallution according to which
the US would have ratified the Protocol only unttex condition of a “meaningful”
participation of developing countries. Considerihgt developing countries are likely

to cover more than half of global emissions bef2@20, their participation in a

12 Concerning the CDM Pizer commented that “ther@nisinusual alliance of support for project-based
crediting in developing countries: Environmentalvachtes see this as maintaining environmental
integrity, businesses see this as a cheaper diterrta domestic compliance, brokers and dealmakers
see profit opportunities, developing countries f®eign aid, and industrialized country governments

see opportunities to complement domestic mitigat®iven the inevitable need to channel mitigation

resources from industrialized to developing coastrimore thought should be given to how these
mechanisms can be expanded and improved” (Piz6B5, 219.2).
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collective action against climate change has beesidered essential to address the
climate change problem effectively and efficier{tBimstead and Stavins 2006).
Although this thesis does not intend to asseseffi@ency of the Kyoto Protocol, it
has been crucial to underline from the very begigrithe unilateral nature of the
European climate policy, which is aimed at achigwanstringent emissions reduction
target in an asymmetric geo-political scenario.fdct, despite the fact that the
European asymmetric emissions reduction targetkist as a given, as chapter 7 will
discuss, the effectiveness of the ETS itself risémg jeopardized by the unilateral

and asymmetric nature of the European climate ypolic

9. Conclusions

This chapter has shortly reviewed the scientifidd @tonomic debate on climate
change, and it has described the political and legeess that has brought about the
entry into force of the Kyoto Protocol and the aitmp of its flexible mechanisms.
First, the chapter has introduced the problem iofatie change, by clarifying what is
meant with the term “global warming” and by ideyitifg its historical anthropogenic
causes and its possible and uncertain natural qoesees. Then, we have briefly
reviewed different approaches that economists lelapted to assess the optimal
level of emissions reduction by balancing the castd benefits of global warming
against the costs and benefits of its mitigatiorffefent results have been reached
depending on how scientific uncertainties and enooaosts are taken into account
and discounted. We have highlighted the differesguanptions, methodologies and
contrasting results without pretending to assessclwlare the most reliable.
Afterwards, the economic conceptsnagative externalitgandpublic goodhave been
introduced, and the problems that have to be fagkdn the public good to be
preserved and the externality to be internalizedtransnational or globain nature
have been summarized. Some of these problemsirdeed!to the global and
uncertain nature of climate change itself. In faftective international cooperation
requires the participation of a high number of as\gtric countries which are called
to bear certain costs against uncertain futurefiisng/e have shown that, in spite of
these shortcomings, important steps have been takean international level to
mitigate climate change. Section 7 has describedotiitical and juridical pathway
that has brought to the entry into force of the yBrotocol, the first international

treaty aimed at stabilizing the emissions of GH@& atafety level. Finally, section 8
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has introduced the content of the Kyoto Protodw, émissions reduction targets and
the flexible mechanisms established to reach thens part did not intend to draw
any conclusions about the efficiency of the emissiceduction targets established in
the Kyoto Protocol, or about the efficiency of Kgoto Protocol itself; nevertheless,
such issues were required to introduce the EurofeE® economic mechanism.
Moreover, given that the Kyoto Protocdé factodoes not impose any emissions
reduction commitment on the US and on developinghtiees (Carraro et al. 2009),
this chapter has underlined the unilateral natfitteEuropean climate policy, which
is aimed at achieving a stringent emissions redoctarget in an asymmetric geo-
political scenario. In fact, the effectiveness loé £TS itself risks being jeopardized

by the unilateral and asymmetric nature of the peam climate policy.
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Chapter 3. Toward a Cap and Trade Scheme SolutiorEconomic and Legal
Instruments to Address the Problem of Externality

1. Introduction

Until some decades ago the market institution &ma&ompetitive mechanisms have
been considered one of the main causes of envinstangollution and degradation,
rather than a potentially efficient solution to gsbgroblems. Economic growth brings
about an increasing pollution of the environmend axploitation of exhaustible
natural resources. In particular, the combustioriosstil fuels—mainly oil, gas and
coal—is at the base of the economic activitiesrargy and industrial production, as
well as transportation. These fuels end are themtajuse of the release of GHGs in
the atmosphere. In the past decades, an incressigrgtific consensus has emerged in
recognizing the anthropogenic causes of the chamgdimate conditions. The so-
called global warming can be considered an exteroat of the human activity of
production (and consumption) which causes damageeaonomic losses to third
parties spread in time and space who are not likel\oe compensated by the
polluters. Climate change and global warming hagenbindicated as the “greatest
and widest-ranging market failure ever seen” (Setral. 2006).

Unless legal systems introduce specific rules dina¢ ensuring an optimal
internalization of the costs of pollution withinethmarket, global warming will
continue to be a neglected cost that producersansumers are not required to take
into account when performing their activities. Amr fas private polluters are not
required to support the costs of emitting GHGshi@ atmosphere, climate changing
activities will continue until the private marginaénefits of production and pollution
are positive, resulting in a socially inefficienitoome where the marginal private
costs of production are not aligned with the maabsocial costs and where part of
the private costs have to be borne by the socgetywahole.

It was Garret Hardin’s seminal 1968 art. that adytleat when a public resource is
freely available to everybody, in the absence gfaoperty rule, each individual will
have an incentive to use the resource to maxinig@rivate utility, resulting in a

collective over-exploitation and destruction of tesource:

Each man is locked into a system that compels diilmctease his herd
without limit — in a world that is limited. Ruin tee destruction toward

which all men rush, each pursuing his own bestr@stis in a society
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that believes in the freedom of the commons. Fraedothe commons
brings ruin to all.(Hardin 1968, p. 1244)

Common goods are likely to experience an over-atgilon of the resource in the
short run and an under-investment in its protecéiod development in the long run.
The probability of this tragedy occurring increasssthe number of agents who can
freely access the resource increases as well beaafusigher coordination and
transaction costs among the parties. The concepextérnality and the main
arguments that explain the tragedy of the Commansbe easily applied to the case
of climate change: the atmosphere has been coedidecommon and inexhaustible
public good whose consumption is neither rival escludable. However, the recent
increasing relevance in public opinion and in tleditical debate on the problem of
global warming and on the potential risks it migloise to human kind is deepening
the awareness that the atmosphere is becoming @esgmwod that has been
overexploited by self-interested private econonaitiviies, whose protection will be
undersupplied by free and unregulated markets.

In this sense, environmental protection can beghbof as duxury good:in the last
decades more developed countries have been exgagean increasing social
demand for environmental protection. However, thare not sufficient profit
opportunities inducing private economic agents tovige voluntarily the social
optimal level of environmental protection. Such @mcome can be considered a
market failure: market forces do not spontaneosstye the perceived public interest.
As a consequence, public authorities have to ietewvith tailored legal instruments
aimed at correcting this market failure and enguan optimal level of environmental
protection. In fact, the Law & Economics approads ldeveloped the principle
according to which the law should pursue the pubiierest in an efficient way,
minimizing the social costs of intervention. Thixreasing awareness has induced
more and more States to develop and adopt envins@mneolicies aimed at
internalizing the costs of pollution which havefeied across countries and years.
Once an optimal goal has been assessed, it beaoecessary to identify the most
efficient and cost-effective instrument to reachtithe minimal social costs. In fact, it
is possible to think about a legal system as beorgposed of different branches of
law or legal rules which potentially compete byewoiiig different solutions to the

problem of environmental externality.
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During the last decades, the Law & Economics liteea has developed a broad
comparative analysis of these legal instrumentg déneral conclusion that can be
reached is that none of these legal rules can Ibsidereda priori a first-best
solution. The more desirable form of governancectvhcan ensure an optimal
externality internalization at the lowest costs d®e¢o be evaluated case by case
according to variables that have to be taken imcoant. That is, depending on
different factors that are illustrated in the ngattions, one legal rule can be preferred
to the other, and, in general, different rules lbareither substitute or complementary
solutions.

Although this research focuses on the mechanis@apf and Trade, as it has been
implemented by the European legislation in the fasthe Emissions Trading
Scheme, and therefore is not aimed at bringingxhatestive comparative analysis of
the different competing legal solutions, this cleaphtends to develop a taxonomic
summary of legal rules and economic instruments ¢ha potentially address the
problem of environmental externalities, and in igatar the problem of climate
change. The aim of this chapter is to highlight thr®perties and the related
advantages and disadvantages that characterizendbt important legal rules that
have been adopted so far in the field of envirortaddaw. This will be done in order
to explain why, among them, the cap and trade systas been chosen within the
European legislation as the principal legal andneodc instrument to induce a
reduction of emissions in a cost-effective way.

The second section presents a taxonomy of the &wheconomic instruments aimed
at internalizing the external costs of pollutiomese competing legal instruments can
be classified according to different criteria: ttime they intervene, which can be
before or after damage has occurred (section 2hE);extent to which they are
economically incentive driven, a variable which eegs on both the degree of
interventionism and on the degree of flexibilityt e the polluter in deciding how to
internalize the environmental externalities (sett®?2); and whether they intervene
within the market and through the market (sectioB).2The following sections
analyse in more detail the different instrumentespnted in the taxonomy by
focusing on their advantages and weaknesses ir ¢todevaluate if they can be
tailored to address the problem of climate chafgetion 3 introduces liability rules,
explaining in which cases a strict liability regirsleould be preferred to a negligence

rule, and vice-versa. According to these arguminmtst the section concludes that an
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ex-pot type of intervention through the legal instent of liability is not suitable to
mitigate the problem of climate change. After ddsog the features and
shortcomings of an ex-post type of legal intervamtihrough private law and liability
rules in the field of climate change, the chaptercpeds to describe the different
types of environmental public law based on a eeaintervention. Section 4
introduces the Command and Control type of diregtlation, explaining the relative
weaknesses and the conditions that need to béeziis order to be an efficient and
cost-effective form of regulation. After explainimghy Command and Control is not
suitable to address the problem of climate chasgetjon 5 moves on to describe the
passage to softer types of direct regulation—theadled marked-based instruments.
In particular, it describes the case of Pigouviax, thighlighting its properties and
relative advantages compared to Command and Coeation 6 analyses the cap
and trade solution, which according to the Coasmrém can induce an optimal
internalization of the costs of pollution by assignthe rights to pollute and leaving
the regulated agents free to bargain.

Section 7 offers a comparative analysis of the mavket-based instruments of taxes
and cap and trade. This section is aimed at exptaiwhy in many circumstances,
and in particular in Europe, the instrument of &talé permits has been preferred to
other forms of regulation, and to a tax system amtipular. First, the economic
literature has found that, under uncertainty, tiegpge of the marginal cost and benefit
functions, jointly with the time horizon of the rdgtory policy, are important
variables to be considered in the comparative aigabf prices and quantities types of
instruments. In addition and in the context of @tenchange, the desirability of one
economic instrument over the other depends alsoit®ncapacity to promote
international cooperation to fight global warmingida to guarantee national
sovereignty over politically strategic issues (set.1). Moreover, in spite of being
equally efficient, a cap and trade scheme wheravalhces are initially assigned for
free, entails different distributive effects thaaxeés, and thus, according to the
political economy approach toward regulation, pevparties tend to prefer cap and
trade schemes over taxes and tend to lobby forfoinms of regulation (section 7.2).
These considerations are not exhaustive, but theuld be sufficient in explaining
why a cap and trade system where allowances hareibgially allocated for free on

the basis of the historical emissions has beerepesf to both the alternatives of a
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carbon tax system and of a cap and trade systemevallewances are auctioned.

Section 8 concludes.

2. A Taxonomy of Legal and Economic Instruments Aned at Internalizing
Externalities
The following sections present a taxonomy of tlgalenstruments developed in the
field of environmental law in order to achieve taeget of optimal internalization of
the pollution externality at the lowest cost. Aatiog to their relative advantages and
disadvantages, it becomes important to analyse mmeh these competing legal
options can be tailored to address the probleniimfate change, where the emissions
reduction target is taken as a given and its ecanfmundations are not questioned.

2.1Ex-Ante and Ex-Post Legal Instruments

The first distinction that can be made among défifelegal and economic instruments
is between rules belonging to the branches of f@ilaav and public law. Private law,
in the form of liability rules, intervenesx-postafter damage has occurred. In this
case, polluters are free to engage in their agtiwithout any kind ofex-ante
restriction. Yet in the case that the activity egmislamage, then the courts force the
polluter to pay compensation to the victim. In thesse the ex-post compensation
gives the polluter a indirect deterrent incentigeihprove the level of care in its
productive activity. An alternative way of dealimgth the problem of environmental
externality is to intervenexantethrough public law. The public law instruments can
take different forms—from direct regulation to monarket oriented instruments like
taxes—and are aimed at influencing the behaviotin@polluter ex-ante according to
a proper cost-benefit analysis. This cost-benefdlysis should be performed by the
more informed party who can assess and balance aodtbenefits at the lowest cost.
It is therefore important to adopt the legal riiattallocates the duty of developing a

cost-benefit analysis to the more informed party.

2.2 Non-Economic and Economic Instruments

Another distinction that can be made among theendfit legal rules aimed at
internalizing the costs of pollution is between +smonomic and economic
instruments. The field of non-economic instrumeintsludes the command and

control type of regulation. In this case no direconomic incentive is provided to the
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polluter to induce him or her to adopt the sociaésired behaviour. The central role
is given to the regulator who first has to colldw required information to assess a
cost-benefit analysis of pollution reduction, artert has to set some standards
accordingly, like technological or performance danarks, that specify ex-ante how
the polluter has to behave. After “commanding” tegulated agents to behave in a
certain way, the public authority has also the dstymonitor and ensure that the
regulated agents’ economic activity is in complaneith the imposed rule or
standard. In the case they do not comply, eithexdaninistrative or criminal sanction
can be applied. In some sense, the enforcemenaraitisns in the case of non-
compliance gives an ex-post economic incentiveamply with the regulation ex-
ante by adopting the specified standard. HoweW&y tannot be considered proper
economic instruments, as they have been defingdeoselevant literature.

According to Oates (1990), while with a command eadtrol type of regulation the
authority specifies how the regulated agent shddtlave in order to reach the
socially desired target, with the adoption of egoiinstruments the authority limits
its role to the definition of some incentives ainsdeaching the desired target. This
is done while at the same time leaving the regdlagents free to decide how to
behave in reaction to these incentives. Econonsitcuments are mainly characterized
by two aspects: first, they are more flexible tiha standard command and control
rules, and, second, they are designed to faciliteendirect alignment of private and
social goals through a system of incentives. Wilile environmental targets are
defined ex-ante, these mechanisms mainly leaverdigelated subjects free to
evaluate which is the more convenient way to reaem. It is interesting to highlight
that the free market mechanisms, that have beesid=yed responsible for the
environmental externality, nowadays have bee ifledtas the most efficient way to
solve this problem. In fact, given that the colieetand free use of the environment is
increasingly creating a problem of scarcity, itotpction can be achieved by
attaching a price to its use. This price is aimedasioning the exploitation of the
environment. This kind of mechanism is perfectijotad to comply with one of the
most important environmental legal principles adany to which the polluter should
bear the cost of the pollution he or she generdteleed, market-based instruments
attach—more or less directly—a price to the condionf the environment that the
regulated agents have to pay in order to pollutees€ mechanisms have been

criticized for being neither educative nor morattyrrect (Frey 1997) since they give
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the polluter the legally recognized possibilityldoy the right to pollute: as long as
polluters pay for the pollution they generate, they allowed to pollute and to behave
in the way they find most convenient. Market-basedruments can be either price-
based (i.e., indicating the imposition of tax obsdies) or quantity-based (i.e., the
system of cap and trade). In the latter case, tice paid to pollute derives indirectly
from the interaction of the demand supply functiomsa trading scheme under the
constraint of a quantity restriction (i.e., a caghe emissions that can be produced).
Since private agents usually are more informed apmduction and abatement costs
and benefits than the regulator is, market-basstuments are designed in a way that
induces the private agents to reveal their privafermation. In this sense, market-
based instruments “exploit the capability of maskeéd aggregate information”
(Hepburn 2006, p. 228).

All these economic and non-economic instruments lmmrdered according to the
degree of direct intervention (Ogus 1994)—from tegs interventionist ones, for
instance, rules which impose some disclosure obrinétion, to the most
interventionist ones like the ex-ante assignmentiaginses. However, within this
classification it is not always possible to drawlear dividing line among instruments
according to the taxonomy that has been presemedeast from an economic
perspective.

First, the market-based instruments imply a saftnfef regulation characterized by
an ex-ante collection of information on behalf lo¢ regulator in order to design the
legal instrument, as in the case of a direct contrarcontrol type of regulation.
Moreover, once the market-based instruments haven bestablished, their
implementation entails a form of ex-post controld asanctioning enforcement
mechanism in case of non-compliance by the regiils¢etors. It can be argued that
all the legal instruments entail a form of economuentive with different degrees of
flexibility that are left to the regulated agenEsom this perspective, there is not
necessarily an exclusive equivalence between ek@nte form of intervention
through public law and what is meant by the concégconomic instrument. On the
one hand, it has been sustained that the moreg#testing forms of command and
control types of regulation are not economic asalte they do not leave any degree
of flexibility to the regulated subjects. On théhet hand, the liability rules, which
intervene ex-post in the field of private law ankiet are not considered an economic

instrument by the traditional legal literature, wbbe considered to a certain extent

54



economic instruments. This consideration is basgohuhe fact that they do not
impose any strict requirement; quite the contrémg, imposition of ex-post damage
compensation increases the cost of pollution, treating an economic incentive to
reduce it, and at the same time it leaves the t@olla high degree freedom and
flexibility in deciding how to behave (Faure 2008).

2.3 Within the Market and through the Market Instrument s

It has been shown that the instruments aimed deging the environment can be
distinguished depending on the time they are implaed. This distinction is made in
order to induce the polluter to internalize theeemél costs of pollution: ex-ante
public law regulation, which imposes a cost to ftaluter before damage has
occurred, or ex-post private law and liability mlenvhich forces the polluter to
compensate the victim for the harm inflicted afttéee damage has occurred.
Moreover, the different legal devices can be cfessidepending on how much they
are economically incentive-driven, a variable wha#pends both on the degree of
interventionism and the degree of flexibility leé the polluter in deciding how to
internalize the environmental externalities. Fipaill is possible to make a distinction
between environmental protection and the interatibn of the costs of pollution
within the markeaindthrough the marketClarich 2007).

In the first case, it is the market itself that stameously develops private instruments
within the market aimed at satisfying the incregsohemand for environmental
protection or at anticipating the developmentmof kind of environmental protection
measure. It is in the case of self-regulation whieeemarket agents decide to publicly
certify the compliance with quality standards tleae more stringent than those
defined in the legal system. Alternatively, in atleases, private agents facing a
higher risk of environmental damage liability magcatle to insure themselves against
such a risk. This private solution can provide adirect form of environmental
protection: the insurer, who has to bear the cdsthe potential environmental
damage, has an incentive to control the polluter tanverify whether he or she has
adopted all the measures required to minimize igle af a harmful environmental
accident. On the other hand, it is in the privateerest of the ensured parties to
improve the environmental safety standard whichesantually lead to a reduction of
the risk premium they have to pay. The second cabere the environment is

protected through the market, has already beemduated as it consists of the
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establishment of flexible economic mechanisms aiategiving the polluters market
incentives to reduce their polluting activity. Img case, the strategy that maximizes
the producer’s own profit is at the same time ttt@a that ensures a reduction of the
environmental damage.

Another distinction can be made between the typepuwlblic regulations that
intervenes on the side of the demand within thestesg markets with the explicit
purpose of correcting their partial failures ané tither type of public intervention
that is aimed at creating a new form of demandutjnathe establishment of new and
artificial markets. In the first category it is pide to mention the example of the
public administrations, which—in addition to beirdjrect regulators—are also
important consumers who have the faculty of rerdmg the demand toward
environmentally friendly services and goods by udahg specific environmental
standards that have to be satisfied in order tothenpublic contracts. The Cap and
Trade system and the Emissions Trading System,aiticplar, are examples of
artificial markets, and they constitute the coretto§ research. This system will be
analysed in detail in the next chapters.

After presenting a taxonomy of the legal and ecanomstruments aimed at
internalizing the cost of environmental externasiti the next sections analyse these
instruments in greater detail highlighting the tethadvantages and disadvantages in
order to understand under which circumstances #reysuitable to be adopted to

mitigate the change of climate conditions in a -@&tctive way.

3. Liability Rules

The economic analysis of law is based on the b@a that legal rules should
promote economic efficiency and lead to an optismial equilibrium by providing
efficient incentives to the parties who interacthie society. The parties who interact
in the context where liability rules can be applaed at least two: a potential injurer
whose harmful activity risks inflicting damage orpatential victim. There are two
costs that the law should minimize in a such a:caseone hand, the cost of the
damage caused by the harmful activity; on the otiaed, the costs of practicing the
appropriate amount of precaution in order to prétka damage from occurring. In
fact, when performing a potentially harmful actyitas the level of precaution
increases, the risk of causing damage decreasésth¥ee is also to consider that the

costs of precaution increase as well.
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According to Calabresi (1970), the principal funatiof law is to ensure an optimal
level of precaution to the point where the margioast of exercising precaution
equals the related marginal benefit. Thus, the kwuld favour an optimal
equilibrium where the social costs of accidentsramr@mized by adopting a legal rule
offering the best incentives to take an optimaklexf precaution. This precautionary
level should be such that it minimizes the sumhef ¢osts of the expected accidents
and the costs of avoiding the accidents. In gendhake variables should be
considered when deciding the more appropriate otilaw to be applied: the costs
related to the number of accidents, which can lbeght of as proportional to the
level of activity; the costs related to the entifythe damage, which depend on the
level of precaution; and finally the administratis@sts related to the legal rule which
has been adopted and the number of court casdsich w could result.

After having determined the variables that neeletdalanced in order to identify the
optimal equilibrium, it becomes necessary to deteemvhich legal rule can induce
the private agents to achieve this optimal outcaihe lowest cost. The emergence
of an environmental liability regime is aimed atamgfing an optimal level of
precaution by pursuing two interrelated goals: cengating the victim for the
damage caused by the polluting activity and detgrthe polluter from performing
inefficient activities in order to avoid the pollon that is not cost-justified (where the
marginal costs of pollution exceed the marginaldiiés). While lawyers tend to stress
the compensation goal of accident law, thus fogudive attention on the injured
parties, economists tend to attach greater impogtdo the deterrent function of a
liability rule, thus mainly taking into account thele of the potential polluter and the
need to provide them with appropriate incentives.

Of course, these policy goals are interrelatedtand to combine an ex-post vision of
the law, which grants compensation to the victiterathe accident has occurred, with
an ex-ante role of the law aimed at deterring $lyaiendesirable activities.

As it has been previously argued, the perspectivedens which a liability rule is
analysed by the Law & Economics approach tendstress its market oriented
approach (e.g. Faure 2008). In fact, under a ltghiégime, the polluters are either
required to take a pre-defined level of precautioto grant compensation in the case
that damage occurs, but the law does not forcepdhiaters to take precise measures
aimed at reducing pollution and the risk of accideRolluters remain free to decide

how to behave as long as they comply with the envirental principle according to
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which they should bear the cost of pollution, imstbase paying damages to the
victim.

The legislator can apply two different liabilityles: strict liability and the negligence
rule. According to strict liability, the injurer Baalways to compensate the victim for
the damage inflicted and independently of the |@fgirecaution he or she took when
performing the activity. Under a negligence rulédew an accident occurs the injurer
has to compensate the victim only if the damage ressilted from an activity
performed with an insufficient level of precaution.

The type of liability rule that can grant an optinbevel of precaution, where the
marginal cost of taking precaution equals the nmaigibenefit of reducing the
probability of a damage, depends on the natureeopotential accident—whether it is
a unilateral or a bilateral accident. We speak alaounilateral accident when the
potential injured party cannot adapt his or heravebur in order to influence the risk
of the accident, while the probability of bilater@tcident depends on, and can be
influenced by, both the potential injurer and tloéential victim’s behaviour.

The Law & Economics literature has reached the gérmnclusion that, while a
negligence rule is more tailored to be applied asecof bilateral accidents, a strict
liability rule is efficient only in the case of ailateral accident. The explanation can
be quite intuitive: a strict liability rule allocag all the risk of an accident to the tort-
feasor, who in the case of a unilateral accidenals® the only agent who can
influence the probability of causing the accidgdh the contrary, a negligence rule
spreads the risk and the costs of the accidentdagtvthe injurer and the victim;
therefore, it should be applied in the case oft&ild accidents where the behaviour of
both the involved parties can influence the risle tost and the probability of the
accident.

Negligence rule and strict liability differ not gnin the conditions under which the
injurer is required to compensate the victim in thge of an accident, but also in the
manner by which they allocate the duty of perforgnim cost-benefit analysis to
different parties. Under a strict liability regimtége cost-benefit analysis is performed
directly by the potential injurer who balances intdly the costs he or she should
afford when taking precaution with the probabildlincurring harmful damage and
of paying the costs of the victim’s compensationtHis case of unilateral accident,
strict liability is an efficient rule because itladates the duty to balance costs and

benefits to the most informed party. In fact, tleéemtial injurer is the only agent who
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can influence the probability and the amount of daenage; hence, he or she knows
better than any other the costs of taking precauwitd the costs of the damage. Under
a strict liability regime, the court does not haweset any standard. Nor does it have
to assess any cost-benefit analysis since theemnisiialways liable (lower information
cost). It does, however, have to determine thetioelaof causality between the
damage and the dangerous activity performed byptikiter, which could involve
substantial costs as the number of court casesases (Shavell 1980).

The information costs sustained by the public in8tins increase substantially in the
case of negligence rule, which is more suitable boateral accidents. Bilateral
accidents are an example of interdependent chaoes the probability of the
accident depends on the level of precaution takebdth the potential injurer and
injured party. In order to define what optimal intees to the parties are, the law
must take into account this aspect of interdepensteategies and choices: normally,
by giving a direct incentive to one party theresasi the risk of creating an indirect
disincentive to the other party. For instance, gkimg the potential injurer strictly
liable in the case of bilateral accidents, the l@@uld not give the potential victim
any incentive to take some level of precautiontricsliability rule would exacerbate,
rather than balance, this trade-off, by inducing tbotential injurer to take an
excessive level of precaution (over-deterrence)levhat the same time giving an
incentive to the potential victim to take an ingiéint level of precaution (under-
deterrence). The risks and the costs would notlbeaged efficiently, and the level of
precaution generated by a strict liability appliedthe case of bilateral accidents
would not be optimal. On the contrary, a negligende is considered an effective
mechanism to spread risks and costs among the asteq The negligence rule
entails higher administrative costs since the jutige to collect information and
perform a cost-benefit analysis to determine diyeitte optimal level of precaution.
Once this threshold has been officially define@, tlegligence rule implies that, in the
case that an accident occurs, the injurer will heveompensate the victim for the
damage inflicted only if he or she took an insuéit level of precaution (lower than
the threshold). While if the injurer is performimagdangerous activity in compliance
with the negligence standard, then the costs oatisedent will be borne by the victim
who is not entitled to any compensation. Of coudséerently from the strict liability,
by granting only limited protection to the potehtigctim, the negligence rule

provides incentives not only to the potential iepubut also to the potential victim to
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take some level of precaution. If the negligenemdard is set by the regulator at an
optimal level, also the level of precaution to bken will be allocated between the
two parties in an efficient way.

The negligence rule has also some side effectst, vhile it creates incentives with
respect to diligence in performing a potentiallyrhful activity, the negligence rule
does not give any incentive regarding the frequeasidie activity. The probability of
an accident occurring depends on both the lev@retaution and the frequency of
performing the activity. However, under a negligemale the potential injurer who
takes an optimal level of precaution is free tdiqgmen the dangerous activity as many
times as he or she wants without incurring any akbkeing considered liable in the
case that the accident occurs. Second, a negligefreés efficient only if the judge
has sufficient information to balance the costs lagefits in order to set the standard
of precaution at an optimal level. Only in this ease the risks and the incentives to
take precaution correctly allocated between the padies. On the contrary, an
official standard lower (or higher) than the optinhevel of precaution will elicit
under-deterrence (or over-deterrence) from thenpiadeinjurer and over-deterrence
(or under-deterrence) from the potential victim.eTkhird major point to be
considered is that the negligence rule is efficmmly if the judge is able to measure
the level of precaution taken by the injurer andcemnpare it with the negligence
standard defined ex-ante.

In the case of environmental pollution negligenaarmt be an efficient rule. First,
pollution represents a case of unilateral accicdrdre the potential victim is not able
to modify the risk of an accident through his or bgn behaviour. Secondly, the
legislator normally faces substantial informatissyrametries impeding him or her
from setting the negligence standard at an optisal which in turn balances the
marginal costs and benefits linked to the potdgtlermful activity.

Moreover, it has been generally recognized th#tpabh strict liability is superior to
negligence in the cases of unilateral environmeptdlution, also a strict liability
regime would fail to be an efficient instrumentitaernalize the cost of pollution,
particularly in the case of climate change. It hasn shown that the main feature of a
liability regime—whether strict liability or neglemce—is to intervene ex-post or
after damage has occurred and to require the poltatcompensate the victim. This
mechanism in turn creates a deterrence effectatticplar, in the case of unilateral

accident and under a rule of strict liability dietcosts are shifted to the injurer. It is
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duty of the polluter, who is retained always lighte perform a cost-benefit analysis
aimed at defining the optimal level of care. Thisamanism is effective if the judge is
able to assess a causal relationship between timagdaand the harmful activity
performed by the polluter. In the case of climatearge, this assessment risks
constituting aprobatio diabolica the effects of climate change are uncertain and,
moreover, they are spread in time and space, thalgng it difficult to collect
substantial evidence of the causal relationshigzvéet the damage incurred by the
victim and the polluting activity of the potentiajurer.

Other fundamental aspects make an ex-post kindtefviention a costly and hardly
effective instrument to mitigate the risk of climathange. First, climate change is
characterized by a multitude of potential injurarsd by a plenitude of potential
victims. Proving the causal link between the hatndativity and the damage
becomes increasingly difficult as the number ofeptial victims and injurers
increases. Second, climate change is charactebatid by a long passage of time
before the effects of releasing emissions in tmeoaphere become visible and by
wide-spread effects in space. Moreover, the risknsblvency should be mentioned:
climate change involves a high risk of destructemg the potential damage results so
high that the potential injurer would not be aldeebmpensate the victim for it. Being
that the feasible compensation is lower than thgnitade of the potential damage, an
ex-post intervention would cause under-deterremcene part of the polluter.

Given the features characterizing climate changgs, possible to conclude that ex-
post intervention through a liability regime is rtlbé most suitable legal instrument to
promote an optimal internalization of the globalrmiang externality. However, in
spite of these shortcomings, it should also be meed that the last decades have
experienced a rising number of liability claims iagh states responsible for global
warming, showing that the application of a lialyilitegime to the case of climate

change is costly but not impossible (Faure and &kikper 2007).
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4. Command and Control Type of Regulation

The shortcomings that have been previously listeastitute a strong argument in
favour of an ex-ante legal approach toward the lprolof climate change. In fact, in
addition to the ex-post liability regime developed the field of private law,
environmental law is characterized also by an dr-&ype of regulation which has
been developed in the field of public law. In tretmular case of climate change and
GHGs emissions, whose risks have been recognizigdrecently, a type of ex-ante
public legal regulation has been preferred instefad private law liability regime,
given the latter’'s shortcomings previously desaibe

Environmental public law was initially developeddbgh a Command and Control
type of regulation, for instance either by forbiglicertain dangerous activities, by
requiring some particular behaviour or by impossgme quality standards. As
reflected in the name itself, this form of reguwdatis developed in the two following
steps which both require the collection of a laagegount of information on behalf of
the regulator. First, the regulator has to perf@most-benefit analysis in order to
assess the optimal level of activity where the nmaigcosts of pollution are aligned
with the respective marginal benefits. Among thémregulator should know the cost
linked to the activity and the cost of the foregawévity; it should also know the cost
of alternative technologies which can reduce theereality and the cost of the
externality, determined by the difference betwdenrharginal private and social cost
functions. Moreover the authority has to know atls® social benefits of the activity
in order to assess the optimal level of pollutibhe collection of all this information
tends to be highly costly since private partie®lsafind it convenient to disclose
spontaneously the private information they have.th® contrary, private agents
might be tempted to adopt a strategic behaviouriyng their private information or
revealing biased information that would favour theompetitive position against
potential competitors. Therefore, when applyingm@wnd and Control, the
regulatory mechanism should be designed in ordgive private agents an incentive
to reveal their private information, and to revikem correctly.

Moreover, not only should the information costs tensidered to assess the
desirability of this type of highly interventionidorm of regulation, but also the
administrative and enforcement costs, which are dbsts of implementing the
regulatory standard and of imposing sanctions secaf nhon-compliance after the

regulation has been commanded. Thus, two neceseaditions for Command and
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Control to work effectively are, first, an optimstlandard ex-ante and, then, optimal
enforcement ex-post through the application of rogticivil or penal sanctions. In
fact, the polluter tends to balance the cost okstimg required to comply with the
imposed standard with the cost of incurring a sandh the case of non-compliance
weighted by the probability of being discovereds throbability decreases as the
number of regulated agents increases.

The disadvantages of Command and Control have &eemnsively described by the
economic literature (Kolstad et al. 1990). Its othmajor shortcomings lie in the fact
that this form of regulation fails to give efficiemcentives to invest in research to
develop new technologies beyond the standard sehdyegulator. Moreover the
major criticism of Command and Control concerns iitsapacity to induce an
equalization of the marginal abatement costs amdiffgrent polluters. In fact,
standards cannot be specifically tailored to thguleted agents and they tend to be
quite general. Due to these two qualities the stedglfail to exploit the differences in
abatement opportunities among private parties.

While the economic literature has mainly focused te shortcomings and
disadvantages of this strong form of interventioniand therefore been more in
favour of a more market-oriented type of regulatiibims important to stress also the
advantages of Command and Control. First, diregilegion promotes certainty in the
market: agents know that as long as they compli wie standard they cannot be
held liable (like in the case of negligence), amastthey receive clear information and
incentives to undertake long-term investment ineorb improve their technology.
This condition is particularly important for theexgy and industrial sectors which are
characterized by long-term intensive investmentrddver, it is important to
highlight under which conditions Command and Cdntype of regulation results
effective. Obviously, it can be effective when ttwst of commanding and controlling
are low enough, costs which implies a limited nunddeolluting sources to regulate.
Moreover, the more homogeneous the regulated seater the easier it is to equalize
their abatement costs; thus, the second requirefioenan effective regulation is
determined by the low variability among the regedhsectors. Finally, in order to
promote dynamic efficiency it should be possibleattapt and update the imposed
standard whenever new information and technolagjiesvailable.

Stavins (2004) argues that when “costs are sinafaong sources, command-and-

control instruments may perform equivalent to (cettér than) market-based
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instruments, depending on transactions costs, askmative costs, possibilities for
strategic behavior, political costs, and the reatfrthe pollutants” (p.9). Indeed, the
literature has also reported empirical evidencenahy cases where Command and
Control has resulted in an effective type of regata(Oates 1990).

An obvious case when Command and Control is the eftective form of regulation
is when the marginal costs of a dangerous actigityays exceed its marginal
benefits, thus implying that this activity should &lways forbidden. However it does
not seem the case with climate change: obvioudyettare great benefits deriving
from the industrial and energetic production. Thieseefits have to be balanced with

the highly uncertain costs of releasing GHGs indtmeosphere.

5. From Command and Control to Market Based Incetives: the Case of Taxes
Only in the last decades has the theoretical astdutional debate tended to stress not
only the market failure in granting an optimal |ewé environmental protection, but
also the failures and deficiencies of public regala An excessive rigidity and
uniformity of the rules create inefficiencies whitdil to take into account different
geographical and technological situations. Oveidydrregulatory constraints do not
foster innovation and tend to protect the status. is will be discussed below, a
large amount of literature of political economy I&®wn that the regulated sectors
prefer to lobby for the imposition of a command aodtrol regulation which tends to
protect the competitiveness of the incumbent fiagainst the potential competition
of new and more efficient entrants (Buchanan andlodki 1975). In fact, the
imposition of a direct form of regulation historilyatended to put more costs on the
new entrants, thus preserving the inefficient caitipe position of the incumbent
firms which are successful in their lobbying adiiMiKehoane et al. 1996).

In the last two decades, the theoretical debatenimased toward the possibility of
adopting more market-oriented types of regulatidmnctv are more flexible and thus
able to grant an internalization of the costs ofiyon at lower costs. The first
instrument that can be adopted instead of CommaddCantrol is a pollution tax, as
it was formulated and presented by the English ecost Arthur Pigou in 1920.
While in the case of direct regulation, the auttyohas to perform a cost-benefit
analysis in order to set the optimal standardhis &lternative scenario the regulator
(only) has to collect the information necessarys& a tax equal to the negative

externality, which is determined by the differefeween social and private marginal
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costs. Thus, contrary to the previous case of Camdmend Control, the public
authority does not have to collect any informatomcerning the benefits. Like in the
Command and Control system, under the tax systemragulator has to build a
system of ex-post control to safeguard againstketasion which entails some costs.
However, some economies of scope can be done Wwéhekisting national tax
framework, implying lower administrative costs aadlower risk of tax evasion
compared to the case of Command and Control.

Once the pollution tax is set, the duty to perf@aost-benefit analysis of pollution is
shifted to the private agent, who is also the nitfsirmed party and thus in a better
position to balance the benefits and costs of piotju Differently from the previous
case, the regulated sector does not face any sbmstraint, and as long as he pays the
environmental tax, he can produce and pollute withamy limitation. Without the
imposition of any taxes, the polluter will contintee produce (and to emit GHGs in
the atmosphere) as long as its marginal benebts foollution are greater than zero.
Conversely, if a tax is set at a level which equbls cost of the externality, the
regulated agent will produce and pollute up to dpgimal equilibrium where the
marginal costs (increased by the tax) and benefitpollution are balanced and
equalized.

Thus, differently from the Command and Control ¢asePigouvian tax gives the
polluters an indirect incentive to reveal its ptezanformation about its benefits and
strategies: once the tax is established, the grisgent is called to decide between
changing the technology, reducing the productionamtinuing to produce and to pay
the tax. In general, while in the short run the asipon of a tax tends to cause a
reduction of production and pollution up to thetist@fficient outcome, in the long
term the tax gives an indirect incentive to investleaner technologies with a lower
carbon intensity, thus promoting also dynamic eficy.

When the tax is set at an optimal level this softrf of regulation generates optimal
deterrence: not all the externality is eliminatadt just the inefficient externality
above the point where the social marginal costgrotiuction exceed the social
marginal benefits. Moreover, when a tax is setnabptimal level, it can exploit the
differences in abatement costs among the diffédeenpayers, creating in the long run
an equalization of the abatement costs that camm@asily achieved by a Command

and Control direct regulation.
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The tax solution shows the trade-off between qtam@ind price: on one hand, the
price to be paid is known and stable; the lackp€e volatility is an important
incentive that can help private agents to formulateg-term strategies aimed at
investing in and developing less carbon-intensaatlnologies. On the other hand, the
quantity of emissions that will be released in @at@osphere is not known and cannot
be fixed. Under a tax system, the polluter canytelas much as he or she wants as
long as he or she continues to pay the tax, andetipg@ator cannot put a cap on the
overall emissions level. Thus, in order to reaclefficient outcome it is crucial to set
a tax that is proportional to the level of exteityaland this process may be difficult.
First, it is possible that the cost of the extatgas not fixed (i.e., private and social
marginal costs vary at the same rate, so they arall@l functions with a fixed
distance, that is the externality), but it can alsoy at an increasing marginal rate.
Both marginal production costs and the marginalt adsthe externality can be
increasing, but they can vary at different rates. iRstance, as production increases
both the marginal cost of producing and the matgioat of emitting an extra-ton of
GHG in the atmosphere increase; however, the latterincrease faster (or slower)
than the former. In this case, the difference betw¢he private and the social
marginal cost function is not fixed but rather Emses (decreases) as the level of
production increases. In this case, the environahgmdllution externality can be
internalized efficiently only by applying a variabpollution tax. This tax should
equal the increasing difference between the prigatesocial marginal cost functions;
however, such a tax is difficult to apply becausehe prohibitive costs of detailed
pollution data requirements. Fixed pollution tax@e more pragmatic and easier
instruments to apply, but in this case they wouwdstitute a second best solution as
they fail to induce the internalization of the extity at an efficient level.

Another problem of the pollution tax is related ttee question “what to tax?” In
theory the tax should be proportional to the amoohtGHGs released in the
atmosphere, but this is a variable that is diftictd monitor on a small scale
suggesting that it might be more convenient to timktax at another variable that can
be considered a proxy of the emissions. Since @nssderive mainly from the
combustion of fossil fuels, one might tax diredthg input at the top of the production
process. This kind of substitute tax provides atir@tt incentive to improve the
technology: by introducing more efficient technatxy which can produce the same

amount of output with a lower amount of input, galuter has to pay less taxes and
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indirectly the amount of emissions produced de@zas well. However, this tax fails
to provide any incentive to promote pure, less @asintensive technologies that
present the same input/output ratio. For instasoeje kind of emissions may be
captured by installing a filter which entails somgestment costs. In this case, the
energy intensity and efficiency of the technologywd not be strictly improved since
the same amount of input would continue to be meglin order to produce the same
amount of output. In this case, the producer waddtinue to face the same tax
burden in spite of the installation of the filtehieh would lower the plant carbon
intensity (i.e., less emissions released per tqeraduction, or per ton of input). Other
technologies, like the Carbon Capture and Storage meduce the amount of
emissions that is produced, but they require thpleyment of a higher amount of
energy. This means that the technology carbon sitiemmproves, but its energy
efficiency expressed by the input/output ratio widowbrsen (more input is required to
produce the same amount of input) and the tax Ipumdeuld increase despite
emissions are reduced. In these cases, taxinghasinput (i.e., fossil fuel tax) or
taxing just the output (i.e., consumption tax) risknot provide optimal incentives to
develop pure, less carbon-intensive technologies.

Moreover, the enhancement of dynamic efficiencyumeg the adaptation of the tax
rate after the introduction of new technologies tten reduce the rate at which the
pollution externality changes at the margin. If @vntechnology which abates the
marginal social costs of pollution is introducedldhe regulator continues to impose
the old tax rate which is referred to as the oldgimal social cost, it would result in
an inefficient equilibrium where the externality isduced to a level where the
marginal cost of abatement exceeds the margin&ldoenefit. Conversely, if the tax
rate is not adapted and the regulated agents khomoiincentive is provided to
develop this kind of technology.

Like in the previous cases, the imposition of afficeint tax requires some
information that might be difficult to collect. Thut becomes difficult to impose an
optimal tax, and there is the risk of inducing oeerunder-deterrence. However, it
could be argued that the first goal of a Pigouvanis to establish a system aimed at
reducing the market failure in a context where mdkties are difficult to assess with
precision. Under this perspective, taxes do nothavbe perfect, but they can be
thought of as a second best solution; such a salugi aimed at providing incentives

to improve production and consumption in order éduce the market failure and
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grant higher environmental protection. Accordingthe environmental principle of

prevention (i.e., preventing environmental dangetther than reacting to

environmental harm that already has taken placd)tarthe principle of precaution

(which states that in front of an environmentak tise lack of scientific certainty and

consensus about the possible consequences isffiolesti to postpone intervention

aimed at lowering that risk), it might be more effee to move to a second best
solution by applying an imperfect tax rather thamgd nothing until an optimal tax is

determined with certainty.

6. From Pigouvian Taxes to a Coasian Cap and TradgSolution

While the Pigouvian tax is considered a price sofutto the problem of the
externality, the establishment of an artificial ketrof emissions property rights is
considered a “symmetric” quantity solution. Dald®9g8) can be considered the
founding father of the tradable emissions rightseste, but his work can be traced
back to the property rights school in economicspating to which externalities are a
consequence of a lack of property rights and caavbeled through the establishment
of a system aimed at creating and protecting ptgpeghts (Demsetz 1967). In
addition, it would not be too ambitious to asskdttthe idea of substituting a price
system with a quantity system of property rights aikeady be found in the seminal
article of Ronald Coase “The Problem of Social €b$1960). The environmental
externality has for a long time been consideredoasequence of the unilateral
polluter’s harmful activity. Coase changed this raggh moving toward a bilateral
causation approach, by stressing the reciprocalr@adf the harm. While in the
traditional framework, direct protection should geen to the victim of pollution,
Coase argues that the protection of one party—tbe@m+—inevitably imposes an
indirect cost on the other party who then ends agnfy some limitations on its
freedom to produce. Once the bilateral nature ef ltlarm has been recognized,
Coase’s famous theorem shows that, as long agdhsattion costs related to the
private bargaining solution are zero, the estabiefit of a system of property rights
is an effective legal and economic instrument tiieae an efficient outcome where
the externality is internalized up to an optimalele Transaction costs can be
considered as the costs of designing, bargainidgesfiorcing a contract. They also
entail information costs and strategic costs irediby the opportunistic behaviour

that the parties might be in place to adopt. Whiansiaction costs are negligible, an
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efficient allocation of resources results from ptey bargaining regardless of the
initial legal assignment of property rights.

This conclusion is very powerful and challenginigcs efficiency is pursued through
private bargaining independently on the initialoadition of property rights, the
tradable emissions rights can be initially assigaedording to other criteria and
priorities that are different from efficiency. Saefficiency is reached anyway, the
regulator can assign property rights in order &xhe in addition to efficiency, and not
instead of efficiency, other goals like fairnesslmtributive justice.

The conditions set forth by the conclusion of thesipve version of the Coase
theorem can be met under the necessary conditibagro transaction costs. The
obvious normative implication is that, when trangac costs are positive, then the
initial assignment of property rights might be calcto granting an efficient
allocation and use of resources. When transactstsare positive, first the policy
maker should design legal rules aimed at redudiegitand then leave private parties
to bargain about property rights among themselves the efficient equilibrium is
reached. For instance, the legal rules should bim gder to induce private agents to
reveal their information and to reduce the adoptam strategic behaviour. If
transaction costs cannot be lowered through legehiention, then it becomes crucial
to collect information in order to assign the pnpeights directly to the party who
values them most and who can use them in the nffaséest way.

When transaction costs are high and cannot be &myénen it becomes necessary to
question the desirability of the property rightduson, which should be preferred
only if it entails lower transaction costs than #ministrative costs of an ex-post
intervention through a liability regime.

In the light of the principle of the Coase theorehis section analyses the property of
a mechanism of tradable permits under the assummifozero transaction costs,
highlighting conditions that have to be satisfiedrder to grant an efficient allocation
of resources through bargaining.

First, it is necessary to recall an important ddfece between the scheme of tradable
permits and the classic Coasian framework. Whilaséalescribes a system where the
victim and the injurer are called to privately bairgproperty rights according to their
private information about costs and benefits, aesgsof tradable emissions rights
focuses only on the polluters (i.e., the victimgoflution are not called to participate

actively within the scheme). In this scheme thaulagr puts a cap on the emissions
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and distributes (according to a particular criteyian equivalent number of tradable
emissions rights among the polluters. Then, Coabangaining of tradable permits
ensures the achievement of a optimal social eqhib at the lowest marginal
abatement cost, where the agents’ marginal costecaralized and the market price of
the permits equals the cost of the externality.ikégnbther cases, such a market for
pollution tradable permits is an artificially desegl market, whose supply and demand
functions depend on the volume of allowances ardifly created and allocated by the
regulator. A functioning market requires the existe of scarce goods. Without
scarcity there is no market; permits would not hang positive market value and the

system would fail to give polluters any incentieeréduce their emissions:

Emissions trading can help achieve a given levedroission
caps efficiently by setting an appropriate pricejt kthis
requires that policymakers set the caps consistétit the
desired — and scientifically credible — level oveanmental
performancgCapoor and Ambrosi 2007, p. 6).

Thus at least two conditions need to be satisfogdafcap and trade systdm work
effectively: (1) the total level of permits to bkoaated in the market (the cap) should
equal the optimal amount of GHGs to be emittedemeined by the point where the
social marginal cost equals the social marginakbeaf polluting, and (2) monitoring
shall be effective in guaranteeing that economenggydo not produce more emissions
than the number of permits they own. Under thispective it is possible to compare
a cap and trade system to a soft form of Commarmd@mtrol: in both cases the
regulator has to collect information to set a linaihd in both cases a form of ex-post
control is necessary to ensure compliance withréigeilation. However, the Cap and
Trade system is a more market-oriented form of leggun. First, the regulator does
not have to know the private marginal costs of eaint of the regulated firms; it
(only) has to know the marginal cost and benefitenfissions in order to set the
emissions cap at an optimal level that ensurescisgaiAfter the cap is set at an
appropriate level, the mechanisms grant flexibi#gving the private parties to decide
how to comply with the law according to their pteainformation concerning

marginal abatement costs and benefits.
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When these conditions are satisfied, cap and trad®n effective system because,
given the permits scarcity in the market, if ondlyier wants to cover its emissions
gap(i.e., the difference between emissions and permiially allocated) by acquiring
permits in the market, then another economic operaill have to abate these
emissions on behalf of the first polluter in ord@isell him or her theermits needed.
Moreover, the market allowances’ free bargaininlj mvake sure that tradable permits
will be allocated to those who value them the maskile emissions will be reduced by
those who can do it at the lowest marginal abat¢émest. Indeed, in a cap and trade
system economic agents can comply with the regulatiomegitby “making or
buying”: they can cover their emissions gap either by abatiternally the emissions
they produce (i.e., make) or alternatively by adqgiin the market the permits they
need to cover their gap (i.e., buy). Compared toaae centralized Command and
Control type of regulation, a cap and trade sysitera market-oriented mechanism
giving economic agents higher strategic investmee¢dom in deciding how to
comply with the environmental regulation; plante@ging on the energy efficiency
frontier, whose marginal abatement costs are higinen the permits’ market price,
will find it more convenient to buy permits in timarket, while less efficient plants
will opt for abating emissions internally and sajjitheir permits’ surplus at a price
higher than their MAC. According to this perspeetia cap and trade system is not
only effective, but also efficient: emissions wile reduced where the marginal
abatement costs are the lowest, thus at the minmaiginal social costs; as a
consequence, the permits’ price will equal the wearginal abatement costs and in
the long run the marginal abatement costs amoifigrelift polluters will be equalized.
Flexible economic instruments, such as a systertraofable permits, are likely to
result in significant efficiency gains, since thecial optimum equilibrium can be
reached by minimizing the costs of compliance. Tiigue for the potential buyers
with high marginal abatement costs and who carcstie cheaper option of acquiring
permits in the market instead of reducing emissiotesnally. It is also true for selling
agents who can balance their costs in abating emssnternally with the revenues
from selling the permits surplus they own. Thesenemic principles have been
included in the European legislation; in fact, &desl in the EC Directive 87/2003/EC
art.1, the EU ETS has been established “in ordeprtonote reductions of GHG

emissions in a cost-effective and economicallyceffit manner.”

71



However, the EU ETS effectiveness and efficiencyniiucing emissions reduction
has not been proved yet and, on the contrary, d@higapresults (in terms of CQprice
and emissions reduction in Europe) reached sones wdi@r the ETS implementation
seem to suggest that the ETS is far from being flatteve mechanism. The next
chapters will analyze the legal design of the EfM®rder to assess to what extent it
can be considered an effective mechanism and,ercéise inefficiencies have been
discovered, to assess to what extent they can h&dsed a result of its legal and
institutional framework. The analysis will focus imig on the two variables that
influence the correct functioning of a cap anderadheme. First, the stringency of the
ETS cap is discussed and, secondly, the criterdoptad to allocate free permits,

which has been mainly grandfathering.

7. Comparative Analysis of Market Based Incentigs: Prices vs. Quantities

The previous sections have explained why and umdiéch circumstances market-
based instruments should be preferred to a CommaaddControl type of regulation:
they are incentive driven, they are more flexiblleey can achieve an optimal
internalization of the externality at lower mardir@sts, and they require lower
administrative and information costs. This chapi@s underlined both the advantages
and weaknesses linked to each form of regulatiamwever, it has failed to explain
why in many circumstances, and in particular indper, the instrument of tradable
permits has been preferred to other forms of rdiguaand to a tax system in
particular, to address the problem of climate cleangd to induce a reduction of
emissions necessary to comply with the Kyoto tarJéte substantial symmetry
between these market-based instruments has besmoyslg highlighted by the
economic literature (Weitzman 1974). Under a tastesy, the regulator fixes the
price, and under this constraint, the private partdetermine the quantity of
emissions; while the price is fixed and known, ¢ju@antity of emissions is uncertain.
On the other hand, under a cap and trade schemeghé&tor sets the quantity of
emissions, while private parties in the market aheiiee the price corresponding to the
cost of the externality, thereby raising the prablef price volatility. Moreover, it has
been shown that, without uncertainty, taxes andnjerare fully equivalent if the
government can update these instruments after ntreduction of more efficient

technologies has occurred (Denicolo 1999).
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However, in both cases the regulator has to codlezgrtain amount of information to
set either a tax equal to the externality, or to ttee emissions at an optimal level; in
both cases, if the tax or the cap is not set aimmapievel, the regulation will induce
under-deterrence and the achievement of a non-aptequilibrium where the
marginal costs of pollution differ from the mardina@enefits. Thus, while under
circumstances in which there is perfect informatimth instruments should ensure
the achievement of an optimal equilibrium, undecwinstances of uncertainty there
might be a divergence of results. In his compaeatnalysis, Weitzman (1974)
demonstrates that when there is a lack of infownatiegarding the marginal
abatement costs, the desirability of one instrunoa@r the other depends on the
shape of the marginal benefit function. In otherdgo when the costs are uncertain, a
tax system is less (or more) desirable than amnaltiee cap and trade system when
the marginal benefits of reducing the externalig i@latively steep (or flat) compared
with the shape of the marginal cost function.

Hepburn (2006) applies these results to the casknoéite change: in theory a carbon
tax should be preferred to a cap and trade schémme imarginal costs of abating
emissions increase very fast and new technologigs ko be developed in order to
induce further emissions reduction and if the maabenefits from abatement are
relatively flat. Actually it seems the case consiuig that climate change depends on
the stock of emissions in the atmosphere, whicldatermined by the flow of
emissions produced each year. This condition msphat the reduction of emissions
in the short term has little impact on mitigatingmate change. This does not imply
that the reduction of emissions does not bringemyronmental benefits—which can
be high— but only that such benefits become evidery after the reduction of a
substantial amount of emissions.

Thus, while according to the shape of the margioat and benefit function, a carbon
tax should be preferred to a system of tradablesgons rights, Hoel and Karp (2002)
show that the preference for a system of cap amktincreases by increasing the
time horizon of the regulatory policy.

The shape of the marginal cost and benefit fungwamtly with the time horizon of
the regulatory policy are important variables to dmmsidered in the comparative
analysis of prices and quantities types of instmtsieThe main conclusion to be
drawn after applying the Weitzman analysis to thgecof climate change is that a tax

system should be preferred under a relatively sivoet horizon of the policy and in
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the case that the marginal abatement costs inaepsekly, nevertheless the benefits
of emissions reduction are quite insensitive tossions over a short period. Being
that all these clauses are verified in the reatexdnit becomes natural to ask why a
tradable permits scheme has been preferred tdarcéaix system. Other factors need
to be taken into account in order to explain theeyance of a cap and trade system

over the alternative option of a carbon tax.

7.1 International Issues

First, it is important to recall that climate chang a global problem which requires a
global approach promoted by international coopenatNational policies have to be
coordinated and in compliance with supranational, lnamely EU directives, and
international law. The choice of the regulatorytiosient can depend on and be
influenced by international agreements. Yet, itaiso important to determine the
regulatory instrument that can promote internati@oaperation in the most effective
way. One can argue that according to this perspedi tax system presents two
shortcomings. First, fiscal policy typically belegto the realm of national
sovereignty. As some of the most important anduaritial political and economical
instruments, individual nations are rarely willitggive up their fiscal independence
and freedom by delegating the right to develop amon fiscal policy to
supranational institutions like the European Unidn. 1992, the European
Commission advanced the possibility of introducangarbon tax system among MS.
Given that they would involve lower administratigests, taxes were thought to be
more effective than a command and control diregtilegion and cheaper than a cap
and trade system; however, different countries, ragribem Great Britain, strongly
blocked this proposal, fearing that this would d¢itate the first legal precedent
allowing the European Commission to develop a swgiranal fiscal policy in other
fields different from the environmental one. In antext where the supranational
power does not have the faculty to set a centichlened harmonized fiscal policy
among different European MS, it would be possildethink of a second-best
alternative where each MS could fix its own carltax, thus maintaining national
sovereignty over this strategic political instrurhétiowever, and the examples from
other fields abound, it is easy to argue that th&t of creating a harmonized and
effective fiscal policy increases as the numbenatfonal sovereign authorities to be

coordinated increases as well. Like in the casthefPrisoner Dilemma, despite the
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fact that the cooperation outcome would be supegimch MS faces a strong incentive
to impose a lower tax rate that would attract fgmeinvestments. The risk of
normative opportunism and fiscal arbitrage increase the number of MS to be
coordinated increases beyond the European borders.

The risk of triggering competition to the bottormpat be neglected, implying that a
carbon tax is not an effective—as far as mechanigrasoting global cooperation
go—to face and mitigate the problem of Climate @j&an

Under this perspective, the system of tradable pigrms it has been designed in the
Kyoto Protocol, seems to be a more effective imsémut in promoting a different kind
of cooperation that combines a top-down approagicay of the direct regulation
with a bottom-up approach that characterizes valynagreements. For the purpose
of this research it is sufficient to mention that @ne hand we are experiencing an
increasing tendency to link the different cap aradié schemes that have emerged all
over the world. The coordination and connectioditierent trading schemes is likely
to bring about some important efficiency gains.a® @and trade scheme is developed
according to the idea that room for bargaining @etsecutive efficiency gains
increase as the heterogeneity of the bargainingjepammarginal abatement costs
increases as well. Thus by linking different capl sitade schemes both the scope of
the market and the number of private agents who lmagain tradable permits
increase. As the variability in marginal abatemmodts is likely to increase as well, it
is possible to conclude that the extension of a aa@ trade scheme results in
important efficiency gains which in turn facilitatgernational cooperation.

The second important feature that facilitates coatpen is determined by the flexible
mechanisms established in the Kyoto Protocol, tilesjoint implementation and the
clean development mechanisms, which can induceabloboperation from the
bottom through the establishment of a system ainalry agreements among private
parties monitored and certified by supranationatifations. According to the Kyoto
Protocol and to the previous Rio Declaration, tle@-Annex | countries (i.e., less
developed countries which did not contribute toegating the problem of climate
change) were not required to ratify the Kyoto Pcotoand to commit to any
emissions reduction target. On one hand, this deciseems to be coherent with a
principle of justice and fairness: less developedintries did not cause global
warming so they should not face the cost burdeividgrfrom the duty to mitigate

climate change. On the other hand, this decisi@s aimt seem economically efficient
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since the firms operating in developing countries more carbon intensive, thus
presenting lower marginal abatement costs and higbatement opportunities. As a
result, despite posing some problems concerningluisive justice, the same amount
of emissions could be reduced more effectively,l@ater marginal costs, by
intervening in those countries characterized byolsie technologies and low
marginal abatement costs. This would be an altee&b reducing these emissions in
developed countries which are characterized orageey a cleaner energy resources
mix and more efficient technologies and thus praty@t a lower carbon intensity
rate than developing countries.

According to this perspective, nowadays the ded@inibf international project-based
crediting mechanisms, such as tkean Development Mechanigi@DM), seems to
be the most concrete answer to the problem of gladi@peration and, in addition, to
the promotion of emissions abatement at lowest malrgosts. The Linking Directive
2004/101/CE defines a link between the countriesqgiating in the European Union
Emissions Trading Scheme (EU ETS) and other casthat did not ratify the Kyoto
Protocol. The Directive establishes that firms afiag in the ETS can obtain
“certified emission reductions” (CERS) by carryiagt emissions reduction projects
in the countries that did not ratify the Protoambig-Annex 1 countries). It also allows
firms to use those credits to cover their exceedmgssions into the ETS. The credits
obtained by CDM projects (CERS) are equivalenth® Emissions Unit Allowances
(EUAS), and they correspond to one ton of CO2.rlcfice, it means that CERs can
increase the total number of available permitstand contribute in a substantial way
to the achievement of Kyoto targets. In fact, itdusion of credits deriving from
CDM projects is strongly contributing to th&missions Trading Schefse
development. Point Carbon estimated that in 2009VICEzrtificates covered the
biggest part of the market, in terms of exchangetimes but not in terms of
monetary value. Compared to 362 millions of EUAsl&nged, for a total value of 7.
2 bill. €, in 2005 CDM projects have been signenhigsions reduction purchase
agreements, ERPASs) for a total amount of 397 nm#liof CO2 tons. However, the
total value of these project corresporuagy to 1.9 bill €. In fact, the CER’s lower
value is due to the higher risk that internatio@DM projects must discount.
Different factors can explain the risk involving ®Dprojects: the Linking Directive
establishes that CERs can be used only startimg fhe second ETS phase (2008 —
2012); current CDM have been signed so far witremy effective (i.e., physical)
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available credits transactions (i.e., forward antlifes); project- based transactions
pay a higher risk premium because these creditbeassigned only if the project is
positively achieved; and finally most of these ldagn projects are implemented in
countries that face high political instability. @ivthat the Kyoto emissions reduction
target is the main goal to be achieved, Law & Ecwigs tends to evaluate positively
such Coasian bargaining solutions. In fact, inseot® such as the CDM can
contribute substantially to achieving this target both inducing the negative
externality’s internalization by promoting costafive emissions reduction projects
and by overcoming the political inertia in appraaghenvironmental issues at a
global level. Pizer defines the CDM as a usefignmational mechanism to induce the
achievement of short-term goals: “there is an ualalliance of support for project-
based crediting in developing countries: Environtakradvocates see this as
maintaining environmental integrity, businesses the® as a cheaper alternative to
domestic compliance, brokers and dealmakers sef@ ppportunities, developing
countries see foreign aid, and industrialized cgugbvernments see opportunities to
complement domestic mitigation. Given the inevitablkeed to channel mitigation
resources from industrialized to developing coestrimore thought should be given
to how these mechanisms can be expanded and ingirgPezer, 2005, p.2). To
summarize, in an international context, a cap aadet instrument is likely to be
superior to a carbon tax on different grounds:tfitsinvolves higher political
acceptability than carbon taxes on behalf of MSchlare not willing to give up their
sovereignty in this strategic field. Second, whiges are subjected to the risk of
fiscal arbitrage which might cause a race to th#obm a cap and trade system is
more likely to favour and induce international cemion according to both a top-
down approach (i.e., a linking of different cap aratle schemes) and a bottom-up

approach (i.e., voluntary agreements in the forroeofified emissions reductions).

7.2 Political Economy Approach and Private Prefereces toward a Cap and
Trade System

Another important reason that could explain theegainpreference in Europe toward
a cap and trade scheme over a tax system comegHmfpolitical economic theory
of regulation” developed within the Chicago Schbylprominent scholars as George
Stigler, Richard Posner, Sam Peltzman and Garyd@etk brief, rather than focusing

on the potential failures of the market, the Chac&ghool tends to stress the failure
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of regulation, which is likely to beapturedand influenced by private interests.
According to this approach, it is unrealistic te@se that once the risk of a market
failure is detected, the government intervenesrdento regulate the market and to
correct its failure in order to pursue the pubfiterest. Quite the opposite, it is not the
government which imposes a regulation on the filoos,rather the firms, aggregated
in the form of private interest groups, that akelly to demand regulation. The reason
why regulation is more likely to be demand-driveather than supply-driven, is that
private interest groups tend to use it as a sti@iegtrument as a way of creating a
barrier to entry in the market and as a way of gmesg their competitiveness: when
asking for regulation, private groups will lobby fewvour of a regulation type whose
benefits are going to be highly concentrated witheagroup, while its costs are going
to be imposed and widely dispersed outside theastgroup.

This general theory is supported by empirical evtde Keohane et al. (1998) observe
that at the time of deciding which economic andlegstrument should be chosen in
order to achieve the desired level of environmemtatection in a cost-effective way,
the positive political decisions developed in theiteld States have strongly diverged
from the recommendations of normative economic rhedn the last decades,
Command and Control has been adopted more exténsikan market-based
instruments, despite the fact that economic theorgquivocally demonstrates the
economic superiority of the latter over the formgye of regulation. This superiority
is due to the fact that the latter type can ensimaronmental protection at lower
marginal costs and it promotes dynamic efficiengy gyoviding more effective
incentives to develop more efficient technologiddoreover, many authors
(McCubbins et al. 1989, Maloney & Brady 1988, Nelsst al 1993) underline that
when environmental standards have been adoptey, ithee tended to penalize,
rather than reward, more efficient firms since thquirements to reduce marginal
amounts of pollution have generally been more génm for new pollution sources—
and on average characterized by modern and maeaftftechnologies—than for
incumbent firms. This has therefore created a dis® incentive to keep old and
more polluting plants in operation.

The evidence that the standards for new sources lb@@n on average more stringent
than the standards applied to incumbent firms eoent with the analysis of Tullock

and Buchanan, according to which incumbent firmsdtéo prefer Command and
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Control over taxes because the imposition of stafsdean work as a barrier to entry
in the market.

Revesez and Stavins (2004) observe that markettbasdruments have been
increasingly adopted and that the form of tradgmdemits has been extensively
preferred to the adoption of taxes, despite thetfet economic theory suggests that
they are equally efficient and their appropriatsnéspends on case specific factors,
such as the shape of marginal cost and benefitibnmsc Under a political economy
perspective, the reason why public authorities hgeeerally preferred tradable
permits over taxes can be found in their differdigtributive effects. It has been
previously argued that, under some circumstancsh,taxes and tradable permits are
efficient, flexible mechanisms that induce an optinmternalization of the pollution
cost. However, while a tax system implies a trangfenoney from the private to the
public sector, in a cap and trade scheme, wheogvatices are initially allocated for
free (as in the European case of ETS), this patetatk revenue is kept by the private
parties, implying opposite impacts on public finanés it will be more thoroughly
analysed in chapter 6, under distributive terma@and trade scheme can be thought
of as a tax system able to generate tax revenueews, if the permits are initially
grandfathered to the regulated installations, this revenue is kept by the private
installations. On the other hand, under auctiorilmg tax revenue is shifted to the
public finance, implying the same distributionaleets as a tax system. Auctioning
permits or imposing a carbon tax implies that firane required to pay not only for
the emissions they abate but also for the pollutlvey generate. Grandfathering,
contrarily, means that the emission rights arecalied for free to polluters according
to their historical level of emissions. This imglithat emitters only have to pay for
the costs of emission reduction and not for themissions as in the case of
auctioning. Consequently, compared to auctioning,advantage of grandfathering is
that it increases the political acceptability of amissions trading scheme (e.g.
Baumol and Oates, 1998; Tietenberg et al., 1998).tRis reason, grandfathering
proves the prevalent method of allocating emissaiowances (e.g. Revesz and
Stavins, 2004). In addition, firms may also haveirarentive to pollute in order to
receive more allowances (e.g. Egenhofer and Fugin2005). Although this can be
prevented by choosing a historical base year tblhiitprs cannot influence anymore,
companies will try to lobby in favour of a diffetenr updated base year if this

provides them with more allowances.
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A system of cap and trade where allowances araligigrandfathered according to
historical emissions is likely to be preferred tttba tax system and to a cap and
trade system where allowances are auctioned becansane hand, it entails lower
compliance costs, and on the other hand it tendsctease the costs of potential new
entrants that would not be entitled to any freection (i.e., they do not have any

historical emissions). As a result, regulation veoals a barrier to enter the market.

8. Conclusions

This chapter has provided a taxonomy of differegal and economic instruments
aimed at internalizing the cost of pollution in effiective way. Different instruments
have been briefly discussed and their related adgas and weaknesses have been
highlighted through a comparative analysis. Fingt &x-post liability regime within
the field of private law has been presented. Therek-ante forms of regulation have
been discussed: first, the direct regulation infdren of Command and Control, and
then the more market-oriented types of regulatRigouvian taxes and Coasian cap
and trade schemes have been explained and comparddiheir efficiency and
different distributive effects have been evaluatesl,has their capacity to promote
international cooperation in order to address ftifiecdlt task of mitigating climate
change at a global level.

Under a perspective of political economy, it hasrbargued that a cap and trade
scheme has been preferred to other instrumentsya@sramechanism to promote the
reduction of emissions in Europe because it enshigdeer political acceptability in
the eyes of the regulated sectors.

Despite not presenting an exhaustive analysisctiapter has attempted to introduce
the instrument of cap and trade which constitubesdore of this research. In fact,
rather than developing an exhaustive comparativalyais between regulatory
instruments, the thesis focuses on how to imprbeelTS that has been chosen (for
one reason or for another) as the main regulatmtyument to address the problem of
climate change.

This decision is supported by pragmatic evaluatith&ould be possible to discuss
whether and under which circumstances a tax systesaperior to a cap and trade
scheme or vice-versa; however, this thesis has theegloped in the light of the legal,
formal and binding decision of establishing a maifke tradable permits (Directive

87/2003/EC) in Europe. While this scheme is famfrperfect and entails some costs
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that could be avoided by a more effective legalighesunder a path dependency
perspective one could argue that the costs of avamgl this institutional framework

in order to switch to another regulatory mechan@imed at pursuing the same
emissions reduction target would be probably highan the costs linked with the
improvement of this existing mechanism. Therefg®en that the ETS has been
chosen as the principal regulatory instrument inoge, the aim of this research is to
analyse how effective this mechanism is in reachimgemissions reduction target,
whose efficiency is not questioned. The general @fithis thesis is hence to focus on
the biggest experiment of a cap and trade systanestablished in order to identify
the eventual inefficiencies deriving from the ledakign of the ETS framework and
to indicate how the law should be reformed in orderimprove the overall

functioning of the ETS.

81



Chapter 4. Legal and Economic Aspects of the Europ@ Emissions Trading
Scheme

1. Introduction

Taking both the European emissions reduction target given, and without
questioning the European decision of opting forap @nd trade scheme among
different possible regulatory options, this reshastarts by observing how the ETS is
performing and develops an economic analysis of ittsitutional and legal
framework of ETS. The general purpose of this thésito investigate whether the
ETS has been designed in an effective way andhén dase that fallacies are
identified, to offer some normative prescriptioasrprove the ETS’ effectiveness by
reforming its institutional framework accordinggoonomic principles.

This chapter is aimed at introducing the economitt legal background of the ETS.
Starting with a brief reminder of the important expnce of the American SO
emissions trading program, section 2 of this chagéscribes the origin of the EU
ETS within the legal framework of the Kyoto Protbemd the role it covers within
the European climate policy. The ETS is based ugpeninstitution of emissions
allowances, artificially created by the public arity and assigned to the regulated
agents that are free to trade them within the Elliterefore, the legal nature of the
allowances within the field of property law is biyediscussed.

Section 3 contextualizes the ETS in a temporalspetial framework. The length of
the ETS regulation and its subdivision in differdarading periods are specified
together with its scope: the amount of emissiorssnurces that fall within the ETS.
This specification is important to underline tha¢ ETS regulates only a subset of the
GHGs and emissions sources covered by the Kyotmé&bib This difference suggests
that compliance with the ETS European legislatimesd not necessarily imply
compliance with the Kyoto emissions reduction targe

Section 4 introduces the National Allocation PI@N&PSs): the public document that
MS have to design and submit to the European CosomsNAPS specify how many
allowances the MS intend to allocate to their maldETS sectors and installations, as
well as the criterion according to which they irdeto distribute those allowances.
This section underlines the responsibilities ddiedjaat a decentralized level. 1t is
necessary to introduce the role that MS have ty @ut within the ETS. This topic is
discussed in the fifth section which describesareas where the application of the
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principle of subsidiarity, jointly with the lack aflear guidelines, has led to different
interpretations and implementations of the commamopean Directive across MS,

thus limiting the internal harmonization within tHETS. Four areas have been
identified: the definition of the national ETS camd thus the emissions reduction
burden imposed on the national ETS sectors; theriom to distribute the allowances
among ETS national installations; the definitiontloé installations that should fall

within the ETS; and the possibility of bringing serex-post adjustments, like the
case of closures and the definition of the bassje® according to which allowances
are grandfathered. Most of the issues that aredaotred in this paragraph will be

extensively discussed in the next chapters in otdesissess whether and to what
extent the delegation of many duties to MS accgrdinthe principle of subsidiarity

has compromised the internal harmonization of tA& B&nd, if so, whether it has

limited the effectiveness of the ETS.

Section 6 intends to use a practical case to tlitssthow the ETS can impact the
secondary market—in this case, the electricity getren market—by inducing a

reduction of emissions through a switch to lesbaadintensive fuels. First, the

properties and specificities of the electricity keds are shortly recalled (sections
6.1). Then section 6.2 describes the process aogpta which quantities and prices
are set at equilibrium, while section 6.3 explawsv such equilibrium might change

after CQ emissions have been monetized within the ETS. iftlieator of the CQ@

theoretical coal-to-gas switch price is introduced.

2. The Launching of the EU ETS and the Nature of ta Emissions Allowances

The mitigation of climate change constitutes onéhefmost important, ambitious and
shared European goals. First, in 2002 the fornfezen MS of the European Union
ratified the Kyoto Protocol, committing to redudeeir emissions by 8% below the
1990 level by 2012. Then, in 2007 the European Cizsion expressed its firm

intention to strengthen this goal, and in Decen2@08 the European MS finally

approved the Climate Package, committing themselvesunilateral 20% reduction

of GHG emissions below the 1990 level by 2020.

In the light of these ambitious commitments, a eap trade scheme—namely, the
European Union Emissions Trading Scheme (EU ETSkpeen established to
promote a reduction of GHGs emissions requiredotopy with the Kyoto target in

an efficient and cost-effective way.
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The ETS constitutes the most important pillar & European climate policy. It was
established in 2003 by the European Directive 8¥320C when entry into force of
the Kyoto Protocol was still uncertain, and it beesoperational in January 2005.
This scheme is now up and running. More or lesslairmissions trading schemes
have been already in use in Denmark (since 200d)tl@ United Kingdom (UK)
(since 2002). Also outside the EU, various cousireuch as Norway, Japan and
Canada, intend to build national tradable emisgights systems, which could
eventually be linked to the EU scheme provided thay mutually recognize their
transferable units. The Norwegian government, figtance, decided in early 2006 to
approve such a link.

More than 11,000 energy and industrial installaienvhich are collectively
responsible for almost half of the European GHGssmns—participate in the ETS,
which thereby constitutes the largest multi-courstng multi-sector experiment of a
Cap and Trade scheme for GHGs in the world. TheEHS has been developed in
the light of some previous important experiencestiqularly the Sulphur Dioxide
(SO, allowance program, launched in the United Stated4990 to promote the
national reduction of sulphur dioxide gases, whiale responsible for the
environmental problem of acid rains. Moreover, gossibility of building a multi-
national cap and trade scheme to reduce GHG emsshad already been foreseen in
1997 by the Kyoto Protocol. In fact, Art. 17 of tkgoto Protocol establishes that the
ratifying Parties “may participate in emissionsdirey for the purposes of fulfilling
their commitments [...]. Any such trading shall beglkemental to domestic actions
for the purpose of meeting quantified emission taton and reduction
commitments.” The Annex on emissions trading in #wdbsequent Marrakech
Accords enabled governments to authorize legatiestio transfer and/or acquire
emissions under Art. 17.

The European scheme is interesting in the lighthef American experience with
market-based instruments because the EU has comsetidesign features of the US
SO, emissions trading scheme (e.g. Christiansen antte¥fad, 2003; Damro and
Méndez, 2003). In particular, both programs allecallowances for free and
proportionally to historical emissions, insteadanfctioning them. In the European
context, Art. 10 of the aforementioned Directiveseres that every MS has allocated
at least 95 per cent of its allowances free of ghan the period 2005-2007 and at
least 90 per cent for the period 2008-2012. Moredweth the S@emissions trading
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program in the US and the G@missions trading scheme in the EU define tradable
emission rights aallowancesArt. 3 of the European Directive states thatd\athnce
means an allowance to emit one tonne of carbondboaquivalent during a specified
period, which shall be valid only for the purposésneeting the requirements of this
Directive and shall be transferable in accordandéh whe provisions of this
Directive.” In the SQ@ emissions trading scheme in the US, an allowasmdefined as
follows: “The term ‘allowance’ means an authorirati allocated to an affected unit
by the Administration under this title, to emit,rohg or after a specified calendar
year, one ton of sulphur dioxide [...] Allowancesoatited under this title may be
transferred among designated representatives obwimers or operators of affected
sources under this title and any other person wbldshsuch allowances (...)”
(CAAA, 1990, Title IV Acid Deposition Control, sach 402 (3) and section 403 (b)
respectively).

Although most economists see tradable emissiontsigts property rights, and
although it is clear that these allowances havensomfeatures with the property that
is freely alienable and tradable, the Directive #stablishes the Scheme of emissions
trading does not specify the precise legal nat@ithe allowances that can be traded
within the ETS. Therefore, it becomes importantlayify the nature of the European
Union Allowances. Art. 9 of the ETS Directive ddtahes that MS have to create a
limited number of allowances to be distributed amonational sectors and
installations; this is done with an appropriateioral allocation plan. This article
implies that allowances are issued exclusivelydoheinstallation that is entitled to
receive a certain number of individually identifi@ballowances. Art. 12(1) of the
Directive establishes that allowances can be freethanged within a trading period,
whereas art. 12(3) establishes that by April' 8@ each year the regulated sectors
have to surrender to the competent authority a murmballowances equivalent to the
verified emissions produced each year. Otherwibey tmust pay a penalty as
described by Art. 16.

These articles ensure the creation of allowances #ne unique, exclusive and
transferable through trading between private partfdl these features characterize
the concept of private property according to whatlowance holders have a right to
the exclusive use of this asset while third partiage the duty to not interfere with
this property. However, Anttonen et al. (2007) a&ghat “although an allowance

holder may be said to have property rights, thiesdoot translate into allowances
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constituting private property” (p.98). In fact, th®) ETS presents some features that
are typical of central and direct regulation: fiste public authority determines top-
down a limit to emit GHGs; then the central auttyorssigns some permits to
produce emissions that the parties can freely tradethat they have to surrender
each year; next, the authority monitors the produemissions and verifies that the
amount of surrendered allowances equals the ammfuptoduced emissions. The
processes of licensing, monitoring, verificatiomfagcement and penalty are all
similar to those of the Command and Control typeegjulation. All these features
may lead one to speak aboegulatorypropertyrather than private property.

It is worth mentioning that the lack of an officiellarification concerning the legal
nature of the emissions trading allowances hascedliudifferent MS to attribute a
different role to them—one with different featurédssurvey developed among some
MS highlights that while the Finnish Governmentl Biassifies the European Union
Allowances as intangible rights which are compagaiol nature with intellectual
property rights—including, patents, trademarks boehses—the Swedish Authority
attributes a different nature to the allowanceslassifies the allowances as financial
instruments, thereby coming to an opposite conafusoncerning the applicability of
the securities laws to the carbon allowances (Aettoet al. 2007). The United
Kingdom’s approach tends to combine these differ@pivs: in the Re Celtic
Extraction case, the Court found that a waste managememisicgiven exclusively
to the Celtic Extraction Ltd under the EnvironménRxotection Act could be
categorized as property for the purposes of theleacy Act. This was because the
Court of Appeals established that the conditionguired to have the status of
property had been satisfied. Similarly, the Unikddgdom recognizes the possibility
to use the allowances as security assets. Undgelethal regime, allowances constitute
an intangible property as in the case of intellacforoperty. They can, however,
simultaneously be used as a security in the as$ét® operator holding them, which
can be also mortgaged. Although allowances arengitbée rights, they constitute a
tangible part of the installations’ assets.

In the case of the American $@lowance program, a legal provision was adopted t
specify that ‘allowance’ does not constitute a royp right [in section 403(f) of the
CAAA]. This formulation was chosen to avoid compatien payments to polluters
for ‘taking’ allowances when the government lowtre annual emission caps. Both

in the US and in the EU, an emission right is kalkiadefined as an allowance that
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authorizes a legal entity to emit a certain amoainpollution during a specified
period. This is not so much a permanent, private properghtr as it is an
authorization that can be terminated or limitedhm government. Therefore, the Law
& Economics literature prefers to characterize vadloces as mixed, hybrid or
regulatory property rights (e.g. Rose, 1999; Yand®@99). Emission rights contain
elements of both public and private property riglatéowances are non-permanent,
government-mandated rights that combine state aloower the emission quotas with
private freedom for polluters to choose how to clhymisometimes referred to as
‘command-without-control’). Moreover, although allances are not property rights
themselvesproperty rightsn allowances are, in fact, recognized since emittars
receive, hold and transfer them while excluding athers—except for the
government—from interfering with their possessioise and disposition of them
(Cole, 1999: 113-4).

3. The Length and Scope of the EU ETS

The EU ETS was designed in 2003, and it was officiaunched in January 2005.
The EC Directive divides the duration of the Capl dirade system in different
trading periods. The first one is a three-year tppbase (2005-2007), while the
second phase started in January 2008 and lastr$ (2008-2012). This second five-
year phase coincides with the first commitment querof the Kyoto Protocol. The
second ETS Directive approved in 2009 amends th&t #TS Directive and
establishes that a third trading period will start2013 and will last eight years, until
2020. This third phase goes beyond the Kyoto Pobtdeadline and coincides with
the EU emissions reduction self-committed perioditalsas been specified in the
European Climate Package, finally approved at titeaé 2008.

It is possible to observe that the three ETS tigg@riods with different lengths have
been developed within a learning-by-doing framewdmkfact, the ETS remains one
of the world’s first experiments of cap and tradbesnes for greenhouse emissions
allowances. The Scheme was developed in an untedatext (as it could not count
on previous experiences) and was lacking a greatafe@mportant information (for
instance, C® emissions data). In this scenario the European rilesion tried to
balance the difficult trade-off between buildingci@edible policy aimed at favoring

long-term investments (which would call for longding periods) while at the same
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time avoiding too strict regulation that would r@guex-post adjustments (and which
call for shorter trading periods to be adjustedsehay phase).
At the beginning of any phase, the ETS installaiare entitled to receive a yearly
amount of permits that they can freely trade witthie same ETS trading period.
Thus, the first ETS Directive establishes that miyirthe first and second trading
period banking and borrowing of allowances are aillgwed on a year to year basis
within a trading period; conversely, trading ofoslances has been forbidden across
different trading periods. In fact, the EC Direetidecided against the inter-period
transfer of permits (art.13): permits are allocghdse by phase, and they cannot be
banked and transferred from one phase to anotheis, &t the end of one phase, the
number of exceeding permits that have not beeweteld is cancelled and removed
from the ETS.
The effective functioning of the ETS requires alte establishment of a system of
monitoring and verification of the emissions progdicach year by the installations
operating in the ETS, as well as a system of erfoent of penalties in the case on
non-compliance. Art. 12 of the EC Directive 87/20§&cifies that by 30 April of
each year the ETS installations have to surrendernaber of permits equivalent to
the amount of emissions produced during the pregegkar.
Art. 14 of the ETS Directive delegates to MS thetydto monitor the ETS
installations, while Art. 15 requires that the esoss reports are verified in
accordance with the criteria established in Annexol the Directive. Further
guidelines for monitoring and reporting publishgdtbe European Commission on 29
January 2004 state that:

The operator shall submit the emissions reportopy of

its permit for each of its installations, plus amgher

relevant information to the verifier. The verifighall assess

whether the monitoring methodology applied by the

operator complies with the installation's monitayin

methodology as approved by the competent authdtigy,

principles for monitoring and reporting presentedsection

3, and the guidelines laid down in this and subsegu

Annexes. On the basis of this assessment theevesifall

conclude as to whether the data within the emissreport
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contains omissions, misrepresentations or erroet tkad

to material misstatement of the reported informatio

Thus, MS have first the duty to verify whether gmissions have been reported by the
ETS installations in compliance with the monitoriagd reporting methodology
established by the competent authority; moreoves,hdve to verify whether material
errors have been made, where “materiality” is d=fias:

The professional judgment of the verifier as to thbe an

individual or aggregation of omissions, misinterat&ons

or errors that affects the information reported fan

installation will reasonably influence the intendeders’

decisions. As a broad guide, a verifier will temddass a

misstatement in the total emissions figure as beiaggrial

if it leads to aggregate omissions, misinterpre@as or

errors in the total emissions figure being greatiean five

percent.

Moreover, Art. 16 establishes that the ETS opesatdro do not surrender sufficient
allowances to cover their emissions are liabletlierpayment of an excess emissions
penalty. In the first ETS phase spanning 2005-20@7penalty equaled 40 Euros for
each ton of carbon dioxide equivalent emitted bat timstallation for which the
operator did not surrender allowances, while fa second phase 2008 — 2012 the
penalty equals 100 Euros for each unsurrenderediipét is important to notice that,
according to the EC Directive, the payment of themalty does not release the
operator from the obligation to surrender the amafnallowances equal to those
excess emissions that have not been covered.

For the purposes of this research it is importarttighlight also the scope of the EU
ETS, stressing from the beginning the differencesvben the GHG emissions and the
emissions sources regulated respectively by th&ES and the Kyoto Protocol.

The MS that ratified the Kyoto Protocol committedreduce all the GHGs produced
by all the emitting sources located in the Protgetifying Parties; the GHGs included
in the Kyoto Protocol are GOCH,, N.O, Sk, PFCs and HFC, which are produced by
all the emitting sources, mainly energy and indus#ctors, and transport, household

and tertiary services, and agriculture.
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On the contrarythe Directive 2003/87/EC regulates (at least dutimg first ETS
phase 2005 — 200%7)only the CQ emissions produced by the installations located in
the EU MS belonging to one of these broad energlyimdustrial sectors listed in the
Annex | of the Directive:

— Energy activities and combustion installations wéahrated thermal input

exceeding 20 MW;

— Mineral oil refineries;

— Coke ovens;

— Production and processing of ferrous metals (irwh steel);

— Mineral industry (such as cement, glass and ceragroiduction);

— Pulp and paper.
These emitters are defined as “ETS sectors”, whigeemitters not regulated by the
EC Directive (mainly, agriculture, household, teryi services, and transport) are
defined as “non-ETS sectors”.
In the light of these considerations, it shouldckear that the EU ETS includes and
regulates only part of the overall GHG emissiond amissions sources covered by
the Kyoto Protocol.
The important consequence to be kept in mind i¢ tomplying with the ETS
regulation does not necessarily mean complying with Kyoto emissions reduction
target. In fact, the ETS intends to cover only pafrtthe national emissions gap
(determined by the difference between national simms and the national emissions
reduction target as defined by the European bustieming agreement), while other
national policies have been developed in orderrtonpte the reduction of emissions
in the remaining non-ETS sectors. Obviously theiea@ment of the national
emissions reduction target requires coordinatiawéen the European climate policy
implemented within the ETS and the national climatéicies in order to ensure that
the sum of the emissions reduction burdens imposeithe ETS and non-ETS sectors
is equal to the emissions gap that each countrychesver.
The choice of circumscribing the EU ETS to onlyaatf total GHGs and emissions
sources regulated by the Kyoto Protocol has sonmidations. On one hand, this
choice raises an information problem. GHGs emissitiave been historically

monitored mainly at a national level; thus, befthre establishment of the ETS, public

¥The second ETS Phase 2008 — 2012 regulates allxfyggeenhouse gas emissions, while for the end
of the second phase the EU ETS will cover alsathation sector
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authorities did not know exactly the amount of esioiss produced by the ETS
installations (ETS sharelpe factq the initial amount of emissions had to be reguat
by the ETS; it was uncertain and could only benested. In particular, the European
Commission reported that before its establishmeatBEU ETS most likely covered
almost 45% of the overall European emissions (CB@5a: 7), or about 30% of the
European overall GHG emissions (CEC, 2005b). On ttker hand, this
circumscription is aimed at containing the respecthonitoring and transaction costs.
Indeed, being mainly released by fossil fuels costibn, CQ is the easiest GHG to
monitor and, in fact, most countries had alreadyetigpedemissions by fossil fuels
monitoring systems to levy national energy taxesndvefore the establishment of the
ETS (Kemfert et al, 2006). Moreover, administratikegulatory and transaction costs
would have sharply increased if the EU ETS had bedended from the almost
12,000 installationsactually covered to all the European emissions casr
comprising transportation and residential sourcéschv are widely dispersed and

fragmented.

4. The National Allocation Plans

According to art. 9 of EC Directive 2003/87, evés has the duty to develop for
each ETS phase a national allocation plan ( NARatifey the total quantity of
allowances that it intends to allocate for thatigebiand how it proposes to allocate
them.” By tallying all the permits reported in tiNAPs that each MS intends to
allocate to their national ETS installations, we ckerive the level of the ETS cap.
The NAPs are the basic documents that have todlgzad in order to assess whether
the EU ETS can be considered an effective econonscument to induce CO
emissions reduction. In fact, the NAPs provide Haesic information required to
evaluate to what extent MS rely on the mechanisinaafable permits—compared to
other national and European climate policies— thie@ their respective Kyoto
target (e.g. Betz et all 2006). In fact, the amafrémissions the ETS sectors have to
reduce is determined by the difference betweerethissions they produce and the
ETS cap. Thus, when MS decide how many permits Idhba allocated to their
national installations covered by the ETS, theyrexdly establish how the national
emissions reduction burden derived from the ratifan of the Kyoto Protocol is

shared among ETS and non-ETS sectors.
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The EC Directive establishes that the NAPs desidpyelllS must be submitted to the
EC for final approval. The Commission has to analygach NAP, accepting,
modifying or rejecting it according to the allocati criteria set out in the EC
Directive’s Annex llI.
For the purpose of this research, it can be udefuécall and analyse some of the
criteria listed in the Annex Ill of the Europeanr&itive. Among all the criteria
established in the EC Directive Annex lll, the Coission has to assess the NAPs
also according to these principles:
— Consistency with the MS’ EU Burden-Sharing Agreetmand national
climate change program (Criterion 1);
— Consistency with assessments of historical andepteg emission trends
towards achieving the required emission targeta€@n 2);
— Consistency with potential to reduce emissionstéddn 3);
— Non-discrimination and non-favoring of certain cangs or sectors
(Criterion 5);
Criterion 3 asserts that emissions shall be redwfédiently where the marginal
abatement costs (MACSs) are lower; however, it &srfost vague and least objective
criterion because the ETS sectors and installatiA<Cs are not publicly known. As
a consequence, Criterion 3 grants the regulatdr tigcretion in deciding how many
permits shall be allocated to the ETS sectors, am$equently how the emissions
reduction target should be divided among ETS and-EibS sectors. The other
criteria suggest that the ETS cap should be camistith MS emissions reduction
targets and take into consideration the emissiedgation policies applied in the non-
ETS sectors (e.g., Betz and Stato, 2006).
Despite that the Directive has set some generas ol establish how many (and how)
permits shall be allocated, MS still have a highgrde of freedom in determining the
number of permits to be allocated to their natioBalS installations. After some
criticism about the Annex llI criteria vagueness lbaen raised, the Commission has
published non-binding guidelines on how it will enpret these criteria in its NAP
assessment (CEC 2004a, CEC 2005b). Also in the eonaation on the 2008-2012
NAPs assessment, the EC confirmed the principlerdotg to which “to determine
the required reduction, the proportion of overatligsions that the trading scheme
represents is relevant in comparison with emissfoors sources not covered by the
Directive” (CEC (2006a): 7). It means that the ECE® should take into account how
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the emissions reduction burden will consequentlyiveded between ETS and non-

ETS sectors.

5. The Role of the Member States

It has been previously argued that the cap anckteatheme, and the EU ETS in
particular, presents many typical aspects of actliiferm of regulation. These are
mainly the top-down imposition of a limit on the isgion of GHGs and the ex-post
phases of monitoring and the enforcement of persiti the case of non-compliance,
with the duty to surrender an amount of allowartbes is equal to emissions and that
has been produced and verified by the competehbatyt. However, in Europe the
central regulatory approach that characterizesctye and trade scheme has been
combined with the principle of subsidiarity, exmed in Art. 5 of the Treaty
establishing the European Economic Community, atiegrto which the central
authority should limit itself to perform only thogasks that cannot be performed
effectively at a decentralized and local level.rRrthe previous sections it should be
clear that, at least during the first and secordlitg periods of the ETS, many
responsibilities have been decentralized and diddg the MS. Indeed, the ETS
Directive specifies that MS have the duty to impéemnthe EU ETS at a national
level, both on the ex-ante side, when the initiainber of permits has to be
determined in the NAP and distributed among thénat ETS installations, and on
the ex-post side, when national authorities havedmitor the amount of emissions
produced by national installations, and collectrihia a registry to be submitted at a
central level. Thus, the administrative functiontleé MS is absolutely necessary for
the implementation of the EU ETS.

The delegation of many regulatory duties to the dM®8ording to the subsidiarity
principle has led to a different interpretation antplementation of the common
European Directive. Indeed, in this decentralizedtext it becomes important to
investigate whether and to what extent the appdinadf the principle of subsidiarity
within the ETS combined with the lack of clear astgjective rules has limited the
internal harmonization within the ETS, and if tissthe case, whether this practice
has limited somehow the effectiveness of the ET.this purpose, it can be useful
from the very beginning to briefly indicate in whi@areas some divergences in the
implementation of the ETS have emerged among M3ewhdeeper analysis will be

offered in the next chapters.

93



First and foremost, the criteria adopted to as#es@amount of allowances to assign
(and thus the emissions reduction burden imposedational installations) and the
criteria to determine how to distribute these aloses among the regulated agents
have diverged among MS. In particular, this redeattempts to assess to what extent
this divergence has occurred among MS and to utaaelswhether this lack of
harmonization has influenced the capacity of theéewEuropean scheme to promote a
cost-effective reduction of emissions in order déonply with the Kyoto Protocol. One
of the other divergences that have emerged acré&ssddards the definition of the
scope of application of the Directive within natiorders. In particular, it was not
clear which installations should have fallen wittiie ETS. For instance, the meaning
and the interpretation of the words “combustiortatigtion” has diverged across MS.
As explained above, the Annex | of the DirectiveabBshes that the installations with
a thermal capacity of combustion higher than 20 ki&\e to be subjected to the ETS.
The first NAPs highlighted that many differencesseed concerning how this term
should have been interpreted. While some countreage adopted quite a general
definition, according to which any combustion itistgon, regardless of the sector
they belong to, have to be included in the ETSnewvethose cases where those
installations did not belong to the energy sectat @heir principal purpose was not to
supply heat or power. In contrast, other MS, like tUnited Kingdom, have adopted a
narrower interpretation, deciding to include in tBFS only those combustion
installations belonging to the energy sector and/wth the principal purpose was to
generate power or heat. As a consequence, simlgartspoperating in the same
relevant market have been subjected to the EU BT#®e country but not in another.
The potential distributive effects in the secondamgrkets are quite clear. some
installations could have had a competitive disathga artificially created by the
European legislation in the case that they wergestddl to a costly regulation, while
their competitors could have been exempted simplabse they were located in a
different region.

When this different interpretation of the term “domstion installation” has become
manifest, the European Commission has clarifiesl tbncept in order to grant higher
internal harmonization within the ETS. In the conmeation “Further Guidance on
Allocation Plans for the 2008 to 2012 Trading Perad the EU Emission Trading

Scheme,” the Commission stated that any proces#tirggsin the oxidization of fuels
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should have been considered a combustion installaéind therefore it should have
been regulated by the ETS in the case its therapaty was exceeding 20 MW.
Another divergence that has emerged among MS redghadpossibility of bringing
some ex-post adjustments to their NAPs. Some degn\ave attempted to increase
the total number of allowances to be allocateddtional installations, while others
proposed—and succeeded—to change the criteria dingoto which allowances
should have been assigned to new entrants, tdlaisias intending to close their
plants and to incumbent installations among difieteading periods. In such a cases,
MS have adopted a strategic and opportunistic hebhaxaimed at preventing their
own national industries to afford environmental tsothat would worsen their
competitiveness. However, ex-post adjustments tiskprevent a harmonized
implementation of the EU ETS among MS and, by angalegal uncertainty, they
might deter the regulated installations from uralértg long-term strategies and
investments in a low-carbon economy. Moreover, thesk giving the ETS
installations — especially firms with market power-incentive to influence future
regulation to their own advantage. More generadlyreversible regulation risks
becoming an endogenous variable that firms intem@ahto their profit maximizing
function, and this might distort the firms’ incergito undertake optimal investments
In emissions abatement.

In conclusion, although some divergences in implemg the EU ETS across
different MS might be desirable under the principlie subsidiarity, it becomes
important to question whether and to what exteatatiministrative independence of
MS has degenerated into the formulation of shartxtepportunistic national policies.
Furthermore, we might question if such policiesstideter firms from performing the
emissions abatement required to comply with thet&yarget and from preventing
the achievement of a level of harmonization reqliceensure the effectiveness of the
ETS. One of the purposes of this research is testyate if, how and to what extent
the legal design of the ETS framework based oniacipte of subsidiarity has
promoted effective incentives to reduce emissionan efficient and cost-effective

way.
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6. The ETS and Economic Incentives to Reduce Emissis:

The Case of Electricity Generation
So far, it has been argued that the implementaifom cap and trade system where
emissions are capped and the regulated opera®rises to bargain for the right to
emit will result in an efficient reduction of emigss. This emissions reduction is due
to the fact that through free trading, allowancel lve allocated to those who value
them most. Conversely, emissions will be reducethbge who can abate them at the
lowest marginal costs. While in the long run mafk@sed instruments should ensure
dynamic efficiency by promoting research and theettigment of cleaner and more
efficient technologies, in the short run—when stexthnologies cannot be developed
and adopted—economic instruments like the cap eamketscheme can induce the
reduction of emissions by increasing the final @m¢ polluting products. Thus, these
instruments intervene indirectly in both the demaside by re-addressing the
consumption preferences toward less carbon-inter(sind cheaper) products, and on
the supply side by inducing a production switch dodv less carbon-intensive
technologies and fuels that after the implemematb the EU ETS will become
relatively more economical.
This section intends to illustrate these conceptk @& practical case by showing the
potential impact of the EU ETS on the electriciget®r in terms of final prices, fuel
adoption and reduction of emissions. The elecyriciirket represents an interesting
case worth examining because it accounts for ntae 50% of the sectors regulated
by the ETS and because it is characterized bylavagety of fuels and technologies
with different carbon intensities. As a resultpiesents huge abatement opportunities
via fuel switching.
First, the properties and specificities of the &leity and electricity markets will be
shortly recalled (sections 6.1). Then section GlRdescribe the process according to
which quantities and prices are set at equilibriwhile section 6.3 shows how such
equilibrium might change after G@missions have been monetized within the ETS.

6.1 Some Features to Know about Electricity

In addition of being one of the most important @mn goods sustaining economic
production and consumption, electricity is charazésl by some particular features
that are reflected in the structure of the eleityrigeneration market and in the way

prices and quantities are set at equilibrium.
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First of all, electricity has a double nature: Owe tdemand side, electricity is a
completely homogeneous good without any type ofliyjuapecification. On the
supply side, electricity looks like a highly hetgemeous product, since it can be
generated by a wide variety of technologies andsfughich diverge depending on
their fixed and variable costs, thermal capacigrbon intensity, energy efficiency,
and their degree of continuity and so forth. ltngortant to recall that, due to their
intrinsic differences, these technologies cannetgs be substituted for one another
and, in some cases, they are completely alternaitwgces. For instance, nuclear
generation plants are characterized by very higadficosts, low variable costs and
high start-up costs; as a result, they can genetatéricity at very low marginal costs
for long ranges of time, and in turn, they areotra@tl to satisfy the base load demand.
On the contrary, it would be very costly and ingént to start up a nuclear plant just
to satisfy the peak load demand during a short.tifrtes function can be better
covered by technologies characterized by very l@ait sip and fixed costs, which can
also be called into operation for a short time. Sehéechnologies however, tend to
produce electricity at a high marginal cost.

Alternatively, there are also technologies, likalcand gas fired plants, that have
similar characteristics and that can be substitusedl called into operation
alternatively depending on their marginal costsictwhmainly depend on the variable
prices of fuels established in the energy markeharges.

The second feature characterizing the electricirket is the inelasticity of the
demand: electricity is a primary and indispensipb®d; moreover, it is difficult to
substitute with alternative goods. As a consequeaheedemand for electricity results
quite rigid and variations in prices are not likety greatly influence the quantity
consumed. This implies that electricity can be sel@n at very high prices, for
instance in the case of supply shortage.

The third important peculiarity of the electricipod is its non-storability. Electricity
can be stored only in small quantities and at suthistt economic costs. This implies
that electricity cannot be acquired at low pricehew the market experiences
oversupply in order to be sold at higher pricesrduthe shortage periods. According
to the basic principles of thermodynamics, the amod electricity that is put into the
transmission has to be completely acquired andwboed. In a certain moment if the
demand of electricity is not satisfied due to aptyshortage, the whole electricity

system will experience a general blackout. ConWersfethe supply of electricity into
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the grid exceeds the amount of electricity acquirdet system ends up being
overloaded and faces a high risk of fusion.

This peculiarity requires a high level of coordinat and monitoring aimed at
ensuring that in each instant of time the amountlettricity supplied equals the
amount of electricity acquired. For this reasontha electricity market a regulator
has the role of ensuring a continual balancing betwdemand and the supply of
electricity, whose wholesale equilibrium price aqdantity is established in the
exchange market each hour per day. The electptatgning and monitoring system
entails high coordination costs that are also reguio avoid the risk of bottlenecks in

the electricity network due to a supply of eledtyibeyond the capacity of the grid.

6.2 The Functioning of the Electricity Market

Due to all the peculiarities of electricity, its rkat develops in different steps. First,
the day before the delivery of electricity the éipuium quantities and prices are
determined hour by hour in a wholesale market. @tes and prices can differ not
only in time, but also in space because of the miate existence of different
geographical zones, which are separated by trasemibottlenecks. The day after, at
the time of delivery, the prices and quantitiesadpisted in order to ensure a perfect
match between demand and supply and to avoid akyai imbalance between
demand and supply that might arise from any possiipiconvenience (e.g.,
unexpected bottlenecks, unavailability of a plduait was called into operation and so
forth).

Generation prices that are contracted at the exehamarkets may thus differ from
the retail price that consumers pay in practice &s other reasons. These reasons
include the lack of competition in the final retailarket or the presence of financial
instruments (long-term contracts) aimed at sharihg risk and reducing the
electricity price volatility, which mainly depends the variable trend of the fuel
prices.

In order to analyse the impact of the ETS on dl@tirmarkets, prices and related
emissions, it is better to refer to generation gwicather than retail prices, which
might be influenced also by other variables which ot relevant for our research
purposes. Moreover, rather than looking at futuregs, this analysis focuses on spot
prices which are influenced by fuel prices, plardikbility, weather, temperature and

climate conditions (which influence both the demdhat some seasonal and daily
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cycles present and the availability of renewabén{d) and, after the establishment of
the ETS, also by C{prices.

Competition in electricity markets works differgnttom that in the economic models
of Cournot, where firms compete in quantities, dman that in the model of
Bertrand, where firms compete in prices. In ordemdétermine the quantity to be
supplied in each hour of the day—the equilibriuntgmt which plants are called to
generate electricity— all the generators submitbic function (i.e., supply bid
function competition) each hour of the day to at@rdispatcher. This bid function
contains one or more possible combinations of dguesmtand prices: for each owned
plant the generator specifies the minimum pricgtath he or she is willing to supply
energy, jointly with the maximum amount of eleatsidhe or she is able to produce in
that specific hour. The combinations of quantity @upply can differ depending on
the plants’ available capacity and marginal promcicosts (Green and Newbery
1993, Borenstein et al 1999, OECD 2003). Oncehalldids have been submitted, the
central dispatcher collects and classifies therorder of their capacity to build the
hourly merit ordersupply function: the supply function is determir®dordering the
different bids according to the price at which tlean be supplied. The merit order
criterion is aimed at minimizing the total cost &ach level of production. The result
is a supply step function where plants are calledoperate according to their
increasing marginal costs, i.e., generally nuclkgnjte, coal, gas, heavy fuel oil and
light fuel oil (Feher and Harbord 1993, Armstronigak 1994). The demand curve, on
the contrary, is determined by ordering all theeptitl demanders according to the
maximum price they are willing to pay (i.e., thecaled reserve price).

Once the dispatcher builds the supply and demamgesuor each hour, the point
where they cross determines the equilibrium quaatitd price. Such a price is called
the System Marginal Price because it correspondbdoprice offered by the last
marginal plant called to produce, the so-calledgimai plant. Therefore, the market
price is set by the marginal bidder who producestgtity in the least efficient way
at the highest marginal cost and the same pripaigto all the other operators called
to produce and who had offered a quantity at eedower than the System Marginal
Price. The merit order criterion determines whicltsiare going to be dispatched in
any hour, and, of course, the bigger the gap betwee price bid and the market
price, the higher the profitability of the operatdrhis criterion gives electricity

generators an incentive to develop more efficieahmhologies since the probability of
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being called to supply electricity and the relatigeofitability increases as the
marginal costs of production decrease with respethe marginal plant called into

operation.

6.3 The Merit Order Function after the ETS

While in the long run emissions can be reduced rwesting in cleaner efficient
technologies, in the short term, when R&D investtaarannot bring any substantial
emissions reduction, emissions can be reducedadligsather by producing less or
by using less carbon-intensive fuels and technetogParticularly, in the energy
market, emissions can be reduced in the short yuswitching electricity generation
from coal to gas burning. Indeed, coal is a morbaaintensive fuel than gas.
Therefore, in order to establish ex-post how effecthe ETS has been in promoting
emissions reduction in a cost effective way, it baruseful to investigate whether the
CO, price has been sufficiently high to induce a faeltch from coal to gas within a
plant that can burn both fuels or, equivalentlyptomote a switch in the merit order
function between the coal plants and the gas fplarts. Before a price has been
attached to the emissions of CQ&teris paribusand depending on the level of
demand, a coal plant could be called to generaetrality instead of a gas fire
plant—or vice versa—depending on their relativegsi According to the historical
trend of gas and coal prices, generating electrigsing coal has been on average
cheaper than burning gas, and, consequently, ibbas more convenient to produce
electricity burning coal and emitting more ¢€@ther than switching to gas and
reducing GHG emissions. Coal plants have usuakceed gas fire plants in the
merit order supply function; however, after the BEAi& established, the economical
benefits of burning gas or coal now depends, anuthegr factors, on the price to be
paid for any CQ@ton released into the atmosphere. Coal is moteoaintensive than
gas, so as the G@rice increases, gas becomes relatively more esimabthan coal.
In fact, it has been previously recalled that Ef§allations can adoptraake or buy
strategy: plants operating in the power generasiector can alternatively decide to
burn the more carbon-intensive coal and buy inBR& the additional permits they
need to cover thegmissions gapAlternatively, they can switch production fromato
to gas, emitting a lower amount of GHGs and thuseling the number of permits to
acquire in the ETS. Hence, as it will be arguedevextensively in the next chapters,

in spite of being initially assigned at no chargeandfathered permits have an
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opportunity cost equivalent to their market prickieia firms have to internalize and
pass through to the final price that is proposethesupply bid function. Different
arguments have been generally provided by privatastry to explain why the value
of allowances assigned at no cost cannot be incatgd in the final price. First,
European installations are not able to increasefitte price because they would
loose market share to extra-EU firms that are nbjext to any environmental cost
and that would offer the same good at a lower pr&econd, the elasticity of the
demand works as a natural limit to the ability otreasing final prices since
consumption would shift to more economical produttsese arguments can be valid
for many industrial sectors, and will be analysegr@nextensively when describing
the risk of carbon leakage. They do not, howeveid hn the case of electricity
markets simply because, due to transmissions @ntsty electricity generators are
naturally protected against international compatit(imports constitute a limited
percentage of the consumed electricity). Moreovke demand of electricity is
particularly rigid and inelastic when it comeshorieases in prices.

Once it has been recognized that freely allocallesvances have an opportunity cost
determined by the potential revenue that could hbgen earned by reducing
emissions and selling the exceeding amount of allmes at the ETS market price, it
becomes clear that, after the ETS has been laun¢hedeconomical benefit of
burning gas instead of coal depends, among otleesr&a on the price to be paid for
any ton of CQreleased into the atmosphere.

Depending on the gas and coal fuel prices and on éx@ensive it is to cover the
production of an extra-ton of GQvith the acquisition of an allowance in the ETS,
firms that have the technological possibility of iernal fuel switch will decide
whether to burn coal or switch to gas. At the sdime, the central dispatcher will
evaluate if, once the costs of g@re incorporated in the final electricity pricesal
plants are still more efficient than gas plantsistpreceding them in the merit order
supply function, or vice versa.

Based on the real gas and coal prices, it is plesbcalculate the theoretical price of
the allowances that would make generating powemf® 38% efficiency coal
generator and from a 53% efficiency gas generabonparable. This indicator is
calledtheoretical coal-to-gas indifference switch pridéhen, whenever the real GO
price exceeds theoal-to-gas switch prigeburning gas is more economical than using

coal. This means that the ETS is effective in gjvan incentive to switch to less-
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carbon intensive fuels. As a consequence, the amoluemissions released per
megawatt hour (MWh) of electricity generated desesaand it would be possible to
conclude that the ETS is creating effective inca#ifor reducing emissions in the
electricity generation market by promoting a switétproduction toward less carbon
intensive fuels. Vice-versa, whenever the,@@ce—determined within the ETS and
depending on the dynamics of the allowances’ demamd supply functions—is
lower than the theoretical coal-to-gas switch pricémplies that the ETS has failed
to give an incentive to reduce emissions via fueitching. Finally, a theoretical
switch price lower than zero implies that, accogdia the real gas and coal prices,
burning gas would be the most economical optiomenethe absence of a trading
scheme that attaches a price to the emissions @&<GH this were the case, burning
coal instead of gas would be more economical drilyel CQ prices were negative.

In addition to analyzing the effects of the £frices on the economic benefits of
adopting one technology over the other, the ecoaditerature has also investigated
the impact of the Coprices on the final market prices and on the finpmefitability.
Sijm et al (2006) define the CO2 costs’ pass thinoag “the average increase in
power price over a certain period due to the irswan the CO2 price of an emission
allowance” (p. 4). However, many empirical studiese demonstrated that after the
first year of the ETS, the correlation between teieity and CQ price was lower than
1, implying that pass through occurred at a rateetadhan 100%. Many scholars have
tried to explain the potential reasons behind tivgrgence. Sijm et al (2006) argue
that, while the generatoesld-onthe full opportunity costs of C{allowances into the
electricity price, still the increase of the fimalarket price could be lower than the
allowances opportunity costs for different reasdrisst, it is possible — but not
probable — that higher power prices reduce the ddmthus moving the market
equilibrium up to a point where the marginal prieeuld be set by a cheaper
generator. In this case, the electricity price mmaigincrease is lower than the €O
opportunity cost because of the response of th&kehdemand. This phenomenon can
also be explained in the case that the rea} @@@e incorporated in the generation
marginal costs is higher than the theoretical ¢toajas switch price, a situation that
then induces a switch of the plants’ merit ordetha supply curve. Moreover, the
electricity price might increase less proportiopalian the C@price in the case that
markets are not competitive. This argumentation el further discussed in the next

chapters, but intuitively it can be useful to colesi that in perfectly competitive
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markets—where the market price equals the productiarginal costs—a variation in
marginal costs is always reflected in an equivale@miation in prices. Meanwhile, in
non-competitive markets, prices might increase lgssgportionally than the cost
increase because they are already kept at arciftifihigh level, and it would be not
profitable to increase them by the same amourtiefricrease in marginal costs (Kate
and Niels 2005; Levy 2005; Derek and Fezzi 2007).

7. Conclusions

This section has introduced the economic and legekground concerning the ETS
that is important to know for the purpose of tlasearch. First, the origins of the ETS
have been introduced, and the nature of the Eunopaon allowances has been
discussed within the field of private property lawhile different MS have given
different interpretations of the emissions allowesichighlighting on one hand their
similarities with intangible intellectual propergnd, on the other, their nature of
financial instruments which can be adopted as #gexsir This chapter has stressed
that allowances are different from a permanent@nate property right; rather, they
are the result of an authorization that can beiteatad or limited by the government.
Therefore, the law and economics literature pretercharacterize allowances as
mixed, hybrid or regulatory property rights. Moreoythe length and scope have
been introduced in order to explain the substauliffé¢rences that emerge between
the ETS and the Kyoto Protocol, suggesting thatpimmce with the ETS European
legislation does not necessarily imply compliancé&hwthe Kyoto Protocol
commitment. Then this section has discussed tleeafd1S, which—according to the
principle of subsidiarity— are called to design ational allocation plan where the
amount of allowances to be assigned at a natienal bnd the criteria of distributing
them have to be specified and submitted to the ggamoe Commission. In many areas
the delegation of the decision-making procedura decentralized level has limited
the harmonization of the market for tradable pesmihis research is aimed precisely
at investigating to what extent this lack of intdrharmonization can distort the ETS’
effectiveness in promoting emissions reductionniretiicient and cost-effective way.
Finally, this section has described the potentmpact of the EU ETS on the
electricity market, illustrating with a practicakample how the monetization of the
CO, can promote the reduction of emissions in the gdiom of electricity by

inducing a switch from most polluting to less- aarbintensive technologies and
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fuels. For this purpose, the indicator of CO2 tletioal coal-to-gas switch price is
introduced. The purpose of this section has beerprtavide the background

information required to develop an analysis of HES’ effectiveness in the next
chapters.
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Chapter 5. Analysis of the Effectiveness of the EBTS: Assessing the Stringency
of the ETS Cap*

1. Introduction

With the 2002 ratification of the Kyoto Protocohet former fifteen MS of the
European Union committed to reduce European GHGs®aris to 8% below the
1990 emissions level by 2012. In this context,Eneopean Directive 87/2003/EC has
established a system of tradable allowances (thepgeéan Emissions Trading Scheme
— EU ETS) in order to promote “reductions of GHGigs1ons in a cost-effective and
economically efficient manner”’(EC, 2003: Art. Lh&d EU ETS covers only part of
the GHG polluting sources; thus, compliance with tirms of the first ETS Directive
does not necessarily imply compliance with the Kyatrgets.

The general purpose of this chapter is to bring msight to the wide-spread debate
aimed at assessing the effectiveness of the EpBmoting emissions reduction in a
cost-effective way, as stated in the ETS Directlweparticular, this chapter analyses
the extent to which MS are effectively relying dre tETS to comply with their Kyoto
commitments. This analysis is then used to detexmimether the emissions reduction
burden deriving from the ratification of the Kyd®sotocol has been divided between
ETS and non-ETS sectors in a cost-effective wayerdiore, this chapter focuses
mainly on the ETS cap and on its stringency, whiee ETS cap indicates the
proportion of emissions that the ETS sectors agallg required to abate and,
consequently, the amount of emissions that thetramhing sectors have to reduce to
comply with Kyoto commitments. The stringency oBtETS cap is assessed by
investigating whether allowances have been ovecaled during the first and second
ETS trading periods. Different methodologies haeerb suggested to measure the
size of allowances over-allocation and to assesseffectiveness of the EU ETS.
Notably Ellerman and Buchner (2006) have compahed BETS verified emissions
with the Business as Usual (BAU) emissions (ilee, theoretical amount of projected
emissions that should have been produced in thenabsof the ETS) showing that
during the first ETS year both the ETS cap andeiméssions produced by the ETS
sectors were lower than the emissions that wow lieen produced in the absence

of the ETS. The authors conclude that permits hmtebeen over-allocated and that

1 Part of this chapter has been published as armseaticle in the international revie®limate
Policy. For major details see: S. Clo (2009), “An anaysfithe EU Emissions Trading Effectiveness,”
Climate Policy9, 227-241.
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the ETS is effective in promoting emissions redutti

Based on a different methodology, this chapterhreadifferent conclusions. Over-
allocation is defined here as occurring when th& E&p exceeds a theoretical ETS
cap that would impose an emissions reduction buotethe ETS sectors proportional
to the share of European emissions they produces. ditapter finally analyses the
inefficiencies, which emerge in the MS where oMéreation is detected. There is no
doubt that the emissions produced by the ETS sedtave been lower than their
counterfactual BaU emissions, as Ellerman and Berchotearly show, and thus
emissions have been reduced to a certain exterd #ie establishment of the ETS.
Nevertheless, this analysis shows that during itis¢ dnd second trading periods of
the ETS over-allocation took place, implying that far the ETS has not been
sufficiently effective in inducing the emissiongluetion required to comply with the
Kyoto Protocol emissions reduction target. Moreovittis ETS cap stringency
analysis clarifies how the Kyoto emissions reductiourden has been divided
between ETS and non-ETS sectors, highlighting tatvextent the EU and different
MS rely on the ETS flexible economic mechanismdmply with the Kyoto target.
This analysis assesses whether the emissions i@adeirden has been split among
ETS and non-ETS sectors in a cost-effective way #meh identifies which
inefficiencies emerge when permits are over-alled¢ab the ETS sectors.

The chapter is structured as follows. Section &dees the partial results achieved
by the ETS during its first phase (2005-2007), whidlection 3 presents the
methodology that Buchner and Ellerman (2006) adbpieassess whether allowances
had been over-allocated. Then section 4 brieflycaless the content of the second
NAPs. In section 5, the stringency of the ETS capassessed according to an
alternative methodology; then, the required datd aaurces of information are
discussed. Section 6 assesses the ETS first amhdsgahase cap stringency at a
national and European level, determining which M&reallocated allowances. In
section 7, the inefficiencies linked with over-albing allowances are analysed.

Finally, section 8 concludes.

2. Interpreting the EU ETS Results During the FirstTrading Period
On January 2005, after the EU ETS was officiallyniehed, allowances could be
purchased at a price of 7 Euro per ton (monthlyaye). In the following months, the

price constantly increased, exceeding the 20€hoeshold. In 2006, the market for
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tradable permits experienced a liquidity explositw permit volume traded between
January and April 2006 was higher than the ovegahlntity of permits traded in
2005, and the CfOprice progressively increased to its maximum petde—highest
ever registered during the ETS first trading perimdspite of bullish expectations
across the European exchanleafter peaking at 29.7 €/ton, in April 2006 the £O
price suddenly diminished by 20 €/ton in correlatiwith the publication of the EC
“Verified Emissions data”, according to which in@)the ETS sectors emitted 80
million tons of CQ less than the amount of assigned permits.

> 0On April 21 the EUAs price was 29.1 Euro/ton, and Pointcartiba, recognized world-leader
carbon market analyst, published in its Carbon MaBurope weekly reports an editorial by the UBS
Investment Research’s executive director entitl@é@; price still too low”.
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Table 4 - 2005 Allocated Permits and Verified Emissns (Mt CO5,)

2005 2005. .ETS Gross Gross Net Long (+)/Net
Permits Verified Short® | Long” Short (-)
Allocation Emissions

Austria 32.4 33.4 3.3 2.3 -1
Belgium 58.3 55.4 9.9 12.9 3
Cz Republic 96.9 82.5 0.16 14.6 14.4
Denmark 37.3 26.5 0.1 10.9 10.8
Estonia 16.7 12.6 0 4.1 4.1
Finland 44.7 331 0 12 12
France 150.4 131.3 4.2 23.3 19.1
Germany 495 474 25.2 46.2 21
Greece 71.1 713 5.3 5.2 0.1
Hungary 30.2 26 1.2 54 4.2
Ireland 19.2 22.4 4.2 1.1 3.1
ltaly 215.8 225.3 28.4 18.9 -9.5
Latvia 4.1 2.9 0 1.2 1.2
Lithuania 13.5 6.6 0 6.9 6.9
Luxembourg 3.2 2.6 0 0 0
Netherlands 86.5 80.4 6 12.2 6.1
Poland 235.6 205.4 0.5 28.6 28.1
Portugal 36.9 36.4 1.8 2.2 0.4
Slovakia 305 25.2 0 5.2 5.2
Slovenia 9.1 8.7 0.1 0.5 0.4
Spain 172.1 182.9 34.8 24 -10.8
Sweden 22.3 19.3 3.1 6.1 3
UK 206 242.5 50.9 14.5 -36.4
Total 2,087.8 2,006.6 179 259 79

Source: European Commission 2006; Ellerman and BecB006

16 Gross short is the sum of the permits’ shortagingainto account exclusively those plants that in
2005 produced more emissions than the permitstiady

" Gross long is the sum of all the permits surplist jaking into account those plants that in 2005
produced less emissions than the permits thewllyitowned
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Figure 7 - Difference Allocation - Verified Emissims (Mt CO2)
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After this unexpected crash, the spot price ofvedlioces fluctuated in a volatile range
between 14 and 19€ until September 2006. As showable 4, this price volatility
can be explained by the significant room for bargp that was still of interest to the
ETS operators; indeed, in spite of the aggregatmipsurplus in the market, different
players were still in a gross short position, thasing to acquire some permits in
order to cover their long position and comply whie ETS Directive (figure 7).

Given this huge excess of permits combined with ithpossibility of banking
allowances to the next trading period, after SepEm2006 the C@price started to
fall progressively toward zero, where it stayediluhte end of the first phase. Figure

below depicts the C{spot price trend during the first ETS phase.
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Figure 8 — CQ Spot Price and Traded Volume during the 1° ETS Trding
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The unexpected collapse of the £frice toward zero has compromised the ETS
effectiveness in promoting emissions reduction inoat effective-way. In spite of
being quite intuitive, this assertion needs to bppsrted by appropriate data and
arguments. First, it can be argued that the @fre established in the ETS can be
considered a proxy of the cost of the environmeexé&trnality that the industrial and
energy installations are required to internalizetle marginal production cost.
However, as long as the G@rice tends toward zero, then this implies tha th
European climate policy is failing to induce antemalization of the external costs of
climate change. Second, the incentive to reducessaoms that is given by the ETS
and by the C@price can be roughly estimated by comparing the @d@e with the

CO; theoretical coal-to-gas switch price
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As explained in the previous chapter, emissionslmameduced in the short run by
switching production from more polluting to lessrhmn-intensive fuels and
technologies. In the energy market, electricity bangenerated alternatively by coal
plants and by cycle combined gas turbine (CCGExfiplants. Gas plants are leaner
than coal plants because they are more efficieat {hey have a higher thermal
performance) and because they burn a less carbemsiae fuel; however, coal plants
tend to be more economical, since coal is on aeechgaper than gas. Therefore,
private companies tend to prefer coal over gaslewthie central dispatcher tends to
call into operation first the coal plants. This turn results in a higher level of
emissions. The establishment of the ETS can hasigréficant impact on the merit
order between gas and coal plants: after the €flssions have been monetized and
the electricity generators have been required termalize this cost, coal plants—
which are more carbon intensive—have to pay a highevironmental cost,
worsening their competitiveness against gas plants.

Based on the historical prices of coal and gas htedy by the plants thermal
efficiencies and by the fuels G@missions factors, it is possible to calculate the
theoretical CQ price that would make the generation of electriditrough the
burning of gas or fuels equally preferable. Theae,domparison between the real LLO
price and the theoretical GQwitch price allows us to infer whether the ETS ha
succeeded in giving electricity generators an itigento reduce emissions by
switching from coal to less carbon-intensive fuéfs.fact, whenever the real GO
price is lower than the theoretical €@oal-to-gas switch price, then generating
electricity by using coal instead of gas is moreremical. As a result, in this case it
is clear the ETS has failed to give substantiakmtives to reduce emissions. On the
contrary, when the real G@rice is higher than the theoretical £€vitch price, then
the electricity generators will find it more econical to use gas instead of coal, and
the electricity merit order supply function will garience a shift between the gas and
coal plants. In this case, the ETS has succeedeilvimg substantial incentives to
reduce emissions, promoting a win-win strategyeratite CQ emissions have been
monetized, the less carbon intensive technologprbes also the most efficient one.
The switch toward less carbon-intensive fuels ishbeconomically rational and

environmentally compatible.
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The following figure compares the real and the tegocal CQ prices, while
Appendix | illustrates how the theoretical £€bal-to-gas price has been calculated

and reports the data that has been used to detesopomparative analysis.

Figure 9 — Theoretical Coal to Gas C® Switch Price and CQ Real Spot and
Future Prices (€/Mwh)
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The following figure reports the difference betwdaba CQ real and the theoretical
coal to gas switch prices: whenever the differdhnte is greater than zero, then the
ETS has induced emissions abatement through asti&th, while in the opposite
case, the ETS has failed to give sufficient inaento promote emissions abatement

in the electricity market.
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Figure 10 — Difference between C@Real and the Theoretical Coal to Gas Switch
Prices (€/MWh)
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According to this comparative analysis, in the perihat goes from the second half of
2005 through the first half of 2008 the real prigdnigher than the switch price only
during a few periods (summer 2005, October 2006-eiwhhowever, presents a
negative switch price implying that gas was morenemical even without taking
into account the cost of GOemissions—and after April 2008 when the 2007
allowances were finally surrendered and the firf6HBrading period was officially
closed). During all the periods then £€frices crashed toward zero, the ETS did not

give any incentive to abate emissions.

3. Assessing Over-allocation: The Ellerman and Binmer Analysis

The CQ price collapse toward zero and the 80 million esgap between the ETS
cap and the amount of emissions produced by the $6E®rs seem to suggest that
during the first ETS trading period the ETS regoladid not work properly.
However,prima facie,there is no evidence showing that the 80 milliemmt surplus

is effectively a consequence of the over-allocatadnpermits by the competent
regulatory authorities. In theory, emissions aba&tethon behalf of the ETS sectors
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could explain the 80 million gap between the ET$ssians and the ETS cap.

In the latter case, it would be possible to asHest the ETS is promoting an
emissions abatement on behalf of the ETS instafiatiwhereas the G@rice drop is
just a consequence of the correct functioning of ETarket fundamentals. Therefore,
an assessment of the ETS cap stringency is regtaradderstand if over-allocation
took place, to assess the effectiveness of thei&Tr&lucing emissions reduction and
to evaluate to what extent the ETS sectors areibating, with respect to non-ETS
sectors, to the Kyoto target’s achievement.

“Over-allocation” is not a clearly defined concepthile the term implies that too
many allowances have been allocated, it does net gny precise indication
regarding how many excess allowances have been gwe To assess whether, and
to what extent, over-allocation has occurred, acherark needs to be defined; that is,
a theoretical cap that reflects the optimal amairallowances should be assigned.
Any amount above this cap implies over-allocatidOnce such a benchmark has been
determined, it becomes possible to establish wheter-allocation took place and, if
this is the case, to assess its magnitude.

Different studies evaluate whether allowances hbeen over-allocated. Notably,
Buchner and Ellerman (2006) have chosen as theichmeark the level of 2005
“Business as Usual” (BaU) emissions: the hypotlaétaamount of emissions that
would have been produced in 2005 by the ETS sedttine EU ETS had not been
established. The authors explain this choice byiaggthat “all would agree that
handing out more allowances than BaU emissions dvoahstitute over-allocation”
(Buchner and Ellerman, 2006: 6). This observat®onnquestionably true; however,
as the authors themselves recognize, the chosamipark is a counterfactual value
that can never be observed and that can only lmatstl (e.g. Grubb and Ferrario
2006). The authors assume that, in the hypothedizs¢nce of the ETS, the amount of
emissions produced by the ETS sectors would hageeased at an annual rate
determined by the product of the real GDP growth ead the annual rate of change
of carbon intensity. The authors estimate the leselETS BaU emissions by
multiplying the estimated baseline of the ETSdristl emissions, as reported in the
MS NAPs®® by the annual GDP growth rate observed in eactbkt®een 2002 and

18 Official and reliable data of the ETS emissionsywablished only after the ETS’ establishment; the
amount of emissions produced by the ETS instaHatioefore the ETS was launched is unknown and
can only be estimated.
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2005; finally, they adjust this value with the €@tensity change rate that was
experienced between 2000 and 2004 in each MS (Ajppéi. The authors estimate
that the counterfactual 2005 BaU emissions prodigethe ETS installations would
have been 143 million higher than the amount of €@issions produced in 2005.
Obviously, the size of permit over-allocation, detmed by the difference between
the 2005 ETS BAU emissions and the level of alledgbermits in the same year,
differs depending on how BaU emissions are caledldbeing an estimation that can
never be observed, the counterfactual risks beiged in both upward and
downward directiond® Of course, Ellerman and Buchner are perfectly avedrthis
problem, and, after taking into account the possibiases, they adjust the
counterfactual concluding that, compared to the Ratissions scenario, ETS 2005
verified that “emissions were reduced by an amalat was probably larger than 50
million tonnes and less than 200 million tonnes”3p).

Moreover, in 2005, the number of allocated permwiés lower than the level of BaU
emissions projections (Appendix Il). Thus, accogdio the benchmark chosen by
Ellerman and Buchner, over-allocation should natehtaken place. In the following

citation, Parsons et al (2009) returns to thisdpaiguing that:

the gradual drop in the spot price for the firstgsle (...) led to many
ill-informed statements that the European systemd haeen
“overallocated” allowances and that the EU-ETS wasfailure in
reducing carbon emissions. The zero price is noéfeection of the
allocation. Instead, it reflects the seam betwe@f@72and 2008 built
into the EU-ETS’s use of discrete phases withowt banking or
borrowing allowed between the phases. The cap madaivhat it had
always been, and aggregate emissions were belogaiheue to some
combination of error in estimating baseline emiasioabatement and
the randomness of actual emissions. So, in thefdirase, the EU-ETS
succeeded in capping emissions exactly where istated out to cap

emissions, and there was no failure from the perppe of the

9 For instance, the ETS historical emissions basaigported in the MS’ NAPs might be upwardly
biased as the data collected in the NAP were prentiy voluntary submissions by the industries. The
fact that the allowances were grandfathered prapwatly to historical emissions gives industries an
incentive to resolve uncertainties in favour off@g emissions: the more emissions were produced in
the past, the higher the number of allocated psrmituld have been (Ellerman Buchner 2006)
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original system’s goalp.9)

There is no question that, after the establishnoérihe ETS, emissions have been
reduced compared with the BaU scenario, and the idat prices dropped toward
zero mainly because of the impossibility of bankaitpwances from one trading
phase to the next has been widely accepted; hoywnginformation is not sufficient

to evaluate the effectiveness of the ETS in anyaestive manner. Parsons et al
(2009) conclude thahe ETS succeeds in capping emissiang thatthere was no

failure from the perspective of the original systegoal, but they do not assess how
much the ETS is contributing to the achievemerthefKyoto Protocol target. Rather
than estimating how much of the emissions has bbated after the establishment of
the ETS, this chapter aims at understanding howhnmhbe ETS is contributing to

emissions reduction compared with the non-ETS sgctmd to what extent MS are
relying on the ETS to achieve their Kyoto emissioaduction targets in a cost-
effective way. With these goals, the following $ewmtintroduces an alternative

methodology to assess over-allocation.

4. The ETS Cap for the Second Trading Period

The European Directive 2003/87/EC divides the BT Sifferent phases: beginning in
2008, a five-year phase follows the first threerygbot phase (2005-2007). Art. 9 of
the EU ETS Directive specifies that “for each pér[a.] each MS shall develop a
national plan stating the total quantity of allowas that it intends to allocate for that
period.” Moreover, Art. 13 establishes that “allovees shall be valid for emissions
during the period [...] for which they are issuetliese articles imply that for any
new phase MS have to specify with a new NAP theuarhof the permits they intend
to allocate to each plant every year within thatcsfic ETS phase (e.g. Neuhoff,
Martinez and Stato 2006). Therefore, the emissiggigs surplus registered during
the first ETS phase (2005-2007) cannot be bankddransferred from this phase to
the next one. Thanks to this temporal subdivisiatijonal and European legislators
had the possibility to ensure permit scarcity far second phase independently of the
permit surplus registered during the first phase.

After these NAPs were submitted, the EC imposeodtal a permit cut of 245 million

per annum.
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Table 5 - 2008-2012 Proposed and Approved NationAllocation Plans

First 2008 — 2008 — EC Cutto EC Cutto
Period 2012 2012 2008- 2012 | 2008- 2012
Cap Proposed | Approved Proposed Proposed
Cap Cap NAPs NAPs
(Mt Co2) (%)
Austria 33 32.8 30.7 -2.1 -6.4
Belgium 62.1 63.3 58.5 -4.8 -7.6
Bulgaria 42.3 67.6 42.3 -25.3 -37.4
Cyprus 5.7 7.12 5.48 -1.64 -23
Czech Rep. 97.6 101.9 86.8 -15.1 -14.8
Denmark 33.5 24.5 24.5 0 0
Estonia 19 24.38 12.72 -11.66 -47.8
Finland 45.5 39.6 37.6 -2 -5.1
France 156.5 132.8 132.8 0 0
Germany 499 482 453.1 -28.9 -6.0
Greece 74.4 75.5 69.1 -6.4 -8.5
Hungary 31.3 30.7 26.9 -3.8 -12.4
Ireland 22.3 22.6 22.3 -0.3 -1.3
Italy 223.1 209 195.8 -13.2 -6.3
Latvia 4.6 7.7 3.43 -4.4 -57.1
Lithuania 12.3 16.6 8.8 -7.8 -47.0
Luxembourg 3.4 3.95 2.5 -1.25 -31.6
Malta 2.9 2.96 2.1 -0.86 -29.1
Netherlands 95.3 90.4 85.8 -4.6 -5.1
Poland 239.1 284.6 208.5 -76.1 -26.7
Portugal 38.9 35.9 34.8 -1.1 -3.1
Romania 74.8 95.7 75.9 -19.8 -20.7
Slovakia 30.5 41.3 30.9 -10.4 -25.2
Slovenia 8.8 8.3 8.3 0 0
Spain 174.4 152.7 152.3 -0.4 -0.3
Sweden 22.9 25.2 22.8 -2.4 -9.5
UK 245.3 246.2 246.2 0 0
SUM 2,298.5| 2,325.31 2,079.85 -245.46 -10.7

Source: CEC 2007c

While the 2008-2012 cap proposed by MS (2,320 amllpermits) would have
allocated almost 200 million permits more than #mount of ETS 2005 verified

emissions (2,122 million), the cap approved by Ewopean Commission (2,080

millions permits) is lower than both the first peticap and the 2005 ETS emissions.

It is interesting to observe that the EC’s stridtgervention in the second phase

NAPs had a significant influence on the trend & ®©Q future prices relative to

December 2008. As shown in the figure below, aBeptember 2006, while spot
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prices started their path toward zero, future pristarted to increase above the
threshold of 20 Euros per ton of @O

Figure 11 — Trend of CO2 Spot and Future Prices dung the First ETS Trading
Period (€/ton)
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However, this consideration is not sufficient toclude that over-allocation has not
occurred during the second phase. The Eant 2° cap data just presented will be
compared with a new benchmark that is differenimfrthe BaU emissions level
proposed by Ellerman and Buchner. In the next @ective propose an alternative

methodology built to assess the stringency of thg E'and 2° cap.
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5. A Benchmark for Evaluating the Stringency of theETS Cap

The 2008-2012 NAPs submitted to the European Cosiomishave proposed that
almost 200 million allowances more than the amafiiETS 2005 verified emissions
should be allocated during the second phase. Haweneorder to ensure that
allowances have a scarcity value, the EC has rediheeproposed cap by 245 million
allowances per annum (—10.5%) to a level thatwseltathan both the first period cap
and the 2005 ETS emissions (Table 5). To assestharhever-allocation took place,
both the ETS first and second phase caps are goibg compared to a theoretical
benchmark.

The ETS 2005 BAU emissions benchmark does not gsvany further information
about how far European MS are from their emissi@akiction target and to what
extent European MS are relying on the ETS—comp#&oedther national climate
policies—to achieve their emissions reduction targe

Therefore, the alternative theoretical benchmarlageess the ETS cap stringency
should refer to the emissions reduction target R8I sichieve by 2012.

The Kyoto target cannot be a benchmark since iliegpo the overall European GHG
emissions, whereas the ETS covers only part of th&nariterion is required to
identify which part of the target can be directhyngpared to the ETS cap.

The first-best candidate is theost-effectiveness criteripnwhich equalizes the
marginal abatement curves (MACSs) between tradingreom-trading sectors, ensuring
that emissions are reduced cost-effectively at mhi@imal marginal cost and
independently of the efficiency of the Kyoto targehose assessment goes beyond
the scope of this analysis.

In the extreme case that the non-ETS sectors didhanee any abatement possibility
(i.e., MAC tending toward infinite), then the cadtectiveness approach would call
for all the emissions reduction burden to be bdimehe ETS sectors. Vice versa, if
the ETS sectors had no abatement possibility WIAC tending toward infinite), then
it would be efficient to impose the entire emissisaduction burden on the non-ETS
sectors, dispensing the ETS from any emissionsctextuobligation.

If ETS and non-ETS sectors had the same MACs theemissions reduction burden
would be equally split between ETS and non-ETSosect

However, the ETS and non-ETS sectors’ aggregate Mia€@ are not publicly

available and the ETS cost-effective cap cannatdbermined with precision.
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A second-best option is theroportional reduction approachaccording to which
emissions of the trading and non-trading sectoasilshbe reduced proportionally to
their emissions share—down 8% compared with 19@€lse—to meet the overall EU
target. The ETS proportional cap would impose eanEA'S and non-ETS sectors an
emissions reduction burden proportional to the HBihdt and to the amount of
pollution they generate.

According to the EC, this approach is effective aadsistent with the EU target (EC,
2008). Indeed, the Commission has declared tHabitsiders it necessary for a MS
with a gap to close to use the second-period dllmtalan to achieve at least a fair
proportion of the outstanding effort, i.e. a pagflecting the share of EU ETS

installations in total greenhouse gas emission€’, @06a: 5).

5.1. Data Required and Sources of Information

The theoretical benchmark consistent with the pribqaality criterion (hereaftethe
ETS proportional Kyoto targgis calculated by multiplying the MS (EU) emissson
reduction target by the share of emissions prodbygetie ETS sectors at the national

and European level (ETS share).
ETS proportional Kyoto target = EU Kyoto target tUEETS share
While national emissions reduction targets, asneefi by the European Burden

Sharing Agreement (BSA), are publicly available {[Ea6), until 2007 the share of
ETS European and national emissions could onlysbmated.
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Table 6 - Burden Sharing Agreement and Distance frm the Kyoto Target

(Mton CO»)
Burden Kyoto 2005 Distance
Base Year Sharing Target GHG from the
Emissions | Agreement Emissions | Target
Austria 78.9 —13% 68.68 93.3 -24.62
Belgium 146.9 -75% 135.87 143.8 -7.93
Czech Rep. 196.3 — 8% 180.58 145.6 34.98
Denmark 69.3 —-21% 54.77 63.9 -9.13
Estonia 42.6 — 8% 39.23 20.7 18.53
Finland 71.1 0% 71.1 69.3 1.8
France 567.1 0% 567.09 553.4 13.69
Germany 1,230 —21% 971.6) 1,001.5 -29.83
Greece 111.1 + 25% 138.8p 139.2 -0.38
Hungary 122.2 — 6% 114.89 80.5 34.39
Ireland 55.8 +13% 63 69.9 -6.87
ltaly 519.6 —-6.5% 485.83 582.2 -96.37
Latvia 25.9 — 8% 23.82 10.9 12.92
Lithuania 50.9 — 8% 46.86 22.6 24.26
Luxemburg 12.7 — 28% 9.14 12.7 -3.56
Netherlands 214.3 — 6% 201.45 212.1 -10.65
Poland 565.3 — 6% 531.34 399 132.34
Portugal 60.0 + 27% 76.15 85.5 -9.35
Slovakia 73.2 — 8% 67.36 48.7 18.66
Slovenia 20.2 — 8% 18.6 20.3 -1.7
Spain 289.4 + 15% 332.79 440.6 -107.81
Sweden 72.5 + 4% 75.35 67 8.35
UK 767.9 —-125% 671.9 657.4 14.5
EU-15 4,266.4 — 8% 3,925.11 4,192 -266.89
EU-23 5,363.2 No common 4,946.3 4,940.1 6.22
target

Source: EEA 2006: 61, EEA 2007

Before the EU ETS establishmer@missions data were mainly aggregated at a

national and sector level; official and exact datmcerning the pre-2005 ETS

emissions share are not available. NevertheleBsreht attempts have been made to

estimate these values.

Georgopoulou et al. (2006) estimated the pre-20DS &missions share for each MS

by dividing the ETS historical emissions baseliae (eported in the NAPSs) by the

national GHG emissions (as reported by the Euroggaironment Agency - EEA).
As recognized by Georgopoulou et al. (2006), tistsmeation might be biased: ETS

historical emissions data have been collected | WAPs from self-reported

submissions on behalf of ETS installations, whiadd han incentive to postpone
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emissions abatement and to signal higher emissionsrder to receive more
grandfathered allowancé$.

Finally, in 2007, both the 2005 ETS and the ove@HG (trading and non-trading
sectors) emissions data were published. For thetiime the exact share of European
and national emissions produced by the ETS sedtorthe same year can be
calculated from official and publicly available daindeed, according to Art. 14 of
Directive 2003/87/EC (EC, 2003), every year (t) k&e the duty to monitor and to
report the amount of emissions produced in theipwsvyear (t-1) by each ETS
installation. The collected data are aggregatedh atational level and officially
published by the EC. Moreover, according to Coubakision 280/2004/EC (EC,
2004), each year (t) the EEA has to report the atobi national GHG emissions
produced by each MS in the year before last (fF@¢ EEA inventory reports (EEA,
2004, 2007) cover all the trading and non-tradiegtas, as well as the GHG
emissions.

On June 2007, the EEA published the “Annual Eurog@ammunity GHG inventory
1990-2005 and inventory report 2007” reporting tiverall 2005 GHG emissions
data for each EU MS. Therefore, two years afterBh& establishment we can refer
to reliable, official and publicly available datagarding the ETS emissions and
national GHG emissions produced in the same yearthe first time it has become
possible to calculate the precise ETS share andhaginal change year by year.
However, albeit precise, the 2005 ETS share catakat into account the potential

emissions reduction that occurred after the estatsient of the ETS.

20 30 far their analysis has been considered onkeofrost reliable assessments of the ETS emissions
share calculated before the EU ETS establishmdsn; l[deuhoff et al (2006), from the Cambridge
Electricity Policy Research Group, has referredhie ratio to assess the ETS emissions projections
2008 — 2012.
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Table 7 - The ETS Share (Mt CQ eq.f*

1) (2) (3) (5) (6)
2002 2002 Pre-005 4) 2005 2005
ETS GHG ETS | 2005 ETS GHG ETS
emissiong emissions share | emissions | emissions| share
Austria 30.2 86.4 35% 334 93.3 3690
Belgium 63 145.3 47.5% 55.4 143.8 39%
Cz Rep 89 142.9 60.39 825 145.6 57%
Denmark 30.9 69 44..8% 26.5 63.9 41%
Estonia 12 19.5 61.5% 12.6 20.7 61%
Finland 40.9 77.2 53% 33.1 69.3 48P0
France 132.4 554.1 23.5% 131.3 553.4 24%
Germany 501 1,015.2 49.3% 474 1,001)5 47%
Greece 71 133.6 52.8% 71.3 139.2 51%
Hungary 29.4 80.8 36.4% 26 80.5 32%
Ireland 20.6 69.4 29.7% 22.4 69.9 32%
Italy 228.1 555 41.4% 225.3 582.2 39%
Latvia 3.7 10.6 37.6% 2.9 10.9 27%
Lithuania 8.5 19.6 35.7% 6.6 22.6 29%
Lux 2.6 10.8 24.2% 2.6 12.7 20%
NL 81.7 213.5 38.2% 80.4 212.1 38%
Poland 219.8 370.2 57.1% 205.4 399 51%
Portugal 36.6 86.1 42.59 36.4 85.5 43%
Slovakia 26.7 50.9 52.4% 25.2 48.7 52%
Slovenia 20.6 69.5 48.99 87 20.3 43%
Spain 1745 398.6 43.8% 182.9 440.6 42%
Sweden 9.8 20.1 29.1% 19.3 67 29%
UK 276.7 643.7 42.5% 242.5 657.4 37%
EU 15 1,663.8 4,078 41% 1,636.8 4,197 38%
EU- 23 2,073.5 4,842 43% 2,006.7 4,940,1 41%

Sources: NAPs 2008-2012, EEA 2004a, Georgadopet al. 2006, EC 2006, EEA 2007

Given the potential problems of both pre-2005 aRd2ETS shares (Table 7),

referring to only one of them might lead to an iegse assessment of over-

allocation. Instead of choosing between the pres28l the 2005 ETS share, both of

them are considered, resulting in two benchmarks:

1. Benchmark 1: ThePre-2005 ETS Proportional Kyoto Targedetermined by
multiplying the MS Kyoto target by the pre-2005 ESl&are (Appendix IlI).

! The pre-2005 ETS share (Georgedopoulou et alpierohined by the ratio “2002 ETS emissions/
2002 total GHG (ETS+non-ETS) emissions, while ti@®3 ETS share determined in this article is

calculated by the ratio: “2005 ETS verified emissit2005 total GHG (ETS+non-ETS) emissions”
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2. Benchmark 2: Th@005 ETS Proportional Kyoto Targistderived by multiplying
for any MS its Kyoto target by the 2005 ETS shayependix 1).

These two benchmarks limit the ETS proportionajéarange.

Assessing over-allocation in relation to a rangdemathan to a single benchmark
generates more robust conclusions. Moreover, threalistic assumption of ETS
constant emissions share (e.g. Betz et al. 2006rggdopoulou et al. 2006; Schleich
et al. 2007) can be relaxed.

6. Assessing the ETS Cap Stringency

6.1 EU-15

To comply with the Kyoto Protocol, the old EU-15 Mi&@ve to emit 3,925 Mt CO
eqg. by 2012. Given that the EU-15 ETS sectors ethitespectively 41% (pre-2005
ETS share) and 39% (2005 ETS share) of the oetall5 GHG emissions, the EU-
15 ETS proportional caps limiting tHeETS Kyoto proportional target rangequal
respectively 1,609 and 1,491 Mt. The stringencyhef EU-15 ETS caps can then be
derived.

2005-2007 First Capduring the first phase the EU-15 MS allocated 9, Adllion
permits, corresponding to 44% of the EU-15 targbhis cap exceeds both

benchmarks limiting theeU-15 ETS Kyoto proportional rangdt is possible to
conclude unambiguously that over-allocation toolacpl the EU-15 MS have
assigned to the ETS sectors an amount of allowamwmes proportional than their
ETS share.

2008-2012 Proposed Capith the new 2008-2012 NAPs, the EU-15 MS propdsed

allocate 1,636 million permits, almost 42% of tHd-E5 target. This cap also exceeds

both benchmarks limiting the EU-15 ETS proportiorahge. Also for the second
phase, the EU-15 MS intended to over-allocate germi
2008-2012 Approved Caphe 2008-2012 EU-15 ETS cap approved by the ERB8L,

million permits or 40% of the EU-15 Kyoto targes)in between the two benchmarks

limiting the EU-15 ETS proportional range. When q@ared to the pre-2005 ETS
proportional Kyoto target, over-allocation wouldtrime detected. On the contrary,

when compared to the stricter benchmark—the 2005 Rioportional target—the
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2008-2012 approved cap would constitute over-afiooaIn this case, no univocal

conclusion about the EU-15 second phase cap cderbesd.

6.2 EU-23

Based on the pre-2005 and 2005 ETS emissions theteEU-23 ETS sectors have
emitted respectively 43% and 41% of the overall BBJGHG emission& The EU-
23 ETS proportional Kyoto target range can be dated.

2005-2007 First Capuring the 2005-2007 first ETS phase, the EU-23 d&cated
2,172 million permits, almost 44% of the virtual 23 Kyoto target® Being higher
than both the pre-2005 and 2005 EU-23 ETS shales, cap constitutes over-
allocation.

2008-2012 Proposed Caitre amount of permits the EU-23 MS proposed tocatie

to the ETS sectors (2,151) exceeds HI&S proportional target rangdndeed, the
proposed 2008-2012 cap equals 43.5% of the EU-BBIaVi Kyoto target. This
percentage exceeds both the pre-2005 and 2005 EHEF33shares. Without the EC
intervention, the EU-23 MS would have over-allodapeermits also in the second
ETS phase.

2008-2012 Approved Camn average permits have not been over-allocatechgl
the second phase. Indeed, the final 2008-2012 gpmeed by the EC (1,955 million
permits, or 39.5% of the EU-23 Kyoto target) is &wthan both the benchmarks

limiting the EU-23 proportional Kyoto range.

6.3 Member States

This section analyses which MS over-allocated psrmuring the first and second
phases. Two different values are presented: tls¢ dine compares the amount of
permits allocated by any MS during the first phg&@05-2007) to the relative ETS
proportional target range (figure 12). The secoatlie& compares the proposed and
approved second phase ETS cap to the same rangempbfy this comparison, the
pre-2005 ETS proportional Kyoto targets have beammalized; then the 2005 ETS
proportional Kyoto target and the amount of ETSnpty allocated during the two
phases have been recalculated accordingly (Appéhyix

22 Cyprus and Malta do not have a target; thereftyy are not taken into account, while Romania and
Bulgaria are excluded from this analysis since flo@ned the ETS after its beginning.

% The EU 23 MS do not have a common target. Thisiairtarget is derived by aggregating national
targets.
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For the first ETS phase (2005-2007), MS can besifled into three categories:

1. MS whose cap exceeds the ETS Kyoto proportionaean

2. MS whose cap is within the range;

3. MS whose cap is below the range.
The first category includes all the former EU-15 E&ept the UK and Belgium. All
these MS assigned a number of permits that is qamgortional than both the pre-
2005 and 2005 ETS shares. These MS over-allocagdits to their ETS national
sectors. The same conclusion holds for the secateyory (Belgium and Slovenia)
when the MS’ ETS cap is compared to the respectinge’s upper benchmark, while
the opposite would be true when compared to thgerariower limit. In this case, no
univocal conclusion is derived.
Finally, the MS belonging to the third categorya#dted an amount of permits that is
more proportional than both their pre-2005 and 280% emissions share. In this
case, over-allocation did not take place. Not ssimyly, except for the United

Kingdom, this category includes all the new MS.
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Figure 13 - ETS Proportional Target Range and the ES 2008-2012 Cap

(Normalized Values)
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Figure 13 shows that before the EC interventiontrabthe EU MS proposed to over-

allocate allowances also during the ETS secondephdS can be classified into five

categories:

1.

MS whose both proposed and approved caps exceed rilative ETS
proportional range (Austria, Ireland, Luxemburge tNetherlands, Portugal,
Spain and Sweden). Over-allocation occurred defipit&C intervention;

MS that proposed to over-allocate permits, but Winad to reduce their cap to a
point included in the range (Finland, Germany, Geeand Italy). In this case,
after the EC intervention, over-allocation did rteke place. Thus, the cut
imposed by the EC differs among MS;

MS (Belgium, Denmark and Slovenia) whose both psegoand approved caps
are included in their respective ETS proportiongbté ranges;

MS that proposed to allocate an amount of perroigef than their respective
range (France and the UK). France and the UK’s gsep caps have been

approved by the EC without any imposition of a cut;
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5. MS whose proposed caps have been reduced belomwrdispective ETS range
(Czech Republic, Estonia, Hungary, Latvia, Lith@anPoland and Slovakia).
Apart from Slovakia, these proposed caps eitheewatready included or below
their respective ranges. All these MS challenged BER’s imposition of a cut

before the European Court of Justice.

7. Consequences of Permit Over-allocation

The ETS cap indicates, directly, the maximum amafir@HGs the ETS sectors can
totally emit and, indirectly, to what extent MSyr@n the ETS flexible mechanism to
reach the Kyoto target. Indeed, when MS determntheir National Allocation Plan
the total amount of permits to be assigned amoeadeirS participants, they implicitly
define to what extent the ETS sectors will contighwvith respect to the other non-
ETS sectors, to the abatement of pollution in ordecomply with their national
emissions’ reduction target established in the Ky®@itotocol.

By construction, over-allocation implies that th&'SE sectors have to bear an
emissions reduction burden less proportional thlam percentage of produced
emissions. Therefore, where over-allocation has lmkected MS will reach their
emissions reduction target only if another agent-ipanon-ETS sectors—reduces
the emissions that the ETS sectors are not legadjyired to abate. In this case, the
main side effect of permit over-allocation is aftsbf the reduction burden from ETS
to non-ETS sectors.

Non-ETS sectors have to bear an additional costichwhaccording to the
proportionality criterion—should be borne by theE3ectors. This constitutes a form
of cross-subsidization that is not cost-effectidecording to different studies, the
ETS sectors have on average lower MACs than non-&dc$ors (e.g. Criqui and
Kitous 2003; Bohringer et al., 2005; Peterson, 20Qdoreover, the EC has
established that 60% of the effort concerning tbh202European emissions reduction
target (20% less emissions than the 1990 level} meischieved in the ETS sectors
reflecting “the larger cost-effective potential particular in the electricity sector
compared to non-ETS sectord.”

According to the cost-effectiveness approach, th& Bectors should bear a higher
emissions reduction burden than non-ETS sectodshatvice-versa.

24EC 2008
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So far it has been assumed that the emissionsTtBes&ctors are not required to abate
will be reduced by the non-ETS sectors; howevas, #lso possible that a third agent
different from ETS and non-ETS sectors will beas thurden. This third agent is
most likely the national governments. Governmeats reduce emissions through the
direct acquisition of international credits deriginfrom Clean Development
Mechanism projects. Schleich et al. estimated énkibginning of 2007 that 11 of the
EU-15 MS’ national governments intended to purchdisectly a number of credits
deriving from international projects (Clean Devetggmt and Joint Implementation
Kyoto flexible Mechanisms) equal to 109 MTon £&hnually?® “which represents a
share of 7.3% of the Assigned Amount of these EWMIS' (Schleich et al. 2007,
p.4). As Neuhoff et al. (2006) indicate, permit padocation to ETS sectors implies
that these sectors will have a lower need to rézunternational credits, which will
be acquired in order to comply with national enussi reduction targets; thus,
Finance Ministers and tax-payers would end up pmayfor these directly,
transforming the international Kyoto flexible mealsn into a largely public-funded
market. Also in this alternative case, permit ogkocation implies a form of indirect
subsidy to the ETS sectors, which is not cost-éffecsince the government would
have to abate on behalf of the non-ETS sectorsratelad of the ETS sectors in order
to comply with the Kyoto target.

In the final case where nobody abates in placdq®BTS sectors, MS would fail to
comply with their emissions reduction target; {pissible scenario is not evaluated as
“efficient or inefficient”. Indeed, this thesis csiders the emissions reduction targets
as a given without questioning the efficiency o€ ttargets themselves. It does,
however, do this as it focuses on the tradable p&roost-effectiveness to reach such
given targets. Yet, should the EU fail to achiehe Kyoto target, its political
credibility would be seriously affected. Moreovéne ETS cap stringency analysis
has highlighted that the size of over-allocatioffieds among MS because of both the
lack of harmonized allocative criteria and the Efb#momogeneous evaluation of the
submitted NAPs. As a consequence, despite beingaal to the same European
regulation, national firms and sectors competinghia same European market face

different reduction efforts and costs. The lack aoflevel playing field for ETS

25 Intended governmental use of Kyoto Mechanisms (i€®e/a): Austria 9, Belgium 7, Denmark 4.2, Finland
2.4, Ireland 3.6, Italy 19, Luxembourg 4.7, thelidetands 20, Portugal 5.8, Spain 31.8 and Sweden 1.
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operators distorts competition in the European etankder Articles 81 and 82 of the
EC Treaty. Moreover, the implications of State undg. 87 become relevant (e.g.
Johnston 2006; Weishaar 2007).

8. Conclusions

This chapter has investigated to what extent theaktl different MS are effectively
relying on the ETS to comply with the Kyoto Protbcommitment. The ETS cap
stringency has been assessed by comparing thentotdder of allocated permits to a
theoretical ETS cap that would impose on the ET&osg an emissions reduction
burden proportional to the percentage of Europeaissons they generate. This
analysis clearly demonstrates that most MS haveanterest in supporting their
national industry through permit over-allocationedpite being economical at a
national level, this opportunistic behaviour is eéfective. Firstly, to the detriment of
the environmental effectiveness of the system, M&hassigned more permits than
would be allowed to ensure scarcity on the markktreover, by imposing on the
ETS sectors an emissions reduction burden lessopropal than their emissions
share, permit over-allocation determines the temnsf the emissions reduction effort
from trading to non-trading sectors, which is nostceffective. In fact, the ETS
sectors, having on average lower MACs than non-Ed&ors, should bear a higher
emissions reduction burden.

Most importantly, this analysis shows that the f@ver-allocation differs among
MS. As a consequence, despite being subjectedetcsdme European regulation,
national firms and sectors competing in the sammiaan market face different
reduction efforts and costs. This lack of a leviglymg field distorts competition,
creating undesirable economic consequences at xpenge of an effective EU
common market integration. The approach choserssesathe ETS cap stringency
highlights that the ETS, despite being the most artgmt EU environmental
mechanism, is not sufficient to ensure complianah the Kyoto target. Rather, it
must be coordinated with the national policies @iratinducing emissions reduction
in the non-ETS sectors. Indeed, compliance with Emaissions reduction target
established in the Kyoto Protocol requires that ldhwer the emissions reduction
burden imposed on the ETS sectors is, (the highe=TS cap is) the stricter non-

ETS environmental policies must be, and vice-versa.
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Thus, permit over-allocation not only means thaSESectors will have to abate an
amount of emissions that is not cost-effective.,(idérect consequence), but it also
implies that stricter national non-ETS policies ché® be promoted in order to comply
with the Kyoto target (i.e., indirect consequence).

In conclusion, this analysis highlights that enwossi trading is not an effective
economic mechanisiper se Its effectiveness depends on the scarcity of perimit
the market, which can be ensured by harmonizedatlie criteria among MS and by
a European policy that is homogeneous among MS camdistent with national

emissions reduction targets and ETS shares.
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Appendix I: Calculation of the Theoretical CO, Coal-to-gas Switch Price

The theoretical C®coal-to-gas switch price has been calculated usieglay ahead
price of National Balancing Point (NBP) gas tradethe British exchange market in
pence per therm and the prices of tilerbnth contract API#2 coal traded in dollars
per ton. The cost of producing electricity by bugieither gas or coal has been
calculated assuming that coal plants have a 38%mtieefficiency while the
Combined Cycle Gas Turbine plants have a 53% tHezffiaiency. In addition to the
fuel marginal costs, the cost of producing elettirics increased by the price of the
CO, which has to be weighted with the coal and gassfeenissions factors for
different power generation technologies, assumhiraj burning coal produces 950
Kilograms of CQ per MWh of electricity generated, while burningsgaoduces 450
Kilograms of CQ per MWh of electricity generated.

Coal Plant:
Electricity price (€/Mwh) = coal price ($/ton)/38% CO, price (€/tonCO2)* 0.95
(ton CQ/MWh)

Combined Cycle Turbine Gas Plant:
Electricity price (€/Mwh) = gas price (p/therm)/53%CO; price (€/tonCQ)* 0.95
(ton CQ/MWh)

If we know the gas price and the coal price, weawbtwo equations with one
unknown (price of Cg). Thus, by equating the electricity prices we obtthe
theoretical price of Cg which would make generating power by burning gas
burning coal an equally preferable process. Howeamerder to develop this equation
it is necessary to convert all the data with theesanit of measurement:

— The price of coal has first to be converted froomTo Kg (from $/ton to
$/kg); then by adopting the coal heat of combust{id®00 Kcal/kg), it is
possible to pass from $/kg to $/Kcal and then @cél. Finally, we know that
1 Gcal corresponds to 1.16 Mwh, and by convertioitads into Euros, we can
express the price of coal as Euros per megawatt hou

— The price of gas has first to be converted fronrith€o/Therm) to British
Thermal Units (p/BTU). Then we know that 1 milli@TU equals 0.29 MWh

(p/MWh). Finally, pence are first converted in pdanand then, according to
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the appropriate exchange rate, they can be comvertéuros. In addition, the

price of gas can be expressed in Euros per Megéwatt

The theoretical C@price has been calculated on the basis of gaaocdaCQ daily
prices from mid July 2005 to mid July 2008. Dudhe extension of the database, we
limit ourselves to reporting some data just tositate how the prices have been
converted in Euros per megawatt hour and how therétical switch C@price has
been calculated.

Table 8 —Conversion of Coal Prices from $/ton to €/ MWh

COAL 1st Month Contract

Exchange

$/Kg $/Kcal $/Gcal $/MWh €/Mwh dollar/euro

24 Apr 06/ 63.00 0.06 0.000009 8.51 7.34] 6.12 1.2
25 Apr 06| 62.65| 0.06 0.000008 8.47 7.30, 6.08 1.2
26 Apr 06/ 62.60[ 0.06 0.000008§ 8.46 7.29] 6.08 1.2
27 Apr 06/ 62.45/ 0.06 0.000008 8.44 7.28) 6.06 1.2
28 Apr 06| 62.40 0.06 0.000008§ 8.43 7.27| 6.06 1.2
01 May 0g 62.40; 0.06 0.000008 8.43 7.27) 5.59 1.3
02 May 06 62.40; 0.06 0.000008 8.43 7.27) 5.59 1.3
03 May 06 60.50; 0.06 0.000008§ 8.18 7.05] 5.42 1.3
04 May 06 60.25] 0.06 0.000008 8.14 7.02] 5.40 1.3

Source: own elaboration on Fortis Bank data

Table 9 —Conversion of NBP Prices from p/therm to €/ MWh
NBP GAS Day Ahead

p/Mil. Exchange

pp/therm BTU p/MWh pounds/Mwh €/ Mwh pounds/eurc

24 Apr 06 41.4 414.00 1,427.59 14.28 20.54 0.7
25 Apr 06 39.5 395.00| 1,362.07 13.62] 20.20 0.7
26 Apr 06 39 390.00| 1,344.83 13.45] 18.23 0.7
27 Apr 06 38 380.00 1,310.34 13.10, 19.09 0.7
28 Apr 06 39.15 391.50| 1,350.00 13.50, 17.86 0.7
01 May 06 39.15 391.50 1,350.00 13.50, 19.91 0.7
02 May 06 38.1 381.001,313.79 13.14] 19.58 0.7
03 May 06 35.65 356.50 1,229.31 12.29| 20.00 0.7
04 May 06 33.45 334.50 1,153.45 11.53 17.49 0.7

Source: own elaboration on Fortis Bank data
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Table 10 — Calculation of the CO2 Theoretical Coale-gas Switch Price

COy, Coal- (6{0)
Coal Coal Gas to-gas CO Future

Coal Gas 38%  Gas 53% Emission Emissions Switch Price  Spot Price
€Mwh €/Mwh €/Mwh  €/Mwh Factor Factor Prices Dec 08
24 Apr06| 6.11] 20.39 16.09 38.47 0.95 0.45 28.56 29.43| 30.95
25 Apr06| 6.08] 19.46 16.00 36.71 0.95 0.45 26.75 27.95 29.55
26 Apr06| 6.07] 19.21 15.99 36.24 0.95 0.45 26.27 24.3| 22.15
27 Apr06| 6.06| 18.72 15.95 35.31 0.95 0.45 25.31 15.7| 21.45
28 Apr 06| 6.05| 19.29 15.94 36.38 0.95 0.45 26.46 13.19] 18.8
01 May 06 5.59| 19.29 14.71 36.38 0.95 0.45 27.39 13.35] 185
02 May 06/ 5.59| 18.77 14.71 35.41 0.95 0.45 26.35 10.9] 18.25
03 May 06| 5.42| 17.56 14.26 33.13 0.95 0.45 24.28 12 20
04 May 06 5.39| 16.48 14.20 31.09 0.95 0.45 22.16 14.6| 22.15

Sources: own elaboration on Fortis bank data
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Appendix Il: Relevant Data to Assess the ETS PernstOver-Allocation (Mt Co2)

Observed Igtaerr?s?itr;/ . Difference
Base Annual Assumed Co2 Verified Permit Difference Permit
- GDP Counterfactual ) 2005 — )
MS Period Growth Annual | 2005 BAU o Allocation BAU Allocation
ET.S Rate Rate of orease Emissions Emissions 2005 Emissions "
Emissions | 5005 Change Agnual 2005 BAU
2005 2000- ate Emissions
2004
Austria 30.2 00.19 0.022 0.04 34 334 32.4 -0.6 6 -1,
Belgium 63 0.016 -0.009 00071 64.4 55.4 58.8 -9 -6.
Cz Repub. 89 0.048 -0.034 0.014 92.9 82.5 96(9 4-10. 4
Denmark 30.9 0.02 -0.005 0.014 32.2 26.5 373 -5(7 5.1
Estonia 12.4 0.088 -0.044  0.043 14.1 12.6 167 -115 2.6
Finland 36.2 0.028 0.018 0.046 41.5 33.1 447 -84 3.2
France 141.1 0.015 -0.008 0.006 143.8 131.3 150.4 12.5- 6.6
Germany 501 0.006 -0.006  0.001 501.8 474 495 -27.8 -6.8
Greece 70.1 0.046 -0.033  0.012 72.7 713 7111 -14 -1.6
Hungary 32 0.044 -0.037 0.00y 32.7 26 30.2 -6.[7 5-2
Ireland 20.9 0.049 -0.047  0.008 21.1 22.4 19.p 1.8 -1.9
Italy 224 0.004 0.005 0.009 229.9 225.8 215|8 46 -14.1
Latvia 3.7 0.095 -0.06 0.034 4.1 2.9 4.1 -1.2 0
Lithuania 9 0.09 -0.092 -0.002 8.9 6.6 13.5 -2.3 6 4.
Luxemb. 2.9 0.036 0.03 0.065 3.5 2.6 3.2 -0.9 -0.
Netherlands 89.5 0.013 0.006 0.018 94.5 80/4 86.5 14.1- -8
Poland 219.8 0.043 -0.029 0.015 229.6 205.4 235%.6 24.2- 6
Portugal 36.6 0.001 0 0.002 36.8 36.4 36.9 -0.4 0.
Slovakia 26.5 0.055 -0.024 0.03 29 25.2 30.b -3.8 51
Slovenia 9 0.037 -0.024 0.018 9.4 8.7 9.1 -0.¥ -0
Spain 164.1 0.033 0.001 0.033 181.2 1829 172.1 1|7 -9.1
Sweden 20.2 0.028 -0.0183 0.014 21.1 193 22|13 -18 1.2
UK 245.9 0.027 -0.02 0.007 250.8 242.5 206 -8.8 844
EU23 2,078 - - 0.011 2,150.1 2,006{6 2,087.8 -143.5-62.3

Source: Ellerman Buchner 2006

135



Appendix Ill: ETS Proportional Kyoto Targets and Range

Kyoto Target | Pre-2005| 2005 ETS ETS ETS ETS 2005-| 2008 — ETS NORMALIZED VALUES

(Mt CO2) ETS Share . Proport- Pfopor- 2007 Cap 2012 2008- Pre2005 T 2005 5005 12008 .| 2008-2012

Share ional Kyoto tional Propos- 2012 ETS ETs | 2007 C 2012 | P d

Target (1) Kyoto ed Cap | Appr- P b ap| A r%pose

Target (2) oved ropor- ropor- ppr- ap
Cap tional tional oved
Target Target Cap

Austria 68.68 0.35 0.36 24.038 24.7248 33 32.8 30.7 100 103 137 127 136.5

Belgium 135.8 0.475 0.39 64.53 52.98 62.1 63.3 585 100 82.1 96.2 90.6 98.1

Cz. Rep. 180.6 0.603 0.57 108.9 102.93 97.4 1019 6.8 8 100 94.5 89.6 79.7 93.6

Denmark 54.77 0.448 0.41 24.53 22.45 33.9 246 245 100 915 136.5 99.8 99.8
Estonia 39.23 0.615 0.61 24.1264% 23.98 19 24838 7212 100 99.2 78.8 52.7 101.1
Finland 711 0.53 0.48 37.683 34.128 45.5 39.6 371.6 100 90.6 120.7 99.8 105.1
France 567.0 0.235 0.24 133.26 136.10 1565 132.8 32.81 100 102 117.4 99.7 99.7
Germany 971.6 0.493 0.47 479.03 456.4 499 48p 4538.1 100 95.3 104.2 94.6 100.6
Greece 138.8 0.528 0.51 73.29 70.79 74.4 755 69.1 100 96.6 101.5 94.3 103.0

Hungary 114.8 0.364 0.32 41.81 36.74 313 30.F 24.9 100 87.9 74.8 64.3 73.4
Ireland 63.03 0.297 0.32 18.71991 20.14 22.3 226 232 100 108 119.1 119 120.7
Italy 485.8 0.414 0.39 201.13 189.47B 223.1 204 .89% 100 94.2 110.9 97.3 103.9

Latvia 23.82 0.376 0.27 8.95632 6.43141 4.6 7.7 3.43 100 71.8 51.4 38.3 86.0
Lithuania 46.86 0.357 0.29 16.72 13.5894 12.3 166 8.8 100 81.2 73.5 52.6 99.2
Lux. 9.14 0.242 0.2 2.21188 1.828 3.4 3.95 2.5 109 82.6 153.7 113 178.6
NL 201.4 0.382 0.38 76.9539 76.55] 95.3 904 858 001 99.5 123.8 111 117.5
Poland 531.3 0.571 0.51 303.395[ 270.983 239 6284. 208.5 100 89.3 78.8 68.1 93.8
Portugal 76.15 0.425 0.43 32.3637p 32.7445 38.9 935 348 100 101 120.2 107 110.9
Slovakia 67.36 0.524 0.52 35.29 35.02712 30.9 418 093 100 99.2 86.4 87.5 117.0

Slovenia 18.6 0.489 0.43 9.0954 7.998 8.8 8.3 83 001 87.9 96.8 91.3 91.3
Spain 332.8 0.438 0.42 145.7 139.771 174.4 154.7 2.315 100 95.9 119.6 104 104.8
Sweden 75.35 0.291 0.29 21.9 21.8515 22.4 25]2 29.8 100 99.7 104.4 104 114.9

UK 671.9 0.425 0.37 285.5 248.60B 245.3 2462 246.2 100 87.1 85.9 86.2 86.2
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Chapter 6. Analysis of the Allocation Rules: Do Pdlters Pay under
Grandfathering?%®

1. Introduction

To create political acceptability, grandfatheriregtbeen used as the primary method
to allocate the allowances. This means that paButave received most emission
rights free of charge primarily based on their dnistal emissions. As a result, they
have not had to buy rights in an auction. As staieft. 10 of Directive 2003/87/EC,
every EU MS was required to allocate at least 95cpet of the allowances free of
charge for the three-year period 2005-2007 andast|90 per cent of the allowances
free of charge for the five-year period 2008-2012.

However, after the ETS was launched, differentisaitiave shown empirically that
in different regions the power sector has incorpatapart of the value of free
allocated emissions allowances into the price ettelity. For instance, Sjim et al.
estimate a rate of CQprice pass through into wholesale electricity @riwhich has
varied between 60 and 100 percent in Germany atiteitNetherland$’ Honkatukia

et al, found empirically with econometric analysisat in 2005, on average, 75 to 95
percent of the variation of the price of emissiaiewances had been transferred to
the Finnish Nord Pool day-ahead prices.

The possibility that producers generate the saedailindfall profits by passing
through the market value of the allowances thay tieve received for free into the
final product price raises the general argument tgeandfathering of allowances
creates a government subsidy of polluters.” Undiés perspective, the fact that
consumers pay for what producers receive for fsggerceived to be neither fair nor
efficient.

A popular perception in the economic and legataiigre is that assigning allowances
for free (i.e., grandfathering) is inconsistenthwihe polluter-pays principle. “Free
allocation violates the polluter-pays principle [,..&ccording to Sorrell and Sijm
(2003: 427). Also Nash (2000: 13), based on a tmgmoanalysis of the issue,

% Part of this chapter has been originally publisheda research article written jointly with Edwin
Woerdman and Alessandra Arcuri and appearing inRbeiew of Law and EconomicBor major
details see: E. Woerdman, A. Arcuri and S. CIo @Q0Emissions Trading and the Polluter-Pays
Principle: Do Polluters Pay under GrandfatheringR&view of Law and EconomjeH?2).

“Using numerical models we find that, at a £@rice of 20 €/t, ET-induced increases in power
prices range between 3 and 18 €/MWh, dependinghencarbon intensity of the price-setting
installation” (Sjim et al. 2006: 67).
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concludes that “grandfathering [...] runs contraryte polluter pays principle’s core
[...].” This suggests that the EU ETS is inconsistefth an important principle of
environmental law.

However, at the same time we see that grandfatipesirallowed in legal practice,
without the polluter-pays principle impeding theeagtion of these trading programs.
After discussing the ETS’ effectiveness by assgs#ie ETS cap stringency at a
macro-level, this chapter focuses on the allocatida adopted during the first and
the second ETS trading periods. The main purpostisfchapter, which is partly
based on the work of Woerdman et al. (2008), sstess whether grandfathering can
be considered—in theory and in practice—an efficiend fair allocation rule by
clarifying the conditions under which this alloati rule is consistent with the
polluter-pays principle. The basic question is:pddluters pay under grandfathering,
or not?

This question is an interesting object of study researchers of environmental law
and economics because the polluter-pays prindqylenandating cost internalization
in most of its versions, is an eminently economiagple (e.g. Faure and Grimeaud,
2003). This observation makes the economic analgsectly relevant for legal
scholars. Aware of the complexities inherent in ierpretation of principles, we
also discuss other ways to define the polluter-ppsiaciple. In particular, by
distinguishing an economic interpretation from ajuity interpretation, we aim to
shed light on a sometimes confusing debate, whitdndreats issues of efficiency
and distributive justice together. Part of the Lamd Economics scholarship has
analyzed the efficiency of different legal rulesthvaiut disregarding other goals of
law, such as equity (e.g., Calabresi, 1970). Bylmomg a micro-economic analysis
of law with an analysis of the nature of legal piptes, we have followed this
interdisciplinary tradition.

In the light of the different interpretations ofetlpolluter-pays principle, this chapter
develops a comparative analysis of grandfathenmhaaictioning in order to assess to
what extent the different allocation criteria cae bonsidered efficient and fair.
Finally, this chapter analyses whether the thewaktifindings concerning the
efficiency and fairness of grandfathering can s@lconsidered valid within the ETS.
By highlighting the inefficiencies that emergedla¢ time of applying this allocation

rule in the ETS, the chapter concludes determimargpus conditions that have to be

138



satisfied to ensure the consistency of grandfatigesiith the efficiency interpretation
of the polluter-pays principle.

The chapter is structured as follows. In the secsextion, the economic origin and
legal nature of the polluter-pays principle areaté®d. Moreover, a taxonomy of
possible interpretations of this principle, rangifrpm efficiency to equity, is
presented. The third section analyses whether tatheding is compatible with an
efficiency interpretation of the polluter-pays mmiple by focusing on the concepts of
opportunity costs and lump-sum subsidies. The foseiction offers a comparison of
grandfathering and auctioning. Both allocation sukre analysed to assess their
consistency with the extended equity interpretatibthe polluter-pays principle.

The fifth section analyses the inefficiencies eradrgat the time of applying
grandfathering within the ETS. The problem of baselear updating, the case of
closures, the degree of harmonization and the cheger-allocation are analysed in
order to define under which conditions grandfatigrtan be considered an efficient

allocation rule. In the final section, conclusia@re drawn.

2. The Origin and Nature of the Polluter-Pays Pringle

Principles are characterized by relatively vaguenfdations and do not work as legal
rules: different outcomes might result from the laggpion of a principle since it does
not dictate any specific decision. Principles stéereason that argues in one
direction, but does not necessitate a particulanisga” (Dworkin, 1977: 26). A
similar characterization of principles (as opposedules) has been elaborated by
Hart (1994: 260) who describes principles as b&immgad, general or unspecific” and
stresses that the term “principles” refers to ttieimment of general goals or values
for the good of society. In spite of their vaguengsrinciples are important legal
guidelines helping to circumscribe the discretidndecision-makers and/or judges
when they have to shape, apply or interpret the ®ascretion, like the hole in a
doughnut, does not exist except as an area lefh dpea surrounding belt of
restriction” (Dworkin, 1977: 31). As such, prinagl can be seen as a belt of
restriction. Therefore, it is first necessary taerstand what the general goals of the
polluter-pays principle are and how the principnstrains the discretion of the
decision-maker or judge. To answer these questibnan be useful to recall some of

the most significant formulations of the pollutexys principle.
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The polluter-pays principle first appeared in 197W2the Recommendation of the
OECD Council on Guiding Principles concerning Intational Economic Aspects of
Environmental Policieqreprinted in OECD, 1975: 11-14). This principlaskzally
explains that polluters should bear the cost ofugioh; thus, they should pay for
pollution prevention and control measures as welfaa the environmental damage
they cause. Moreover, this has been interpretel i additional principle that the
government should not subsidize pollution. Althougk OECD document itself is
not a binding international law since it was nevatified by a government, the
polluter-pays principle can now be found in an @asing number of international
treaties and instruments. Most importantly, Pritecip6 of the 199Rio Declaration
on Environment and Developmenthich “constitutes at present the most significant
universally endorsed statement of general rightsaotigations of states affecting the
environment” (Birnie and Boyle, 2002: 82), readsfaows: “National authorities
should endeavour to promote the internalizatioarofironmental costs and the use of
economic instruments, taking into account the agguathat the polluter should, in
principle, bear the costs of pollution, with duegaed to the public interest and
without distorting international trade and inveshiée

Many international law treaties, including the 19@@nvention on the Protection and
the Use of Transboundary Watercourses and Inteonati Lakes the 1992Helsinki
Convention on the Protection of the Marine Enviremtnof the Baltic Sea Areand
the 1996 Protocol to theondon Dumping Conventiprendorse this principle in
various ways. The polluter-pays principle has beefuded in many national legal
systems. Although US domestic law has never catlitie polluter-pays principle, it
has influenced US environmental law, such as Goeenprehensive Environmental
Response, Compensation and Liability 8£1980 (CERCLA), which seeks to fulfil
the polluter-pays principle by imposing liabilitgrfcleanup costs on those parties that
are responsible for the pollution.

In the European legal context, the polluter-payaagiple has been formally adopted
in Art. 174 of theEC Treaty In this legal document, the principle is mentidrimit
not defined®® A precise and generally accepted legal definitbrthe polluter-pays

principle is lacking. As put by Verhoef: “the quest of whether the polluter should

28 “Community policy on the environment [...] shall based on the precautionary principle and on the
principles that preventive action should be takkat environmental damage should as a priority be
rectified at source and that the polluter should’ pJEC Treaty, Title XIX Environment, Article 174

)]
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pay [...] may often lead to different outcomes imtsrof both allocation efficiency
and equity. [...] This ambiguity in the interpretatiof the polluter pays principle is,
unfortunately, often overlooked” (Verhoef, 1999:62207). To bring clarity to this
issue, the alternative allocation rules are goimgp¢é analysed in the light of two
fundamental versions of the polluter-pays princigld an efficiency interpretation,
and (2) an equity interpretation. This distinctimarrants further explanation. The
efficiency interpretation reflects the idea thatlgiton costs should be internalized
with the aim of achieving an efficient allocatiorf cesources, irrespective of
distributive issues. Equity has a wide variety ofamings, but in this context it is
limited to the notion of the fair distribution obsts. The efficiency interpretation
should be considered the core of the polluter-ppgiaciple, while the equity
interpretation can be framed as an as an extewsitre basic form of this principle,
which does not depart from, but rather includesetfieiency dimension.

As emphasized by Faure and Grimeaud, “one canhsaytite polluter-pays principle
is probably the most ‘economic’ of all environmdntarinciples” (Faure and
Grimeaud, 2003: 33). Conceptualizing the pollutaygp principle as an eminent
“economic” principle is in line both with its origi(OECD, 1975) and with some of
its most representative definitions, which explyciendorse the criterion of cost
internalization, such as the above-mentioned Rilecl6 of the Rio Declaration. In
addition, legal scholars concede that “it remainseaonomic principle that was
turned into a legal principle and helps justifyipglicy decisions—whatever the
decisions are” (Kramer, 2005).

Yet, it is clear that in addition to efficiency alequity has been used as a criterion to
impart meaning to the polluter-pays principle. Inist context, Bugge (1996)
distinguishes between the polluter-pays principle,the one hand as an “economic
principle (a principle of efficiency),” and on tlegher hand as a “legal principle of
(ust) distribution of costs.” In Bugge’s view, tledficiency principle is independent
from the distributive principle. Alternatively, i possible to conceive of the polluter-
pays principle as a principle endowed with dimensiof both efficiency and equity.
This view is supported by several authors who hatyvgerved that the polluter-pays
principle is a principle that allocates the costghte polluter not only for reasons of
efficiency but also equity (Pearson, 1994: 563;ikPar1993). The OECD’s 1975
analysis of the principle confirms this viewpoitit:should be noted that the problem

of cost sharing calls for equity as well as efiinde [...]. The question is now whether
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there is a principle permitting the dual requiretseof efficiency and equity to be
satisfied together [...]” (OECD, 1975: 25). Our eguitterpretation of the principle,
which subsumes the efficiency dimension, wouldséathis double requirement.

In relation to the efficiency dimension of the pidr-pays principle, it is possible to
further distinguish 1) a weak form (i.e., no submation) from 2) a strong form (i.e.,
cost internalization) of this normative doctrinéhig distinction has been devised by
Jonathan Remy Nash, building upon the work of W{it895), in the context of an
extensive and thorough study of the potential ecnfietween tradable allowances
and the polluter-pays principle (Nash, 2000). Treakvform of the doctrine prohibits
governmental subsidies for pollution control equgmmto ensure that product prices
reflect the costs of pollution abatement. The gjréorm calls for governments to
ensure the internalization of environmental cosied( not just to refrain from
subsidizing pollution control equipment). This medhat the strong form subsumes
the weak form: both versions require that compaimisnalize pollution costs [Nash,
2000: 31]. Therefore, both the weak and the stdwmm are manifestations of an
efficiency interpretation of the polluter-pays miple. In summary, the efficiency
interpretation of the polluter-pays principle ind&s both a weak and a strong form. In
addition, the equity interpretation is an additiooaterion in addition to—and not
instead of—efficiency, and it could be interpretedan extended form of the polluter-
pays principle. It is possible to visualize theemretation of the polluter-pays

principle presented above as a system of concagitdes, as shown in figure 14.
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Figure 14 - Graphic Interpretation of the Polluter-pays Principle

EQUITY

Strong

Extended

According to the taxonomy outlined above, the aitesearch question can be shaped
as follows: is grandfathering consistent 1) withwaak and strong efficiency
interpretation of the polluter-pays principle and ®@ith an extended equity
interpretation of the polluter-pays principle? Tiext section addresses the first part

of this question, and the section thereafter it®sd part.

3. Grandfathering and the Efficiency Interpretation of the Polluter-Pays
Principle

Under auctioning, firms have to buy the allowanaekich means that they pay for

their emissions and for their emission reductiddader grandfathering, polluters

receive their emission rights for free proportityalo their historical level of

emissions, which means that they do not have tdfqratheir emissions, but only for

the reduction of their emissions.

This raises the question of whether grandfathefargl auctioning) is an efficient

allocation rule consistent with both the weak foend the strong form of the

efficiency interpretation of the polluter-pays pmiple.

Based on the conceptual differentiation describdasove, Nash (2000: 13) finds that

“grandfathering [...] runs contrary to the polluteays principle’s core, violating even

the principle’s weak form.” He states: “The coretloé polluter-pays principle argues

that neither the government nor society-at-largeukh subsidize pollution and
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polluters and that polluters should internalize ¢bsts of pollution abatement” (Nash,
2000: 3). Nash presents two main arguments to supp® claim. First, he says:
“Grandfathering of allowances creates a governnsebsidy of polluters [...]. The
recipients are at liberty to sell the allowancebjcl they received at no cost, on the
market for cash payments” (Nash, 2000: 13). Secbadargues that grandfathering
“creates an artificial, and undesirable, incenfiveexisting market participants not to
exit the industry by shielding them from new conmpmt” (Nash, 2000: 13). The
problem as he sees it is that grandfathering tlinosreases the incentive to keep in
service older, less efficient plants [...]” (Nash,0R0 24). He then concludes that
grandfathering is inconsistent with the polluteyparinciple.

The purpose of this section is to show that, oheeopportunity cost of free assigned
allowances is properly taken into account, gram#iang proves consistent with the
efficiency interpretation of the polluter-pays miple. The concept of opportunity
cost has to be taken into account any time a gesdaktternative uses. This concept
corresponds to the foregone revenue that would baem earned by choosing the
rejected option. Resources are allocated effigreatily if the first-best option is
chosen, thus implying that the opportunity costdith to the resources’ alternative and
rejected option has to be a second-best. If th@mppty cost were a first-best and
not a second-best, then the way resources areatdbbovould not be efficient.

In the ETS context, grandfathered permits have dliernative uses: in the case that
the ETS installation does not reduce its emissitimsy can be used to cover the
amount of released emissions; alternatively, in ¢ase that the ETS installation
reduces its emissions, the exceeding amount ofdéatrered allowances can be sold
in the ETS at the market price. Thus, if permite ased to cover the produced
emissions, then the opportunity cost of these gerisidetermined by the foregone
profit that could be earned by producing less agiling the surplus of permits at the
market price. When these alternative options dentanto account, it follows that an
ETS installation will continue to produce and toveo their emissions with the
grandfathered permits only if it is the first-begition and if the opportunity cost of
the alternative option is a second-best: they havée sure that their productive
activity can grant a profit that is at least as &sgthe one they could earn by shutting
down their plant (or decreasing production) andirgglthe exceeding amount of
allowances received at no cost. This (second-ladistnative use of tradable permits

explains why firms have to internalize the markete of free assigned allowances

144



into their marginal production costs and then tespshem into final prices in
secondary markets, in order to be sure it will earrleast the opportunity cost’s
second best alternative. It is possible to concltitet the windfall profits the
electricity generators earn from passing the pafrogportunity cost to the final price
are economically founded.

So far this study has explained the reasons whynihdfall profits that producers
earn from passing the permits’ opportunity costfrek assigned allowances to the
final price do not distort the market outcome e#incy. However, it is necessary to
further explain why producers should effectivelyypa the case that permits are
assigned for free and then transferred to the finak that consumers pay. We argue
that when the grandfathered permits’ opportunityte@re passed through to the final
price, not only do consumers pay in terms of higiveduct prices, but so do polluting
producers in terms of loss of competitiveness ensiicondary market.

In fact, grandfathering permits according to hist@r emissions implies that firms
that pollute more receive a higher amount of pexrthan less polluting firms; thus,
the more a firm pollutes, the more allowances asigaed and the higher the
opportunity cost to be internalized and to be pasiseugh to the market price. Thus,
after the ETS has been implemented and allowanaes been grandfathered, firms
producing with polluting plants face a higher maggicost increase than those firms
adopting clean technologies.

When secondary markets are competitive, firms ploditite more have to compete at
higher prices; thus, their competitiveness suffang in the long run polluting plants
tend to be driven out from the market to be sulnstit by less carbon-intensive
efficient plants.

For instance, in the energy sector the internatimabf the CQ price into the
production cost may induce a plant switch in theitmeder supply functiofi® thus
giving polluting firms an incentive to invest inean generation and to substitute
obsolete plants with environmentally friendly teologies (Reinaud, 2007). This

concept is illustrated by the following table.

29 The merit order function is the typical step sypfinction in the electricity market. Plants are
classified according to their constant marginalt aafsproduction, and the more efficient plants are
called for production before the others. It implieat when demand is low only efficient plants ente
the market, and as demand increases reachingakslgeel, also the more inefficient plants are axll
for production.
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Table 11 — Marginal Costs of Coal- and Gas-Fired Bhts Pre- and Post-ETS

Coal Plant|Gas-Fired Plant

(CCGT)
Thermal Efficiency 35% 50%
Fuel Price (E/MMBTu) 1.2 2.3
Fuel Cost (E/MWh) 11.7 15.7
CO, Emission rate (tCO2/Mwh) 930 366
Allowance Price (£/tCO2) 10 10
Allowance Cost (E/Mwh) 9.3 3.6
Post-ETS Marginal Fuel Cost (E/MWh) 21 19.3

Source: Martinez Neuhoff 2004

This table shows how the plants’ merit order inehextricity market can change after
the ETS has been implemented. Coal is a more canbemsive fuel than gas.
However, before a price was attached to the emmssid CQ, coal on average was
also a cheaper fuel than gas; thus, before the EB&blishment, it was more
convenient to produce electricity by burning coadl @mitting more C@rather than
switching to gas and reducing €@missions. However, after the ETS’ establishment,
the cost-efficiency to burn gas or coal deperuteris paribus also on the price
attached to each ton of G@eleased into the atmosphere.

Under the ETS regulation, it must be evaluated et is more economical to call
first the coal plants, which have to buy a highaoant of permits in the ETS to cover
their emissions gapor, alternatively, they should first call the desarbon-intensive
gas plants, which have to buy a lower amount ofmgsr When the real CQprice is
higher than thetheoretical CO2 switching prigcethe electricity supply function
registers a switch in the merit order from coabjss plants. At the off-peak level of
electricity demand, gas plants are called for petida instead of more polluting coal
plants.

This competitive mechanism explains why in the long polluters passing through
their permits’ opportunity costs to the final priggay—in terms of loss of
competitiveness and market share—even when peangt§ee allocated. Thus, under
grandfathering consumers pay higher prices andutpadj producers pay as well
because they face higher (opportunity) costs, whiathermine their competitiveness,

in turn lowering their market share.
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In practice, this mechanism might not work properlythe case that (secondary
electricity) markets are not fully competitive. this case, it is possible that firms
internalize the grandfathered permits’ opporturtst increasing their final market
price, but without worsening their competitive gmsi or exiting the market.

In the electricity markets, it has been observe, talthough polluters should fully
pass on the opportunity costs of grandfatheredwalh@es in their product prices,
electricity companies in the EU have done this dolya limited extent (Sjim et. Al
2006). It can be argued that the main reason fdim#ed pass-through is the
oligopolistic nature of the electricity market. Azding to economic theory, any price
variation caused by a marginal cost change is gréafperfectly competitive markets
than in oligopolistic ones. In a perfectly compe&t market, price equals marginal
costs; therefore, any widespread variation of tiaegmal costs is reflected in an equal
variation of the market price. On the contrary,airstandard monopoly case, with
constant marginal cost and linear market demaretigely half of the variation of the
marginal cost is passed into prices, independearitiyhe parameters of demand and
the initial cost levef?

This result can be explained on the basis of giffemarket equilibrium conditions:
marginal costs equal marginal revenues in bothepyf competitive and oligopolistic
markets, but the equivalence between price and inargost is guaranteed only
under perfect competition. Intuitively, in oligomsiic markets where prices are
already above marginal costs, there is little oppoty for a further marginal price
increase, but when markets become more competgnees tend to be aligned more
closely with costs (e.g., Ten Kate and Niels, 200%)e implication is that the less
competitive the electricity market is, the lowere tlpass-through rate will be.
Consequently, the opportunity costs of free allovegnare only partly incorporated in
a higher power price when the electricity marketligopolistic.

In an oligopolistic scenario, polluters face lowisk of exiting the market and, thus, a
lower incentive to adopt environmentally friendgchnologies. In this case, the ETS
installations receiving free allowances bear thst @ pollution only to a limited

extent, and the consistency with the efficiencyeliptetation of the polluter-pays

% |n the alternative case with a convex demand, (pesitive second derivative) the slope of the
monopolist Marginal revenue is less than twice tiabverse demand; thus, the monopolist passes int
the final market price at least half of its mardioast variation. Vice versa, if the demand is e
(i.e., a second derivative is negative) the sldpi® marginal revenue function is more than tvitee
slope of the inverse demand, implying that the npaofist passes into the final market price at most
half of its marginal cost change.
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principle can be criticized. However, it should mated that the main problem does
not seem to be the pass through of the grandfath@eemits’ opportunity cost into
electricity prices, as generally claimed. Rathée tain problem consists of the
artificial maintenance of electricity prices abqweduction marginal costs in markets
that are not competitive. According to economicotlye internalizing the cost of the
environmental externality into electricity prices gorrect; on the contrary, it is the
presence of prices above marginal costs in oligsfiol markets that should be
avoided.

This analysis has clarified that firms receivingamgifathered allowances do have
costs: opportunity costs, which have to be passwd the product price. The
consequence is that the costs of pollution arenatzed. This internalization makes
grandfathering consistent with the strong form loé fpolluter-pays principle (i.e.,
“cost internalization”). Because the strong fornbsumes the weak form (i.e., “no
subsidization”), full compatibility with the pollat-pays principle is ensured.

Under grandfathering, market efficiency is notaisdd. This conclusion is consistent
with the principles of the Coase theorem: as loagransaction costs tend toward
zero, free bargaining of allowances will induce efficient internalization of the
externality. Tradable permits will be allocatedthmse who value them most, while
emissions will be reduced where marginal abatermests (MAC) are the lowest. The
final CO; price will equal the lowest MAC, and in the lonqirMAC among polluters
will be equalized. This efficient equilibrium wilbe reached through Coasian
bargaining independently of how permits are iniadllocated. Thus, the market
outcome will be the same when firms have to buynitsrin an auction or when the
government assigns them for free according to tlmestorical emissions (i.e.,
grandfathering).

Auctioning or grandfathering permits does not harg impact in terms of efficiency:
the externality is internalized in the market prisgstem, and the final market
equilibrium is the same independently of the ihiildocation rule.

As stated by Reguant and Ellerman, “[g]iven tha &tlowances can be sold in the
market, operators should recognize the full opputyucost involved in emitting a
unit of emissions in the same manner as they widuldey had not been allocated
allowances for free and had to purchase them imtdwdket or at an auction” (Reguant
and Ellerman 2008: 2).
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3.1  Lump-sum Subsidies

The internalization of opportunity costs of allowas makes grandfathering
consistent with the strong form of the polluterpayinciple (“cost internalization”).
Moreover, it can be argued that grandfathered a@im&s constitute lump-sum
subsidies that do not distort competition. This lieg that Nash’s analysis is
incomplete on this point.

Under grandfathering, firms receive their emissatiowances for free, and thus have
a lower cash outflow than under auctioning. Sin@ndfathering implies a capital gift
to the firm, a firm with grandfathered allowancess more financial resources, or its
own capital, than an identical firm, which has tmaire allowances in an auction.
Grandfathering thus entails a transfer of wealtlinos since they receive an asset
with a market value. This means, as also correctbticed by Nash, that
grandfathering allowances could be viewed as grgrai subsidy to the firm (e.qg.,
Hepburn et al., 2006b; Nash, 2000; Béhringer etl&98).

However, this subsidy is a capital gift to the firamd has the character of a lump-sum
subsidy (e.g. Hepburn et al., 2006b; Hargrave gt1&899). In other words, this
subsidy is conceptually different from a subsidattis directly linked to the costs of
pollution control and prevention measures. If anfireceives its allowances free of
charge, it obtains a non-distortionary windfall ftr¢e.g. Bohm, 1999). In efficiency
terms, a lump-sum subsidy does not distort the etasknce it affects neither the
marginal emission reduction costs, nor the outpud @rice decisions of firms.
Consequently, the incentive to abate is not distbrt

As stated by Ellerman and Reguant, “it is clear tinee allowances improve the
profitability of the units so endowed, but as lasythe endowment does not change
according to the facility’s output or emissionse thmp-sum endowment should have
no effect on operations” (Reguant and Ellerman 82@9.

Moreover, not only auctioning, but also grandfaitigentails costs for firms, namely
the opportunity costs that are part of the costepend must be incorporated in the
product price.

Governments do not subsidize pollution when aliogatemission rights free of
charge. As a result, grandfathering is also coasiswith the weak form of the
polluter-pays principle (i.e., “no subsidization”)Product prices under an
environmental regime of grandfathered allowancdk reflect the costs of pollution

abatement as the weak form of this principle rezguir
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This analysis has demonstrated that grandfatheloeg in fact induce internalization
of pollution costs, which makes the free distribatof allowance consistent with the
strong form of the polluter-pays principle. If castency with even the strong form is
demonstrated, grandfathering must logically be sbaist with the weak form as well.

Moreover, if we double-check consistency with theak form, it turns out that

grandfathering does not subsidize pollution bubeatimplies a lump-sum subsidy
that does not affect marginal emission reductiost@nd does not distort the ETS’
effectiveness. These considerations make it cleat émissions can be reduced
consistently with the P.P.P even when permits aendjathered for free. These
considerations do not change the fact that a feogiving allowances free of charge
has more financial resources than a comparable Wth auctioned allowances.

Because grandfathering implies a capital gift, NZ8000: 24) fears that this

allocation method tends to keep less efficientaltetions in service. We agree with
him that such an undesirable incentive might existis problem, however, only

arises under particular circumstances (e.g., toblem of updating the baseline year)
which will be discussed in the following sections.

4. Grandfathering, Auctioning and Consistency withthe Equity Interpretation

of the Polluter-Pays Principle
Although consistent with an efficiency interpretatiof the polluter-pays principle,
grandfathering might have some undesired distwuteffects, which raise the
question of whether this allocation rule could lbesidered consistent also with an
extended interpretation of the polluter-pays ppresi which entails both efficiency
and equity. This section tries to clarify this issAccording to the Coase theorem,
when the ETS cap is set at a stringent level, #gative environmental externality
will be internalized efficiently and independendf how permits have been initially
assigned. This is because, once opportunity cestsaien into account, economic
agents face the same marginal costs of emittingxéna ton of CQ when permits are
allocated for free or auctioned. Profit-maximizifigns will add the allowances’
opportunity cost to the final price even when abmowes are freely allocated:;
therefore, the final price will be the same whetkiee permits are auctioned or
grandfathered.
Like grandfathering, auctioning is consistent witle efficiency interpretation of the

polluter-pays principle; the reason is even motaitive: no permits are assigned for
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free and polluters need to buy an amount of peregtsvalent to the emissions they
produce.

Despite that both allocation criteria are consist@ith the polluter-pays principle
from an efficiency perspective, opting for one martar allocative criterion (instead
of another) has different distributional effects. fact, the distribution of permits
among participants affects the way permit tradedgkace: who pays whom?

To highlight this point, it can be useful to makeanparison between the allocation
of tax and allowances under grandfathering andi@uiog. In the case that polluters
had to pay a carbon tax proportional to the emmssithey produced, the increased
marginal cost would be transferred to the final kearprice. However, the pass
through of the carbon tax to the final price thasumers have to pay does not mean
that producers are not paying at all. The highaalfmarket price lowers the quantity
sold at equilibrium, and the cost of the tax isn@oboth by consumers and producers
depending on the elasticity of supply and demand.

Auctioning could be thought of as a carbon tax isggbon the polluters, whose tax
revenue is transferred from the private pollutecs the State, while under
grandfathering the tax revenue would be kept byptiikiters themselves.

Producers have to internalize the cost linked ¢oatlfowances they own and pass it to
the final market price in both cases. Thus, differallocation rules have the same
impact on the final market outcome, but they haifeer@nt distributional effects.
Under certain conditions, grandfathering is ancedfit allocation rule consistent with
the weak and strong form of the polluter-pays ppieg thus, the claim that polluters
do not pay under grandfathering can only be def@rfdem an equity perspective
since polluters do not actually purchase theirvedioces and the State does not raise
any revenue. Grandfathering implies a wealth temsbm the public to the polluter.
This transfer in turn improves the financial pasitiof the shareholders. That is, the
value of a share increases because the polluterekbag/ed an asset with a market
value for free. The producer then includes the simis price in consumer prices
(because it has to cover the opportunity costssofguthe allowances). Moreover, the
fact that polluters earn the so-called windfallfigse—since consumers pay the value
of allowances that producers have obtained foemy be perceived as unfair from
a polluter-pays perspective.

Even if the polluter pays under grandfathering beeaof the opportunity costs he or

she has to internalize, this allocation rule inglae sort of capital gift equal to the
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revenue that the government would have obtainezhimauction. Such a capital gift,
while not distortive in efficiency terms, does haweedistributive impact, which is
beneficial for the polluter. Grandfathering meahnat tpolluting firms do not have to
purchase their emission rights and that their $itdders become richer. This
situation may be perceived as unfair from a pothpleys perspective.

Only auctioning is consistent with the extendedrfaf the polluter-pays principle—
which operates according to both efficiency and itggusince it induces the
internalization of the pollution costs, and addiady it forces polluters to purchase
their emission rights, thereby avoiding a risehia so-called windfall profits, which
are generally perceived to be unfair.

The idea that auctioning provides a “better reitect of the polluter-pays principle
(noted in Egenhofer and Fujiwara, 2006: 25) caddfended based on an equity view
of this normative doctrine.

It is possible to conclude that, in theory, audtigns superior to grandfathering: they
are both consistent with the efficiency interpretatof the polluter-pays principle
and, in addition, auctioning is also consistenhwis extended equity interpretation.
Despite these arguments in favour of auctioning, 20 of the first ETS Directive has
established that during the first and second tageeriods respectively, at least 95%
and 90% of permits should have been assigned fresharge. In fact, given that
auctioning entails higher private costs than gratigfring, the latter has increased the
ETS’ political acceptability in the eyes of the Efi€gulated sectors.

5. Conditions for Consistency with the Polluter-Pag Principle

Although it has been shown that grandfathering aascstent with the efficiency
interpretation of the polluter-pays principle, ihglementation of this allocation rule
in the ETS has raised some problems concerning enafkiciency. Because of the
lack of clear and harmonized allocation criterian@&x Ill), the way grandfathering
has been interpreted and implemented in differel®RP& has had negative
repercussions on the ETS’ functioning and effectdss. Specific repercussions
include reduced incentives to abate emissions #tdrtions of competition among
installations belonging to the same European sewtdr operating in the same Cap
and Trade mechanism bdé factoregulated by different MS (e.g., Johnston 2006).
The following subsections analyse in more detag fhefficiencies related to

grandfathering that have emerged in the ETS andctimglitions that have to be
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satisfied in order to ensure the consistency ohdjfi@hering with the Efficiency

interpretation of the polluter-pays principle.

5.1 Grandfathering and the Baseline Updating Problen

The European Directive 2003/87/EC divides the EUSEIh different trading
periods®! Art. 9 specifies that “for each period [...] eddl$ shall develop a national
plan stating the total quantity of allowances thantends to allocate for that period
and how it proposes to allocate them.” Moreovet, A3 establishes that “allowances
shall be valid for emissions during the period for which they are issued.” These
articles imply that allowances can be traded onthiw a phase, while they cannot be
banked and transferred to the following tradingquer

MS have to specify with a new NAP the amount ofypes they intend to allocate to
each plant every year within the specific ETS pHasg Neuhoff, Martinez and Stato
2006).

This temporal subdivision of the ETS in differenhages creates the risk of
inconsistency among different NAPs. In particutag way permits are grandfathered
might change from one phase to the ofaay. Demailly and Quirion 2006).

In both the EU ETS and US $SQrading programs, allowances have been
grandfathered among economic agents accordingtotistoric emissions; however,
the way permits have been allocated has differédtaatially. In the S©@emissions
trading program, permits have beame-off grandfatheredhe amount of allowances
to be allocated according to historical emissioas heen determinesk-anteat the
beginning of the program without aex-postadjustment. The amount of allowances
to be assigned has decreased from one phase tothibe proportionally to the
progressive reduction of the total cap, but—difftle from the European
experience—independently of firms’ current behawioOThat is, the historic
emissions’ year baseline adopted to assess how wrlbowances to assign free of
charge has not been updated (Shmalensee et a). 1998

On the contrary, across the consecutive tradinpg®of the ETS, permits have been
grandfathered proportionally to a baseline yeat th@s been updated to recent
emissions (e.g., Demailly and Quirion, 2006). Ire thrst trading period, MS
grandfathered permits to incumbents proportionatlythe average of emissions

3L A five-year phase (2008 — 2012) follows the fitsee-year testing period started in 2005.
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produced in a 3-5 year period between 1990 and.20€R after the publication of the
emissions produced by the ETS installations in 28@%eral MS (including Estonia,
France, Germany, Latvia, the Netherlands, PolamddSlavakia) extended their base
period to 2005, which has been chosen as new hasgkar to calculate the
proportional amount of permits to allocate duritg tsecond phase 2008 — 2012
(Neuhoff et al., 2006). The baseline updating pseceas a negative impact on the
ETS’ functioning by reducing the ETS installatiorf@ancial incentive to abate
emissions. This process is not efficient, and ifecd@§ the consistency of
grandfathering with the polluter-pays principle. Aesng as permits are one-off
grandfathered and the future amount of allowantesaied free of charge does not
depend on the regulated agents’ behaviour, thealieeated allowances’ opportunity
cost does not vary, giving effective incentivesdduce emissions.

On the contrary, if the historic baseline yearpslated to the current emissions level,
then the opportunity cost of abating emissions ishies, distorting the polluters’
incentives to reduce emissions. In fact, if ETStallations anticipate that the policy-
maker intends to allocate future allowances acogrth the current level of emissions
by updating the baseline year, they will be deteri®mm undertaking emissions
abatement projects: the more emissions are rediocky, the less permits will be
assigned tomorrow.

When the baseline is updated, the amount of peeunigomic agents will receive in
future ETS phases is no longer an exogenous pasgnther, it becomes an
endogenous variable that economic agents intematito their profit-maximizing
function: the marginal benefit from abating poltuti decreases and the abatement
opportunity cost decreases as well.

The main consequence of an allocation criterionareiing higher emissions today
with more permits in the future is that it createperverse incentive to postpone
investments in emissions reduction by making acibatement less convenient. As a
result, it distorts the incentives to abate palutefficiently. The baseline updating
process generates an early action problaimfuture allowances are allocated as a
function of present emission levels, firms haverntige to emit more now in order to
extract a larger allocation in the future [...]; a@ntives are created for plant lifetime
extension rather than plant modernization or repl@ment (Hepburn et al. 2006: 142-
143).
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Grandfathering is not consistent with the P.P.Pfirths have the possibility to
influence the amount of permits they will receive the future. This is because
updating the grandfathering baseline to currenupeis’ behaviour distorts abatement
opportunity costs and thus economic agents’ ingentio abate pollution.
Grandfathering is effective only if the amount efmits allocated free of charge does
not depend on ETS installations’ current behavidtierefore, the historic emissions’
baseline adopted to calculate the amount of grémeifed permits should not be
updated to current emissions.

A necessary condition for grandfathering to be w=iast with an efficiency
interpretation of the polluter-pays principle isathallowances should be on-off
grandfathered without any update of regulated ajeuntrrent emissions. As long as
current behaviour does not affect the amount o ilowances to be allocated in
future phases, the allowances’ opportunity cosk igihain unchanged over time and
the consistency between P.P.P. and grandfatheilhigerconfirmed.

On one hand, updating the historic baseline isfimeht, but on the other hand,
continuing to allocate the same level of permitsfitms that have reduced their
emissions permanently might be perceived as unfaurch a trade-off between
efficiency and fairness is exacerbated in the cdisgosures, and, together with the
case of windfall profits, it highlights the risk ah grandfathering—despite being
consistent with the efficiency interpretation ofetlpolluter-pays principle—might

entail problems regarding fairness.

5.2 Grandfathering and the Closure Rules

The ETS has been established to induce polluteranternalize the emissions

externality into their production cost. Once padhst have to pay for the emissions
they produce, carbon-intensive technologies becmfsively less economical and
polluters have an incentive to reduce their emrssidn fact, the ETS installations
have to internalize into their profit maximizingnittion both the marginal cost of
increasing pollution (i.e., the need to buy morenpts) and the marginal benefit of
reducing it (i.e., selling permits received for dye Therefore, when permits are
grandfathered, the permits’ opportunity cost (itee possibility to reduce emissions
and sell the exceeding permits) is the fundamefdaator inducing emissions

reduction. In the long run, an effective cap anadér scheme should promote
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emissions abatement by favouring the progressitstiution of obsolete plants with
cleaner technologies.

Because grandfathering implies a capital gift, NZ8000: 24) fears that this
allocation method provides incentives to keep gltess efficient plants in service.
This section is aimed at showing that this undesrancentive could exist, but only
under specific circumstances.

It is important to analyse how the incentives tosel inefficient and obsolete plants
change under one-off grandfathering or baselineatupgl grandfathering. When
permits are one-off grandfathered (i.e., indepetigesf current plants’ emissions),
economic agents are entitled to receive the amotiptermits initially established
independently of their current behaviour—even #tlilecide to shut down a plant. In
this case, closing an obsolete plant is econonfithé profits earned from selling the
free assigned permits exceed the potential prdgtsving from production. On the
contrary, when the historic baseline for grandfatige permits is updated to current
polluters’ emissions, the ETS installations do meakive any additional permits in the
case that a plant is shut down. Compared to thaque case, the amount of permits
that can be sold in the ETS decreases, and clasirigefficient polluting plant now
becomes less cost-efficient.

Also in this case, when the allocation of perm#gsex-post adjusted, pollution
abatement incentives are distorted. As a consequenefficient carbon-intensive
plants will continue to operate even if closingrthevould be socially more efficient.
Paradoxically, interrupting the allocation of allawces after a plant shuts down
becomes a form of indirect subsidy to productiorcaose “the firm earns the
allocation if and only if it continues to operatestinstallation” (Ahman et al. 2006:
8).

Such an ex-post adjustment stimulates plant lifetiextension rather than plant
modernization or replacement and leads to the pastpent of emission reductions
(e.g. Hepburn et al., 2006a; Matthes et al., 200bhese considerations support a
strong argument against withdrawing permits in tlase that closures take place.
However, fairness considerations would suggest tgxahe opposite: awarding
indefinite emissions permits to closed plants thatnot need them (i.e., those not
producing emissions anymore) should be avoideds @algument seems particularly
convincing in the case that obsolete, inefficidaings are closed and substituted with

more efficient ones for economic reasons, and twen in the absence of an
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emissions reduction environmental policy. In thise, awarding indefinite tradable
permits after the closure takes place is perceigdze an unfair subsidy that MS give
to private installations to induce them to shut danefficient plants (e.g. Ahman et
al. 2006; Hepburn et al. 2006).

When opportunity costs are taken into accouns deéar that this free allocation does
not distort efficiency in the market. However, frakbocation could have undesired
redistributive effects. Fairness concerns supp@iproposal to impose some limits on
the indefinite allocation of permits. In fact, m&48 have included a closure rules in
their NAPs stating that closed plants are not adidwo receive any allowances in the
following years (e.g. Ahman et al., 2005). For amste, Germany has established that
plants emitting less than 10% of their average ahewmissions are not entitled to

receive permits in the following years.

5.3 Re-questioning Consistency with the Polluter-Ba Principle in the Case of
Over-Allocation

Arguing that both grandfathering and auctioning eoasistent with the efficiency
interpretation of the polluter-pays principle doed necessarily imply that the whole
cap and trade mechanism is consistent with threuiie.

So far it has been shown that both allocation rales efficient under the implicit
assumption that the whole cap and trade systemsagffiectively, requiring that the
cap is sufficiently stringent.

If this condition is satisfied, the market allowastfree bargaining will make sure
tradable permits are allocated to those who vahemt most. On the other hand,
emissions will be reduced by those who can do thatlowest marginal abatement
cost, independently of how emissions have beemaliyitallocated. However, unlike
other markets, the ETS is an artificially desigsgdtem in which scarcity has to be
ensured by the regulatory authority; without sdgircpermits would not have any
positive market value and the system would failgiee polluters any incentive to
reduce their emissions.

The analysis conducted so far has confirmed tleaetfectiveness of the ETS depends
on the amount of permits created and allocatedhéyedgulatory authority, rather than
on the allocation rules, both of which prove cowsis with the efficiency

interpretation of the polluter-pays principle.dtthus interesting to extend the analysis
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conducted so far by asking whether the results eromtg the consistency of both
auctioning and grandfathering with the weak, strang extended interpretations of
the polluter-pays principle can still be considevatld when the implicit assumption
of the stringency of the ETS cap is relaxed.

In chapter 5, we have previously proved that oWecation of allowances has
occurred to a certain extent during both the trgqgeriods of the ETS. This implies
(by construction) that the ETS sectors have to hepart of the emissions reduction
burden in order to comply with the Kyoto target,iethis lower than their emissions
share. It has been shown that the ETS cap haseatdet at a stringent level, causing
the price of allowances to fall toward zero. Ongmhibe tempted to conclude that
there is no violation of the weak interpretatiortlud polluter-pays principlele facto,
no subsidy is given to the ETS sectors by allogatiem free allowances since the
allowances are literally worthless. On the contratyhas been shown that over-
allocation of permits to ETS sectors has imposedhenETS sectors an emissions
reduction burden that is less proportional thanrtamissions share. Although free
bargaining of allowances within the ETS can endh the emissions reduction
burden deriving from the level of the ETS cap isated effectively, part of the
emissions reduction burden deriving from the KyBtotocol ratification (confirming
that the ETS sectors should bear the reductiondoucdnsistently with the polluter-
pays principle) is transferred to the non-ETS gsscttndeed, compliance with the
Kyoto Protocol requires that, given the emissioaduction target, the lower the
emissions reduction burden imposed on the ETS rseistdi.e., the higher the ETS cap
is), the higher the non-ETS emissions reductionl®uthas to be, and vice-versa.

The transfer of the emissions reduction burden tdotss a form of cross-
subsidization from non-ETS to ETS sectors that neomsistent with the weak
interpretation of the polluter-pays principle (i.eo0 subsidization). In this case, the
subsidy should be thought of in terms of avoidedrenmental costs from which the
ETS sectors are exempted and which are transféorédde non-ETS sectors. In the
case of over-allocation, consistency with the wiakn of the polluter-pays principle
is violated independently of the allocation ruledéed, the cross-subsidization in
favour of the ETS sectors takes place independentigther the over-allocated
permits have been grandfathered or auctioned. Mereadt is interesting to analyse
whether the strong interpretation of the pollutaysp principle is also violated in the

case of over-allocation.
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It has been previously asserted that the strong fifrthe polluter-pays principle calls
for governments to ensure the internalization ofiremmental costs (and not just to
refrain from subsidizing pollution control).

It is straightforward to show that when allowan@ee over-allocated, the strong
interpretation of the polluter-pays principle is@biolated. If the ETS cap is stringent
and no over-allocation occurs, then the environalecdst to be internalized by the
ETS sectors is proportional to the percentage ols®ons they generate. On the
contrary, when over-allocation takes place, then ETS sectors have to internalize
only part of the externality they generate and téemaining costs are shifted (or
“externalized”) to the non-trading sectors outditke scheme.

Moreover, it has been shown that within the ETSallecation of an excessive amount
of allowances has caused a fall in the ;,gfdices toward zero. The price of one
allowance is a proxy of the monetization of theeexality that the ETS sectors have to
internalize within their production cost and to gésrough into the final market price.
A zero CQ price implies that the environmental externaliasimot been priced and,
thus, that there is no cost internalization. Thisurn leads to a violation of the strong
form of the polluter-pays principle as well.

It is worth noticing that inconsistency with therostg form of the polluter-pays
principle holds independently of the allocatiortenion adopted to distribute the over-
allocated permits. Indeed, according to the Coaserem, at equilibrium the market
price does not depend on how permits have beeralipitllocated; therefore, if
permits have been over-allocated, the price ofwaltces would fall toward zero
independently of the initial allocation rule. Thugither grandfathering nor auctioning
Is consistent with the strong form of the polluparys principle.

From the previous analysis, it follows immediatdigt in the case of over-allocation
also the consistency with the extended form ofpbkuter-pays principle is violated.
Indeed, according to this interpretation, the gqaitterion is used in addition to—and
not instead of—efficiency. Therefore, since botle tveak and strong efficiency
interpretations are violated, then also the equigrpretation of the PPP is violated as
well. Indeed, according to the polluter-pays prihej when permits are over-allocated,
part of the environmental costs that the ETS sedbould bear in order to contribute
in a proportional way to the Kyoto target achievaemare transferred to another
subject (i.e., the non-ETS sectors). While the E&&ors bear an emissions reduction

burden that is less proportional than their ETSreshthe non-ETS will conversely
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have to abate an amount of emissions that is eixeeiscompared to the percentage
of emissions they generate. Clearly, in additiobémg inefficient, this environmental

cost transfer is also unfair.

5.4  Harmonization of the Allocation Criteria

It has been shown that as long as allowances dreveo-allocated the free trading of
allowances within the ETS should ensure a cost¥ke abatement, independently of
how allowances have been initially allocated. Bgtandfathering and auctioning are
consistent with the efficiency interpretation ofetlpolluter-pays principle. The
criterion according to which allowances are inijiallocated has only a distributive
effect, which does not affect the correct functnenof the ETS. However, this last
section wants to stress that when allowances darallogated according to a common
and harmonized rule among sectors and across ditfeMS, the resulting
distributional effects might undermine the effiatgnn the secondary market where
the ETS sectors compete.

It has been previously stressed that the costssetpby the ETS on the regulated
installations and sectors are inversely proportiotma the amount of allocated
allowances. These costs are then internalized randferred to the final price in the
market where the ETS installations compete, therglujrectly affecting their
competitiveness. Given the ETS cap (and assumirggsitringent), when MS decide
how to distribute the total amount of permits amtmg firms and sectors involved in
the ETS, they indirectly define the emissions ded each sector and installation has
to cover to comply with the European regulation #dretefore the amount of costs for
which the regulated sectors are responsible. Dejitine criterion to distribute the
permits becomes therefore a potential economicumsnt MS wield to intervene and
influence their competitiveness in the nationalaec

Harmonized allocation rules within the ETS are megfito avoid the risk that MS
will arbitrarily allocate allowances among ETS sestin order protect particular
sectors and to favour their competitiveness instbeondary markets, thus distorting
competition. As previously mentioned, the allocatoriteria mentioned in Annex Il
are quite vague and do not define clear guidelfoesieciding how to grandfather
allowances. The lack of harmonized allocation rud@sl non-homogeneous NAPs
risks distorting free market competition. Indedt possibility of a decision to over-

allocate permits to some sectors in order to pveséneir competitiveness and to

160



under-allocate to the other sectors that are Igpssed to international competition
can be thought of as a sort of cross-subsidizatioong ETS sectors. Such a cross-
subsidization may ultimately distort the competitia the European internal market.
The delegation of the allocative criteria’s deamsioaking policy to MS and the lack
of any EC guidelines about how the allocative dateshould be applied
homogeneously among sectors and countries, rislkesaticg a problem of
inconsistency among the different allocation ci@eBuch inconsistency in turn risks
generating obstacles to the integration and harnation of the European internal
market. Moreover, the discretion MS have in shaphey way to distribute permits
among sectors may be used by MS to preserve soyneek¢ors’ competiveness in
the international market by creating a mechanismcrfss-subsidization among
sectors (i.e., the over and under-allocation offryis)

This is the tendency we are observing currenthEurope where some countries,
arguing they want to contain electric firms’ wintlifextra-profits, intend to under-
allocate permits to the electric sector in ordeover-allocate them to those industrial
sectors that are more exposed to international etitigm.

6. Conclusions

Tradable emission rights, also called allowances) either be auctioned off or
handed out for free by means of grandfatheringinboease political acceptability,

allowances have been mainly grandfathered durimgfitist ETS trading periods.

Polluters do not have to buy their emission rightan auction, but rather they obtain
them for free based on their historical emissidscause polluters do not pay for
their emission rights, it is a popular perceptianthe economic and legal literature
that grandfathering igiconsistentwith the polluter-pays principle (e.g., Sorrelldan
Sijm, 2003; Nash, 2000). This chapter has investyavhether this perception is
correct.

First, a taxonomy of efficiency and equity intetpteéons of the polluter-pays

principle has been presented. Within the efficiemtgrpretation, a “weak” form of

the polluter-pays principle (i.e., no subsidizajionust be distinguished from its
“strong” form (i.e., cost internalization). The weform requires that the government

refrains from subsidizing pollution control, theostg form requires that polluters
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internalize the costs of pollution. This means thatstrong form subsumes the weak
form: both versions require that companies intezegbollution costs.

Nash (2000) argues that grandfathering runs contoathe core of the polluter-pays
principle, violating even the principle’s weak farmsince it corresponds to a
government subsidy for polluters. Because grandfatf violates even the weak
form of the polluter-pays principle, it must alse incompatible with the strong form,
he argues, which makes him conclude that grandfathes inconsistent with the
polluter-pays principle.

This chapter reaches different conclusions. Fil&,compatibility of grandfathering
with the efficiency interpretation of the polluteays principle is analysed. It is
stressed that grandfathered allowances used foeriogv the emissions of the
allowance owner have an opportunity cost that bdmettaken into account. Instead of
using allowances to cover the emissions, the fiould have sold those emission
rights. This opportunity cost, equal to the allosamprice, must be included in the
product price. The consequence is that the costgobition are internalized and
passed through to the final market price, which esaggrandfathering consistent with
the strong form of the polluter-pays principle (i.®ost internalization”). Moreover,
it is argued that grandfathering allowances caust$t lump-sum subsidies that do not
distort competition, making grandfathering consisigith the weak form as well.

The claim that polluters do not pay under grandfatty can only be defended from
an equity perspective. The comparative analysiguaftioning and grandfathering
shows that, while both allocation rules are coesiswith the efficiency interpretation
of the polluter-pays principle, only auctioning qolres also with the “extended” form
of the polluter-pays principle, where equity is dises a criterion in addition to—and
not instead of—efficiency. Grandfathering improvi® financial position of the
shareholders because polluters receive an asdetwitarket value for free. Even if
the polluter pays under grandfathering becausehef dpportunity costs faced,
companies receive a capital gift equal to the raeehat the government would have
obtained in an auction. Such a capital gift, whtd distortive in efficiency terms,
does have a redistributive impact that is bendficahe polluter. Because polluting
firms do not have to purchase the emission rightsle their shareholders become
richer, grandfathering may be perceived as unf@mfan extended polluter-pays

perspective.
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Auctioning ensures the internalization of the pidio costs and, on the top of that,
forces polluters to purchase their emission rigHtswever, grandfathering can make
a (more stringent) cap-and-trade scheme more aduefb producers.

The last section has described the conditions wahsefied in order for grandfathering
to be an efficient allocation criterion inducingethnternalization of external
environmental costs.

Each allocation rule is effective under the cowditthat allowances are not over-
allocated. This condition implies that the ETS t&s to be set at a stringent level.
Grandfathering is efficient if allowances are oriegrandfathered: as long as the
current behaviour does not affect the amount of slowances to be allocated in
future phases, the allowances’ opportunity cosk sginain unchanged over time and
the effectiveness of grandfathering will be confdn Finally, distortions of
competition in the secondary markets are minimiaely if the allocation rules are

applied according to homogeneous and harmonizestieri
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Chapter 7. ETS Reform and Carbon Leakage: Assessirtge Inconsistencies of
the New ETS Directive

1. Introduction

During the meeting held in Brussels on 8-9 Marcl®9720the European Council
declared its intention to strengthen the EuropeAma@e Policy beyond the Kyoto
Protocol commitment. On 23anuary 2008, the European Commission (EC)
published a package of proposals (the so-callesh&@& and Energy Package) aimed
at mitigating climate change and promoting renewadslergy sources through 2020
and beyond.

In the field of Climate Change, the Commissionafily expressed its firm intention
to cut unilaterally European emissions by 20% bel®®0 by 2020 in the case that no
international post-Kyoto treaty is sign&iMoreover, the EC published a proposal
[COM(2008) 16 final] designed to amend the curr&oiropean GHG emissions
trading system (EU ETS) Directive (Directive 20088BC). A revised version of the
Commission’s proposal was officially approved bytothe European Council and the
European Parliament on 17 December 2008, and walyfadopted in April 2009.

The new ETS DirectivR009/29/ECamending the first ETS Directive 2003/87/EC
first extends the EU ETS to a third post-Kyoto ingdperiod (2013-2020). Moreover,
it reforms the ETS institutional framework in order improve its functioning and
effectiveness in promoting the reduction of £Lgmissions. Indeed, according to the
EC itself, “the overall functioning of the Emiss®rlrading Scheme could be
improved in a number of aspects” [COM(2008) 16 lfi24

In the light of the new ETS Directive, it becometervant to study if and how the
ETS’ functioning will be effectively improved dugnits third post-Kyoto trading
period (2013-2020).

This chapter focuses on the major provisions te&rm the two variables upon
which the ETS’ effectiveness depends: the ETS eagl | which indicates the quantity
of emissions the ETS sectors can produce, andlit@a@on rule, which establishes
how the initial amount of allowances should berthsted among the ETS sectors.

32 The EC also declared its willingness to reduce@benmunity greenhouse gas emissions by 30%
below 2005 levels by 2020 in the case of the aehi@nt of an international “post-Kyoto” treaty that
would commit the non-EU developed countries to cedtheir emissions and the other economically
more advanced developing countries to contributgltdal warming mitigation according to their
responsibilities and respective capabilities.
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After recalling the inefficiencies that emergedtie past trading periods, this chapter
analyses how these variables have been reformeddar to assess if and to what
extent the new ETS Directive will improve the ETi8hctioning, by increasing its
effectiveness, avoiding undesirable distributivde@s and granting a higher
harmonization of rules aimed at minimizing distons of competition.

For this purpose, the chapter focuses on the phenmomof Carbon Leakage, by
analyzing the methodology defined to assess itdisclissing the results of the EC
guantitative assessment.

The chapter is structured in five sections. SecHdiocuses on the ETS cap setting
procedure. After recalling which inefficiencies ea@merged in the ETS’ past trading
periods, the section describes the new ETS camgsgitocedure, assessing if and
how it will improve the ETS’ functioning by redugrihe past inefficiencies.

Section 3 focuses on the allocation criteria. lefby recalls the previous allocation
rule and describes both the new allocation ruléwhihbe applied in the third trading
period and the arguments in favour of switchingrfrgrandfathering to auctioning.
Section 4 constitutes the core of the research. métodology to assess the ETS
sectors’ exposure to Carbon Leakage is analysed, tha results of the EC
quantitative assessment are presented and discisidular attention is devoted to
the discussion of both the criteria and the leYalaia aggregation adopted to assess
the risk of Carbon Leakage. This discussion aimiigblight both when the defined
procedures have a solid economic basis and whendle be considered mainly

political or extra-economical. Section 5 concludes.

2.The New ETS Cap Setting Procedure

The new ETS Directive deeply reforms the legal pdace required to set the ETS
cap. This section first analyses the previous ptometo assess the ETS cap, focusing
on the related economic inefficiencies that haveergied in the past ETS trading
periods. Then it describes the new methodologyaiteria established to assess the
ETS cap in the next trading phase, discussing veheth effective improvement of

the ETS’ functioning can be reasonably expected.

2.1The Past Regulation and Related Inefficiencies
Chapter 4 has explained that the ETS’ first antdbisedrading periods have been

characterized by a decentralized legal proceduradtiing the ETS cap. Indeed, the
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first ETS Directive 87/2003/EC delegated to MS they to design a NAP for each
trading period, specifying both how many permitsuldobe assigned at a national
level and how they would be distributed among metide TS sectors and installations.
NAPs had then to be submitted to the EC, whichatagkept, modify or reject them
consistently with the allocation criteria set authe EC Directive’s Annex If®

In chapter 5, we have shown that the vaguenesshef Annex Il criteria
characterizing the NAP decentralized proceduredilasved MS to set national caps
that were not equally proportional—neither to theational target nor to the national
percentage of emissions produced by the ETS seddsrsaa consequence, despite
being subjected to a common regulation, the sammepean ETS sectors have borne
different emissions reduction burdens dependingherMS in which they have been
located. The lack of harmonized national caps e lalso the consequence of the
non-homogeneous evaluation of the submitted NAPsbenalf of the EC. The
distribution of different reduction burdens acrossitional ETS sectors has
undermined the level playing field in the secondauyopean common market where
ETS sectors compete causing a distortion of coriqeti

The lack of permit scarcity in the ETS has causedfall of CQ prices toward zero,
thereby failing to give any significant incentivereduce emissions (chapter 5).

The EC has recognized that delegating the dutetoational ETS caps has created a
sort of prisoner’'s dilemmahere “each individual MS recognises the collective
interest to set restrictive caps for optimal reguciof emissions in the EU, but also
has an interest to maximise the national cap” [$HD8) 52, 90].

Moreover, the NAP decentralized procedure has asg@ uncertainty in the market
among the ETS installations. In fact, the Europg&® cap could be determined only
expost by summing up the different national caps oncetladl NAPs had been
definitively approved by the EC. NAPs should haeer examined and approved by
the EC fifteen months before the beginning of thesequent trading period, but
during both the first and second ETS phases somsNiere finally approved only
some months after the beginning of the concermadirig period. As a result, at the

time that the ETS trading periods were officiabyihched, many installations did not

% These criteria mainly indicate that the ETS capusth be set consistently with MS emissions
reduction targets (criterion 1) and with the otlee&isting emissions reduction policies (criterion 2)
ensuring that emissions can be reduced at lowegin@rabatement costs (MACSs) (criterion 3).
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know the amount of permits they would initially edce, and the level of the ETS cap
was unknown.

This long procedure involved substantial transactmsts—of a monetary and
administrative nature—causing, in turn, price vbtgtin the ETS and increasing
uncertainty among the regulated actors, and thedebsrring them from developing
long-term investment strategies for a low-carboconeoy.

Finally, during the first ETS pilot phase, the EBBctors’ emissions were not
sufficiently capped. The ETS cap indicates both @ah@unt of emissions the ETS
sectors are allowed to produce and how the burdethed European emissions
reduction target will be shared among emitting sesr how many emissions trading
and non-trading sectors are required to abate deroto ensure the European
compliance with the target established in bothKleto Protocol and in the Climate
Package.

A stringent ETS cap and a distribution of the eroiss reduction burden among ETS
and non-ETS sectors according to their marginatesbant costs are two necessary
conditions for creating effectiveness in the ETS. @e contrary, in the first pilot
trading period the lack of permit scarcity caudssel €Q price to fall to zero, thereby
failing to give any significant incentive to redu@missions. Consequently, the
emission reduction burden imposed on the ETS seai@s too weak, while the
reduction burden indirectly imposed on ETS sectms excessive compared to their
abatement potentialities and marginal abatemens$.cos

In summary, the experience gathered from the tiiesting period has induced the EC
to affirm that “a system based on national caprsgttioes not provide sufficient
guarantees that the emission reduction objectivel Will be achieved. Moreover,
such a system is not likely to lead to minimiserallecost of emissions reductions”
[COM (16) 2008 final, 7].

2.2The ETS Cap Setting Reform

The new ETS Directive has further centralized ti& Eegulatory framework in the
hands of the EC. Indeed, the NAP procedure has &lemdoned and substituted by a
unilateral EU-wide ETS cap setting procedure onabiedf the EC [COM (16) 2008
final]. This procedure is aimed at increasing theSEeffectiveness by reducing the
transaction costs linked to the NAP design, suhomnsand approval procedure—

costs due to time, administrative and monetaryofactincreased effectiveness is also

167



sought by enhancing harmonization in the Europearked through a unique

regulation. Differently from the previous tradingrpds, the amount of permits to be

assigned will be defined according to a commoregah across the MS where the

ETS sector might be located.

The EC has evaluated different options for settimg ETS cap and sharing the

emissions reduction burden between ETS and nondet®rs [SEC (2008) 52]:

1. Status quo approachMS have to determine the national caps with NAHsSs
approach corresponds to the same procedure applied past trading periods.

2. Equal effort approachthe cap would be determined at a level that wamlpose
the same total costs on the ETS and non-ETS sectors

3. Benchmark-based approacthis criterion implies that the cap is set acaugdo
each sector’s abatement potential.

4. Proportional reduction approachthe emissions reduction burden imposed on
trading and non-trading sectors would be propodido the European target (-
20%). Both ETS and non-ETS should reduce their @ons by 20%.

5. Efficiency approachthe ETS cap should be set at a level that woqldkze the
marginal abatement costs among trading and nomtaectors.

Subsequently, the EC has chosen the most app®p@tion according to three
criteria:

1. Effectivenessthe ETS cap should be set in order to ensura¢h&vement of
the objective of the proposal.

2.  Efficiency the ETS cap should be set at a level that wollibdvethe emissions
reduction target to be achieved at the least cost.

3.  Consistencythe ETS cap should be determined according tapgnoach that is
likely to limit trade offs across the economic, isbcand environmental
domains.

While the undesirable effects of th&tatus quoapproach have been already

commented upon, thequal effort approacthas not been considered economically

efficient, while the EC has considered thenchmark approaclkjuite vague and as
increasing uncertainty and the risk of additionarket distortions? Moreover, the

EC has identified this approach to be neither éffedn setting a cap nor efficient

% The EC maintains that the outcome of the benchmppkoach is not known either, as the cap
would rather be determined by assumptions as regtre period within which the required reductions
could be achievedSEC(2008) 52, 99].
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since it would require a complicated and very espen modeling analysis.
Therefore, these three options have been discénygldte EC.

The proportional reduction approacis consistent with the European objective and
coherent with the equity principle, according to iebh polluters have to pay
proportionally to the pollution they produce. Th&3¥cap determined according to
this approach is clear and easy to calculate; hewéwwould not be efficient since it
would impose a -20% emissions cut to all agentepeddently of their marginal
abatement costs.

According to the Commission, only tleéficiency approachwould comply fully with
the objective of least abatement cost to reducesanis” [SEC(2008) 52, 99]. The
EC has established that it is the most appropgaterion to share the emissions
reduction burden among trading and non-tradingosgcgiven that it is consistent
with the reduction target and that it is both eéfit and effective.

In fact, permit scarcity and an efficient distrilmut of the emissions reduction burden
among ETS and non-ETS sectors are two necessargitioos for creating
effectiveness in the ETS.

Perfect competitive trade would be sufficient toswe an efficient emissions
abatement that would minimize and equalize margibatement costs, no matter how
quotas and emissions reduction burdens have bédgilyrallocated among ETS and
non-ETS sectors. However, there is no linking mabetween ETS and non-ETS
sectors ensuring their MACs equalization throeghposttrade; therefore, the ETS
cap should be seix-anteat a level that would equalize trading and noditrg MACs
from the very beginning.

Based on a general equilibrium simulation moded, HC has established that the -
20% below 1990 emission reduction target would dfgesved at the minimum cost,
thereby imposing on the ETS sectors a -21% emissaabatement compared to 2005,
while non-trading sectors would be required to cediheir emissions by 10% [COM
(2008) 17 final]. The different reduction burdenmamg trading and non-trading
sectors have been justified by the trading andtrediing sectors’ different marginal
abatement costs: the ETS sectors have on avenage hoarginal abatement costs and
higher abatement opportunities than non-ETS sectdrsrefore, they have to bear a
higher emissions reduction burden than non-ETSsect

169



However, no data or results that could prove the$ Eectors have on average lower
marginal abatement costs and higher abatement nitees than non-ETS sectors—
and to what extent— have been published by the EC.

According to the modeling assessment analysiscalseeffective ETS cap consistent
with the EU’s commitment (-20% by 2020) correspotada level of 1,720 Mt CQin
2020. From 2013 through 2020, the ETS cap will beually reduced by 1.74% as
shown in Table 1 below [COM (2008) 16 final, a®]. The ETS cap indicates the
quantity of emissions the ETS sectors has to reduocarder to comply with the
European regulation. The increasing and progressénatness of the ETS cap gives a
first indication of the increasing cost and emissioeduction burden imposed by the
European Climate Policy on the regulated sectors.

Figure 15 shows that the annual caps set by théoE@he third trading period are
stricter than both the historical level of ETS esioas and the past ETS caps, thus
ensuring higher permit scarcity, which is requitedoromote emissions reductions.
More than being the result of the new centraliz&® Eramework, the increased ETS
cap stringency and predictability are the resuftthe increasing European political

commitment to building a credible and effectiveraie policy.

Figure 15 - ETS Third Trading Period Cap
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In conclusion, the new ETS Directive has improvée ETS’ effectiveness on

different fronts. The new centralized procedure detting the ETS cap reduces the
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transaction costs linked to the previous decenmtdliprocedure. It improves the
harmonization of the European regulation among ESES8tors, which will be
subjected to a homogeneous cap across MS defirmeddany to a common criterion
aimed at imposing on both trading and non-tradiagt@s an emissions reduction
burden coherent with their marginal abatement costseover, the ex-ante definition
of the ETS cap from 2013 to 2020 improves the @gut transparency and its
effectiveness by reducing the gfrice volatility and increasing the certainty tkfae
ETS installations need to build up their long-tenvestment strategies.

3. The ETS Allocation Criteria

Once the ETS cap has been set at an effective, lheslcorresponding amount of
allowances can be distributed among the regulatetbseither free of charge or as
auctioned. Art. 10 of the first ETS Directive hagablished that during the first and
second trading periods respectively at least 958®R886 of permits should have been
assigned free of charge according to historicalseions (i.e., grandfathering). Since
auctioning entails higher private costs than grathairing, the adoption of the latter
allocation rule has increased the ETS’ politicateqtability in the eyes of the ETS
regulated sectors.

However, since the first ETS pilot trading periodsMaunched, grandfathering has
been criticized on different grounds (e.g. Cramémd Kerr 2002, Hepburn et al.
2006, Demailly and Quiron 2006). According to th€,Bhe allowances allocation
rule has to ensure environmental effectivenesseandomic efficiency and avoid any
distortion of competition and undesirable distribeit effects. Only auctioning
satisfies these conditions of efficiency and duttional fairness [SEC (2008) 52].
Thus, a gradual shift occurs from grandfatheringai@ auctioning as an ETS default
allocation rule. The next sections focus on the a#lacation rule (i.e., auctioning),
analysing both the way it will be applied and tretemtial inefficiencies that could
arise in the post-Kyoto trading period.

3.1 The New ETS Allocation Rule

According to the EC, the allowances allocation rbbkes to ensure environmental
effectiveness and economic efficiency, and avoid distortion of competition and
undesirable distributive effects [SEC (2008) 52]hil& the first conditions ensure

efficiency, the last one is related to a principfefairness. In order to satisfy these
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conditions, the EC has decided that allowances babe initially sold in an auction
rather than being assigned free of charge. Accgrtbnthe EC, “full auctioning of
allowances scores best in increasing the efficiemicthe system and taking away
undesirable distributional effects” [SEC (2008) 3B3] and “full auctioning is [...]
the only option that entirely solves efficiency piems” [SEC (2008) 52, 106], while
on the other hand “the availability of free allowas reduces the financial necessity
for undertakings to reduce emissions” [SEC (20@3)&].

While the theoretical superiority of auctioning owgandfathering has been already
proved (they are both efficient and, what is mauactioning is fair), the EC’s latest
argument against grandfathering does not seem ke foperly into account
economic theory, and in particular the concept @partunity costs. Under
grandfathering, ETS installations are called todkebetween using the grandfathered
permits to cover their CQemissions or reducing their emissions in ordeseibat the
market price the allowances they have received ffee. Under auctioning,
installations have to decide between buying allaxgann an auction in order to cover
their CQ emissions or reducing emissions in order to lotier initial amount of
allowances to be acquired in an auction. Whileha latter case the incentive to
reduce emissions is determined by a cost that peeator does not want to bear, in
the former case the same incentive is determinethé\gain that the operator could
earn by reducing its emissions and selling the germeceived at no cost. Thus, in
spite of free allocation, the ETS installationsefabe same financial incentive to
reduce emissions that they would face under auaton

Moreover, in chapter 6 we have already argued Wiaen the opportunity cost of free
assigned permits is properly taken into accounth lgnandfathering and auctioning
are efficient allocation criteria. This analysis t®nsistent with an efficiency
interpretation of the polluter pays principle.

However, despite that both auctioning criteria are theory efficient, the
implementation of grandfathering in the ETS hasit@é problem concerning market
efficiency. Because of the lack of clear and harzenh allocation criteria, the way
grandfathering has been interpreted and implemeantédferent NAPs had negative
repercussions on the ETS functioning and effecagsnby reducing the incentives to
abate emissions and by generating distortions afipedition among installations
belonging to the same European sector and operatirige same Cap and Trade

mechanism butle factoregulated by different MS.
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In the light of both the inefficiencies and the asnled distributional effects caused by
the free allocation of allowances, the EC expressedntention to progressively
abandon grandfathering in favour of auctioning laes mew ETS default allocation
rule. That is, according to the EC, ofiljl auctioningcan ensure the efficiency of the
ETS. However, with both the Climate Package andnin ETS Directive’s final
approval it has become clear that the new allooatite to be applied during the third
ETS trading period is far from beirfigll auctioning Instead, three different allocation
rules, which vary from full auctioning to full grdfathering, will be applied to three
different types of sectors.

The new ETS Directive states that from 2013 onwaalfree allocation will be given
to energy installations, with the exception of @mgration plants, which can receive
an amount of free permits proportional to the haetvered to district heating or
industrial installations and to certain electrigithants located in the Eastern EU MS,
that respect particular conditions reported in & and 10 of Art. 10a of the new
ETS Directive® This first measure is effectivelyfall auctioningallocation rule.

On the other hand, energy-intensive manufactunsgallations not included in the
power sector will face a progressive transitiomfrgrandfathering to auctioning. In
2013, they will receive free of charge 80% of theoant allowances to be assignéd.
The initial proposal for a new ETS Directive pubksl on January 2008 stated that
80% percent of free allocation should progressivddgreased toward zero in 2020,
while the final proposal approved in December 2@@&es that the same initial
percentage of free assigned allowances (80%) widlehse by an equal amount each
year, arriving at 30% free allocation in 2020 aedaching full auctioning only in
2027. This second measure is here definedhiaed auctioningsince it combines

both grandfathering and auctioning. Rather than psupd by economic

35 The amendment to Art. 10a of the first ETS Direetistates that full auctioning should be the
allocation rule for the electricity generatorsvasl as the capture and the pipelines for the partsor
storage of carbon dioxide, while “electricity gesiers may receive free allowances for district imgat
and cooling and for heat and cooling produced ftiinohigh efficiency cogeneration as defined by
Directive 2004/8/EC in the event that such heatlpced by installations in other sectors were to be
given free allocations, in order to avoid distansoof competition” [2008/0013 (COD), 12]. Moreover,
the new ETS Directive grants derogation from fuit@oning to some electricity generators located in
certain East European MS [Art. 10a, point 9. 1@820013 (COD)].

3 The new ETS Directive specifies that grandfathermyld correspond to 80% of the “amount that
corresponded to the percentage of the overall Camtyawide emissions throughout the period 2005
to 2007 that those installations emitted as a ptapoof the annual Community-wide total quantify o
allowances” [2008/0013 (COD), 12].
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considerations, the progressive adoption of auttgprseems to be the result of a
political compromise aimed at increasing the paditiacceptability of the ETS in the

eyes of the regulated sectors.

Finally, those sectors that are found to be at oiskxposure to Carbon Leakage are
entitled to complete exemption from acquiring pesmin an auction. This third and

last measure isaure grandfatheringllocation rule.

Figure 16 — Third ETS trading period allocation rule
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The next section focuses on the problem of Carbeskage. After defining what is
meant by the term “Carbon Leakage,” the methodolmggssess the ETS sectors’
exposure to Carbon Leakage is analysed and thdtsesiuthe EC quantitative

assessment are presented and discussed.

4. The Risk of Carbon Leakage: Causes and Preventatideasures

After the CQ emissions have been priced, high energy interiestallations face a
cost increase, which weighs more heavily on thosetoss highly exposed to
international competition. In fact, differently frothe energy sector, which faces
limited international competitiof/, manufacturing sectors facing international
competition might have a limited possibility to pakrough their increased costs into
the final product price without incurring a sigedint loss of market share against
non-EU installations that are not subjected to #mme costly environmental
regulation.

A European climate policy imposing an unilaterastcon European firms gives an
indirect comparative advantage in favour of extth-ddmpetitors whose products are

thereby guaranteed to become relatively less expeasd, thus, more economically

37 Electricity can be traded only if a grid infragtture is in place and, even in this case, eletrizn
be transmitted only to a limited extent, as loadhe& grid is not congested and bottlenecks arelesgo
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worthwhile. Foreign goods’ substitutability for destic production increases and as a
result might cause imports to grow and internatipation to decrease.

The European industrial lobbies have claimed thaEumopean Climate Policy
imposing a stricter cap and switch from grandfatigeto auctioning would further
worsen their competitiveness against internatienatpetitors, forcing them either to
delocalize their production activity or to re-adsgeheir investment strategies toward
non-EU countries where stringent and costly climagulations are not in place. In
the worst-case scenario, European installationshtmaégso be forced to shut down
their plants with their production being replacedthe importation of cheaper extra-
EU products.

Such a risk derives mainly from the fact that thedpean climate policy is unilateral
(i.e., there are no symmetric climate policies mg&<$urope) and production-based,
rather than consumption-based. That is, the ETGlaigs the emissions linked to the
production of a good (i.e., production emissioma)her than the emissions linked to
the final consumption of that good (i.e., productigsions). Being production based,
the ETS installations can comply with the Europesgulation just by switching the
European production activity to outside Europe.

This is to say that the main effect of a unilatematl costly European climate policy
could be to outsource production and emissionsidmitEurope, with detrimental
effects on European economic growth. If this caseewirue, a unilateral European
climate policy imposing substantial asymmetric sosh the European economic
agents would not only be inefficient, but also feefive for the environment:
emissions would decrease in Europe, while incregggioportionally in the rest of the
world. Goods would be produced outside Europe #reh imported, causing
additional emissions from their importation.

The risk of Carbon Leakage would make the Europelmate policy both
economically and environmentally ineffective: “[giv] the extent that energy-
intensive industrial production is shifting globalfrom developed to developing
countries (which it is), the 20 per cent target barachieved without reducing carbon
concentrations globally by the implied amount. kedleif the production techniques in
developing countries are less carbon-efficient timageveloping countries, and if we
add the emissions from shipping, aviation, and rottasport, it could even increase

emissions” (Helm 2009: 6).
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In the light of the political will of moving beyonidyoto before Copenhagen 2009, the
European Commission has had to solve a conundrom: tb approve a credible
climate policy in a short time, while at the sanmeet ensuring political acceptability
and reducing the risk of Carbon Leakage. Sincerdénegotiation of the emissions
reduction target was not a political option, the pGposed a political compromise:
mitigate the cost impact of the ETS by granting %0@ee allocation instead of
auctioning to all the ETS sectors found to be stutbpbto the risk of Carbon Leakage.
In the eyes of the industrial lobbies, grandfatmgrimeans lower financial
expenditures, while in the eyes of the EC it mgawmigical acceptability of the new
European Climate Package and reduction of the @drbakage risk: “in the absence
of international agreement on climate change popkome allocation of allowances
for free could be an efficient instrument to avoet carbon leakaggSEC (2008) 52,
163].

However, this statement is not necessarily trugeithe asymmetric and unilateral
nature of the European climate policy, the risiCafbon Leakage will persist. This is
also because the ETS binding cap approved withCliimeate Package is anyhow
imposing an asymmetric costly emissions reductamén on the European industrial
sectors. Moreover, considering the opportunity £@ssociated with free allocation,
one could also guestion whether the total exemgdtiom auctioning would provide
any real protection against leakage. The role gfoopinity cost is critical to any
Carbon Leakage risk assessment under grandfathé&tieg assigned allowances have
an opportunity cost that installations have to tae account when deciding whether
it is more cost-efficient to produce in Europe arsk the grandfathered permits to
cover the related emissions or to delocalize proda@nd sell the exceeding amount
of allowances at the market price spite of free allocation, the ETS installations
could still find it cost-efficient to delocalizedhr plants outside Europe and sell within
the ETS the total amount of allowances they hageived for free.

Therefore, it is not a given that the adoption aingifathering instead of auctioning
will mitigate the risk of Carbon Leakage. This dgen looks more politically driven
than economically grounded.

Another issue concerns how to determine which Ed&oss should be considered
effectively at risk of exposure to Carbon Leakagel avhich not. The following

sections analyse whether the final methodology tatbpo assess which sectors
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should be considered at risk of exposure to Calbmakage has a solid economic

background, or rather if it is mainly politicallyiden.

4.1 Guidelines to Assess Carbon Leakage

Despite recognizing the necessity of assessingrithe of Carbon Leakage, the
Commission initially stated that the sectors or-sabtors exposed to the risk of
Carbon Leakage would be determined, if necessanly, after the final outcome of
the international negotiations for a Post-Kyotatyeto be held in Copenhagen at the
end 2009 [COM(2008) 16, Art. 10b].

Indeed, the first proposal for the new ETS Direztivnited itself to the introduction
of some general guidelines to analyse the ETS 2@rposure to Carbon Leakage,
without specifying under which conditions a seatould be effectively considered
exposed to Carbon Leakage and thus exempted frotioaung [SEC (2008) 52].
According to the EC definition, th@et cost increasas the variable that best
represents the risk of Carbon Leakage. It is ddfexethe part of cost increase caused
by the ETS that the regulated installations canpasts through to the final product
price without losing a significant share of the k&tr(against non-EU installations).
Thenet cost increase the result of a two-step analysis defined leyBETC and which

will be described in the following sub-sections.

4.1.1 Carbon Intensity and Cost Increase Assessment

The first step consists of the ETS sectamgustrial production process analysind

it is aimed at assessing to what extent the ETSimigrease the regulated sectors’
Ccosts.

After the CQ emissions have been priced, energy intensive llaistas bear two
types of costs.

First, they are required either to reduce theirssions or to cover their emissions gap
by acquiring a corresponding amount of permits lie ETS. Direct costs are
proportional to the installations’ direct emissipasfunction of the planémissions
intensity (tons of CQ emissions per ton of production), which mainly deggeon the
fuel mix, the technology efficiency, the amountsefif-produced electricity and the
industrial process emissions.

Moreover, energy-intensive installations have tg @digher price for the electricity,

which is increased by the market value of the alloges passed through by the

177



energy generators (e.g., Sjim et al. 2006). Thededct costs are proportional to the
production process’ indirect emissions represeitedhe installations’electricity
intensity (MWh per ton of production), which mainly depenols the amount of
electricity purchased and on the fuel mix used ¢oegate the purchased electricity
(i.e., fuel emissions factor). When assessing th® Enpact on the regulated sectors’
production costs, both direct and indirect emissioeed to be taken into account. It is
worth noticing that products’ indirect emission® aelated not only to electricity
consumption, but to all the phases composing thedymt life-cycle: from the
extraction and transportation of raw material te thstribution of the final product
and its final disposal.

In principle, it would be more appropriate to acabfor the product life-cycle direct
and indirect emissions; however, the EU ETS Divedtiregulates only the production
process rather than the whole product life-cycleyst limiting itself to the
consideration of only the direct and indirect enaiss related to the plants that can be

easily measured.

Table 12 — Determinants of Sectors’ Carbon Intensyt

Low Electricity | High Electricity Intensity
Intensity
Low Emissions| Agriculture (non-ETS) | Aluminium,  Electric  Arc
Intensity Furnace
High Emissions| Lime, Clinker Pulp and Paper
Intensity

4.1.2 Assessment of Trade Intensity and Exposure to Compgon

Assessing the cost increase caused by the ETS$ sufiwient to determine the risk of
Carbon Leakage. Sectors that are not exposeddamattonal competition are able to
pass through the cost increase to the final mgykeé without losing market share,
and are thus neutralized against the risk of Catle@kage.

Therefore, it is necessary to assess to what extemteffective exposure to
international non-EU competition allows the ETS ulaged installations to pass
through the cost increase to the final productepmgthout any substantial loss of
market share. Thus, an assessment of the elasticitiye relevant market demand
price is required. Alternatively, the Carbon Leakaguld be estimated by means of a
numerical general equilibrium model (e.g., CGE nispdie the GEM-E3 already
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financed by the EC). Nevertheless, given the tionestraints imposed by the political
agenda, the EC has considered that a simplifigchasbn of the European markets’
exposure to non-EU competition based on the amafuntport/export trade would be
sufficient to get first quantitative results, to &eentually improved and completed by
a deeper qualitative analysis of the charactesisb€ the sectors’ markets and
technology.

The EC affirmed that exposure to competition cooddassessed according to two
different indicators: 1) themport penetrationratio determined by the ratio of the
amount of imported products to consumed productd ap the export ratio,
determined by the ratio of the exported productgrtmluced products. From the first
EC guidelines, it is possible to conclude that kb cost increase and the exposure
to international competition should be taken siamgously into account to assess the

risk of Carbon Leakage.

Table 13 — Determinants of Carbon Leakage
Low Carbon Intensity |High Carbon Intensity

Low Trade Intensity |l — no risk of CL Il — low risk of CL
High Trade Intensity |11l — low risk of CL IV — high risk of CL

4.2 The Approved Methodology to Assess Carbon Leaia

After having published some general guidelinesstgeas the risk of Carbon Leakage,
the new ETS Directive specifies a two-step methogiplto assess which sectors are
at risk of exposure to Carbon Leakage. First, th@ s been charged with
determining the sectors at risk of exposure to Qarbeakage via a quantitative
assessment based on two alternative approaches.

First, a sector or sub-sector is considered toxpesed to Carbon Leakage if the sum
of direct and indirect costs induced by the ETS Wolead to an increase in
production costs exceeding 30% of its Gross ValuleleAl or if the value of its
exports and imports divided by the total value tsfturnover and imports exceeds
30%. Since it is sufficient to satisfy one of th&ot carbon and trade intensity
conditions in order to be considered exposed tbh&@uat.eakage, this first criterion is
here defined Separated approaghand it corresponds to one of the three area$3(A,
or C) of figure 17.
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Figure 17 — Exposure to Carbon Leakage according tthe “Separated
Approach”
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Second, even if neither carbon nor trade intersséceed the 30% threshold, a sector
or sub-sector can be fully exempted from auctionfnigs carbon intensity (sum of
direct and indirect cost divided by the gross valdded) exceeds 5&and if its trade
exposure (value of its exports and imports divibgdhe total value of its turnover
and imports) exceeds 10%. This second criterionhése defined “integrated
approach” because exposure to Carbon Leakage oouolyrsf both the carbon-trade
intensity conditions are satisfied (area D of feyas).

The new ETS Directive specifies that the list aftees found to be exposed to Carbon
Leakage according to the quantitative assessmentbeaeventually supplemented
after completion of a qualitative analysis, whidiogld focus on both the sectors’
technological potential to reduce emissions ortet8ty consumption and the sectors’

current and projected market characteristics.
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Figure 18 - Exposure to Carbon Leakage according tothe “Integrated
Approach”
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4.3 Analysis of the European Commission’s Quantitate Assessment Results

On April 29" 2009, the European Commission officially publishéte list of
industrial sectors found to be at risk of expostreCarbon Leakage by using the
guantitative assessment procedure specified iprngous section. These preliminary
results refer to 257 industrial sub-sectors analysethe European Commission at a
NACE 4 digit level of disaggregatiofi.

The NACE 4 sub-sectors’ carbon intensity has bestimated on the basis of
historical emissions registered in the Communityedmational Transaction Log
(CITL) and, when required, with information provadéy MS and by the industrial
associations themselvés,

Coherent with the former EC guidelines, the direms$t increase has been estimated
assuming that all the emissions had to be coverqdi@ng permits at a price of 30

€/ton. This assumption does not reflect the continthe new ETS Directive,

38 NACE is the Statistical Classification of Economctivities in the European Community. The
number of digits of the code specifies the levelthd classification system and the level of sector
integration.

The emissions produced by those sectors and plaimish are going to participate in the ETS
starting only from the third trading period (20132®) are not reported in the CITL; thus, they have
been prevalently estimated by applying to the fued combustion level the related emissions factors
and summing up the industrial process emissionghted by the historical level of production.
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according to which permits will have to be 100%aced in an auction only in 2027,
while in 2013 80% of permits will be assigned faeteharge and in 2020 only 70% of
permits will be sold with an auction. The EC queative assessment over-estimate
the direct costs imposed by the new ETS Directivihé regulated sectors, thus over-
estimating the sectors’ risk of exposure to Carbeakage.

Given the historical data of electricity consumptiandirect costs are estimated by
multiplying the amount of electricity consumed I tmarginal increase of electricity
price under the assumption that the 30€/ton prgdully passed through into
electricity prices (e.g., Reinaud 2007; Reinaud808BC DG Environment et al.
2006)°

Out of the 257 NACE 4 examined sectors, 98 sedatsnot result as exposed to
Carbon Leakage, 19 sectors have not been examewalge of the lack of official
and reliable data, while 140 sectors (56%) havendeand exposed to the risk of
Carbon Leakage. Out of these 140 NACE 4 sectomnpix&om auctioning, 3 sectors
comply only with the requirements imposed by théegnated approach (5%<
C.1.<30% and 10%-<T.1.<30%); 3 sectors have beersidened exposed to Carbon
Leakage according to the separated approach beocéulseir high Carbon Intensity
(C.1.>30% and T.1.<10%), while 134 sectors (98%h&f exempted sectors) have been
found exposed to Carbon Leakage according to tparated approach because of
their high trade exposure (T.1.>30%). The majonfythese sectors included in the
latter group are not carbon intensive at all: 83 outhe 134 sectors have been
exempted from auctioning only because of their lighde exposure since they would
face a (direct + indirect) cost increase lower thé of their Added Value, while 92
sectors would face a cost increase lower than bbiteir Added Value. Out of these
134 exempted sectors, 39 sectors would face armosiase between 1.5% and 5% of
their Added Value, while the last three sectors iddace a cost increase higher than
5%, thus resulting to be exposed to Carbon Leakagerding to both the integrated

and separated approach.

40 «Reinaud assumes that electricity pricing would lead full pass-through of the carbon opportunity

cost in power prices. A EUR20 per tonne of Obuld result in a 21% price increase in Continenta
Europe (or an increase of EUR10/MWh). McKinsey &uwdfys (2006) follow the same methodology

and also estimate that a EUR20/#C@rice will increase in electricity prices by EURMWhH”
(Reinaud 2008).
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Table 14 — Results of the Carbon Leakage Quantitate Assessment

Number of sectors
Sectors not evaluated 19
Sectors not exposed to Carbon Leakage 98
Sectors exposed to Carbon Leakage 140
- C.1.>5% and 10%<T.1.<30% (integrated approach) 3
- C.1.>30% and T.1.<10% (separated approach) 3
- T.1.> 30% (separated approach) 134
T.1.>30% and C.l.< 1% 83
T.1.>30% and 1%<C.l.<1.5% 9
T.1.>30% and 1.5%<C.].<5% 39
T.1.>30% and C.I. >5% (both separated and integtpproachesd) 3

Source: data elaboration based on European Comniomsz009

The Carbon Leakage assessment allows us to unaignstaich role both auctioning

and free allocation will cover during the ETS thirdding period. Indeed, we can

estimate the amount of permits that will be auatbrby assuming that it will be

proportional to the percentages of emissions preduzy the ETS manufacturing

sectors not exposed to Carbon Leakage.

Unfortunately, assessing the amount of emissioastas been historically produced

by the ETS sectors exposed and not exposed to Cadrkage is puzzling. In fact,

while the Carbon Leakage has been assessed qtiaelytaat a NACE 4 level, the

emissions data are collected at an installatioelland then aggregated in the CITL

registry in 9 different categories, which do notrrespond to the NACE code

classification (table 15).

Table 15 - ETS Verified Emissions per Sector t Coeq - EU 25

O

2005 2006 2007 2008

1. Combustion installations 1,458,440,788 1,469522| 1,482,556,567 1,434,380,80
2. Mineral oil refineries 150,018,671 148,543,346 48,440,503 147,831,560
3. Coke ovens 19,193,122 21,301,035 22,073,888 82(289
4. Metal ore roasting or sintering 12,638,622 18,085 14,610,022 9,646,738
5. Pig iron or steel 129,292,592 132,899,646 132627 132,897,010
6. Cement clinker or lime 177,537,990 182,078,984 90,853,632 177,543,699
7. Glass, including glass fibre 20,113,068 20,085,3| 19,953,995 21,164,105
8. Ceramic products by firing 14,732,20% 14,884,435 14,275,761 12,655,292
9. Pulp, paper and board 29,905,467 30,001,704 62899 30,718,015
99. Other activity opted-in 2,143,082 2,142,936 80,743 1,478,693
Total 2,014,015,611 2,035,650,683 2,055,950,387 8913W0,210

Source: CITL
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The different data aggregation criteria create sproblems. First, the emissions data
of combustion installations reported in the CIThabfe 15, category 1) aggregate
emissions produced by sectors both exposed aneéxpuised to Carbon Leakage.
Thus, it is not possible to estimate the percenta#gemissions produced by sectors
exposed to Carbon Leakage. We can subtract fromctimebustion installations’
emissions aggregated data the amount of emissrodsiged by the Public Electricity
and Heat Production fuel combustion activities aedistered in the European
Environment Agency’s GHG inventory reports. In tmsy, we can separate the
emissions produced by the energy sector, whicledsired to acquire permits in an
auction, from the emissions produced by all theothanufacturing installations with
a total rated thermal input exceeding 20 MW, whiwever belong to different
NACE 4 sectors.

Table 16 — EU 25 GHG Emissions from Combustion Inatlations (t CO, eq)

2005 2006 2007
Combustion installations 1,458,440,1881,469,722,527 1,482,556,56}
— Energy sectorAublic Electricity and Heat Prod.) 1,171,588,399,50 1,177,863,590,91 1,191,771,838,14
— Manufacturing Sectors 286,852,389 291,858,936 290,784,729

Source: CITL and EEA 2009

Unfortunately, it is not possible to further disaggate theManufacturingSectors
combustion installations’ emissions dataorder to assess the amount of emissions
produced by the combustion installations belond@NACE 4 sectors exposed and
not exposed to Carbon Leakage. Second, differenibrsecorresponding to the CITL
categories (table 15: 7. glass, 8. ceramic, arpu. and paper) include some NACE
4 sub-sectors, which have been exempted from auictjpand other NACE 4 sub-
sectors, which have not. However, since the emissidata are collected at an
installation level and aggregated at a sector levighout giving any NACE 4
specification, within a macro sector it is not pbks to separate the emissions
produced by the NACE 4 sectors exempted from awictip from the emissions
produced by the NACE 4 sectors that are not. Bgcsielg only the CITL categories
that entirely participated in the ETS during thetgsading periods and whose NACE
4 subsectors have been entirely exempted fromaaucg (2. Oil refineries, 3. coke
ovens, 5. iron and steel, and 6. cement, clinkdinwe), it is possible to conclude that

at least 57% of the permits to be allocated tartbdestrial manufacturing sectors will
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be assigned free of charge. This is a precautiomaggr-estimation of the percentage
of permits that will be freely assigned to the BEf&nufacturing sectors since it does
not take into account either the sectors that ptesely some NACE 4 sub-sectors
exposed to Carbon Leakage (and thus entitled ®vwedree permits) or the fact that
even the sectors not exposed to Carbon Leakage redkive in any case a
progressively decreasing percentage of free pel@d% in 2013, and 30% in 2020).
However, these considerations are sufficient tockme that auctioning will be the
default allocation rule only for the energy sectam;the contrary, the free assignment
of permits will remain the dominant allocation eribn for the ETS manufacturing

sectors, even in the third ETS trading period.

Table 17 — Emissions from Sectors Exempted and NBkempted from

Auctioning
| (ton Coseq.) | (%)
ETS Manufacturing Sectors
Exempted from auctioning 476,042,379 57%
Partially exempted 366,384,833 43%
Total 842,427,212 100%

4.3.1 Analysis of the Carbon Leakage Assessment Medology

The methodology defined to assess Carbon Leakadmded on two alternative
approaches, which differ substantially. Tiheegrated approachakes simultaneously
into account both the carbon and trade intensigigsyell as both the cost increase and
the possibility to pass through this increased tmshe product price, which depends
on the sector’s exposure to international competitiEach of these conditions is
necessary but not sufficient for a sector to besmred exposed to Carbon Leakage;
their combination defines the areas of exemptiomfauctioning A1, B, C1 and D of

figure 19.
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Figure 19 - Areas of Exposure to Carbon Leakage
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On the contrary, according to tilseparated approaghCarbon Leakage is assessed
either on a “cost increase” basis or on a “tradposure” basis. Above the 30%
carbon intensity threshold a sector is automagicatkempted from auctioning,
independently of both its effective exposure taeinational competition and of its
pass-through possibility (areas Al, A2 and B ofifeg19). Similarly, above the 30%
trade intensity threshold a sector is automaticalyempted from auctioning
independently of the ETS cost impact (areas B, 1@ILG2 of figure 19).

However, three of the five exemption areas defingdheseparated approachave
been already delimited by treggregatedapproach(Al, B, C1). Thus, the unique
additional contribution of the separated approackhe Carbon Leakage assessment
methodology is the delimitation of the two areas &fl C2. These two areas grant
exemption from auctioning both to sectors exposedhtiernational trade, which do
not face any substantial cost increase from the BBR sectors located in the area
C2), and to the most carbon-intensive sectors, lwh@ve some cost pass-through
possibility ensured by their limited exposure ttemational competition (3 sectors
located in the area A2).

It is possible to conclude that tkeparated approacks distortive and hence not an
appropriate criterion to assess Carbon Leakage. cfiberion’s unique effect is to
protect many sectors that, being either carbondregeutralized against international

competition, do not face a real risk of Carbon laggk as it has been defined by the

186



EC guidelines on theet cost increasbasis; thus there is no real economic rationale
supporting their exemption.

Based on an integrated analysis of both carbonti@u# intensities, thentegrated
approachis the unique criterion suitable for assessingrible of Carbon Leakage.
After discussing the consistency and effectiverddmth the criteria defined in order
to determine which sectors should be exempted feumtioning, the defined
thresholds need to be considered in order to eteatha effectiveness of the Carbon
Leakage assessment methodology. First, the EC doeexplain if and why the
chosen thresholds should be tailored to evaluaeish of Carbon Leakage. It is not
clear whether the 5%, 10% and 30% thresholds haee ket arbitrarily or whether
they have been specified according to economiccimies. Moreover, deciding on a
threshold basis whether permits should be assidoedree or auctioned, thereby
implying that sectors can be either fully exemgtedn auctioning or not exempted at
all, will impose a regulatory measure that is naiportional to the sectors’ effective
exposure to the risk of Carbon Leakage and mighd thhem a distortive incentive to
adopt opportunistic behaviour.

For instance, fully exempting a sector whose carlaowl trade intensities are
respectively 5.1% and 10.1%, while at the same tmieexempting at all a sector
whose carbon and trade intensities are 4.9% an®,9rBight induce ineffective
behaviour on the part of the unexempt sector, whmhld increase its emissions in
order to pass the given threshdtdAlternatively, rather than evaluating the risk of
Carbon Leakage according to a discrete threshod@, &llocation could be granted
proportionally to a continuous variable which retiethe degree of carbon and trade
intensity. According to this hypothetical allocatioule, each sector would initially
receive 80% of allowances for free, as defined bg ETS Directive, plus a
percentage of free allowances proportional to #grek of risk of exposure to Carbon
Leakage.

Finally, the relevance and appropriateness of #r@bles chosen to assess the risk of
Carbon Leakage need to be discussed. The costse@nd the consequent risk of
exposure to Carbon Leakage has been assessed imgitie sectors’ aggregated
level of historical emissions and electricity comgations with the sector added value
data. Thus, the higher the level of emissions hedriore electricity that is consumed,

“ The ETS directive specifies that the Carbon Leak&ssessment can be updated every year on the
basis of new data.
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the higher the probability to be exempted from munihg, independently of sectors’
carbon and energy efficiency. The ETS additiomsk érom auctioning allowances is
more likely to be borne by the more carbon and gnefficient sectors, which have
taken early action to reduce their emissions aretggnconsumption and which are
more likely to have higher than average marginateinent costs and lower potential
for further emissions reduction.

The public willingness to shift from grandfatheritggauctioning under the constraint
of minimizing the risk of Carbon Leakage has ledhi® establishment of an allocation
mechanism that ends up favouring and protectingrbst polluting sectors, which
are more likely to be exempted from auctioning.td¢ same time, this allocation
mechanism ironically imposes additional costs oa thost carbon and energy
efficient sectors, which face less probability efriy exposed to Carbon Leakage, and
thus have to acquire permits in an auction. In keion, the new ETS Directive has
defined a procedure to allocate allowances amorfg &lctors according to arbitrary
criteria, which do not seem to have a solid ecowcofaundation, thus failing to
improve the harmonization within the ETS requiredminimize possible market

distortion.

4.3.2. Relevant Market and Optimal Level of Data Aggregaton

While the previous section has analysed the effectss of the criteria defined by the
EC to assess the risk of Carbon Leakage, thisosefticuses on the level of data
aggregation adopted to assess the sectors’ expmmsGagbon Leakage.

Data can be aggregated either at a national orE&trapean level (i.e., horizontal
aggregation) and at a sector NACE 3 or sub-secth€H 4 level (i.e., vertical
aggregation). The degree of risk of exposure tdQarl eakage can vary depending
on how data are aggregated. Therefore, it becoreesseary to define the more

appropriate level of horizontal and vertical daggragation.

Table 18 — Levels of Data Aggregation
Horizontal Aggregation
European level| National level
Vertical |NACE-3 Code Aggregation I Il
Aggregation | NACE-4 Code Aggregation 1 v
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When evaluating the optimal level of data aggregatiwo opposite considerations
should be borne in mind: first, the higher the eéegof data disaggregation, the higher
the risk of applying different allocation criteribat undermine the harmonization of
the regulation among sectors and countries. Omtier hand, the more data that are
aggregated, the higher the risk that the Carbokadgmassessment will not reflect the
technologies, industrial processes and market ctarstics of the regulated sectors.
The new ETS Directive states that “the Carbon Lgeakask [...] should be assessed,
as a starting point, at a 3-digit level (NACE-3 @hdr where appropriate and where
the relevant data are available, at a 4-digit I€NM&ACE-4 Code)"[2008/0013 (COD),
14].

The EC has assessed the sectors’ Carbon Leakagsuegmn the basis of European
data aggregated at a NACE 4 level (Table 18, ¢g/lwithout specifying the reason
why it should be more appropriate to assess theofiarbon Leakage on the basis
of industrial data disaggregated at a 4-digit lesald geographical data aggregated at
a European level. It is not clear if the decisiegarding the level of data horizontal
aggregation and vertical disaggregation has beedenacording to a common
economic criterion.

In order to fill this legal gap, this analysis poges a uniform criterion to determine
the optimal level of data aggregation: the rislCairbon Leakage should be assessed
on the basis of data aggregatednsistently with the relevant product and
geographical market where the regulated sectorspeigf? This criterion is coherent
with the qualitative assessment guidelines, whitdtesthat the Carbon Leakage
assessment should take into account the sectansent and projected market
characteristics. Potential distortions of competition deriving frothe European
regulation would be minimized if the installationempeting in the same relevant
market were subjected to a uniform allocation rilest, the relevant product and

geographic market where the ETS installations caensbould be assess€dand

42 According to the European Commission, “[tlhe relgvenarket combines the product market and
the geographic market, defined as follows: a retey@oduct market comprises all those products
and/or services which are regarded as interchatgealsubstitutable by the consumer by reasonef th
products' characteristics, their prices and therided use; a relevant geographic market comptises
area in which the firms concerned are involvedhim $upply of products or services and in which the
conditions of competition are sufficiently homogeus” Official Journal C 372, 09/12/1997 P. 0005 —
0013 available ahttp://europa.eu/scadplus/leg/en/lvb/I26073.htm

3 The Commission attempts to define the product ntdokeinvestigating whether product A and
product B belong to the same market. It also tidedetermine the geographic market by producing an
overview of the breakdown of the market shares Hmfdthe parties in question and by their
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then risk of exposure to Carbon Leakage shouldstienated using data aggregated
consistently with the relevant market assessment.

When deciding the most appropriate level bbrizontal-geographical data
aggregation it is necessary to evaluate to what extent dgtpegyated at a European
level can represent the relevant market where Eanojnstallations compete and thus
reflect the exposure to international competiti@eefd by installations or sectors
located in specific geographic aréaaVhen deciding the optimal level oBrtical-
industrial data aggregationit is necessary to evaluate which classificat(oa.,
NACE-3 or NACE-4) better represents the relevamdpct market where the ETS
installations compete. On one hand, a 3-digit lerellysis risks aggregating sectors
characterized by different industrial processeshvspecific energy or emission
intensities required to produce goods, which—albeibnging to the same NACE
classification—are characterized by different degref quality (such as primary and
secondary aluminium, BOF and EAF steel). Despiteinga similar physical
characteristics, products belong to different raldvmarkets if they have different
levels of quality. On the other hand, a Carbon bgekassessment based on data
disaggregated at a 4-digit level might have theesitdd effect of applying two
different allocation rules to different sub-sectthat de factocompete in the same
relevant market®

Moreover, an analysis at a 4-digit level risks pradg insignificant and misleading
results also in the case that installations prodsiceiltaneously different products
that are classified in different NACE 4 categoresl that might have been regulated
by different allocation criteria despite being pumodd by the same installation. In
cases like this, the related plants’ emissions emergy consumption data cannot be
disaggregated easily among the different NACE 4elkevThe higher the data

disaggregation level, the higher the risk of usimgepresentative data and obtaining

competitors, as well as of the prices charged and mice differentials. Official Journal C 372,
09/12/1997 P. 0005 — 0018vailable ahttp://europa.eu/scadplus/leg/en/lvb/I26073.htm

44 For instance, when analysing sectors that producelgywhose transportation costs significantly
impact the final price (e.g., cement), it can beesked that sectors located in continental countie
less exposed to international competition thanossdbcated in sea countries.

> For example, in the case that the two NACE 4 suitese—onemanufacturing ceramic tiles and
flagsand the othebrick tiles and construction products in bakedyetavere producing substitute
goods competing in the same market, then thesersedttould be homogeneously regulated and
subjected to the same allocation criterion. In taise, the qualitative analysis would suggest quéni
Carbon Leakage assessment based on NACE 3 aggiegaters.

190



biased results. This suggests that an analysis atdigit level would be more
appropriate. Alternatively, the EC should clarifpwh aggregated data from plants
producing simultaneously different goods have ldisaggregated at a NACE 4 level
in order to improve the transparency of Europeagulegion. In conclusion, the
Carbon Leakage quantitative assessment should Ipeowed by a qualitative
valuation concerning the appropriate NACE leveldata aggregation. This chapter
interprets the EC guidelines, asserting that @ippropriate to use 4-digit level data
when this degree of aggregation better reflects diracteristics of the relevant
market where installations compete. Indeed, distast of competition in the
European markets would be minimized if the riskCairbon Leakage were assessed

using data aggregated according to the relevarkehaihere sectors compete.

5. Conclusions

In 2008, the European Commission declared its finbention to strengthen the
European Climate Policy beyond the Kyoto Protoaminmitment. The new ETS
Directive has re-designed the ETS legal frameworsrder to improve its functioning
during the third post-Kyoto trading period (201320). In fact, the experience
gathered from the past ETS trading periods suggleatshe ETS effectiveness could
be improved on different fronts.

This chapter has analyzed the ETS reform focusmgoath the ETS cap setting
procedure and on the allocation mechanism to Mig&i permits among ETS
installations. Different conclusions have been hedcconcerning the two different
topics of investigation.

Regarding the ETS cap setting procedure, it isipess conclude that the new ETS
Directive has improved the ETS effectiveness ifiedént areas. The new centralized
procedure for setting an EU-wide cap reduces thaes#ction costs linked to the
previous decentralized procedure. It improves themionization of the European
regulation among ETS sectors, which will be sulgdcto a homogeneous cap
determined according to a common criterion aimeongosing on both trading and
non-trading sectors an emissions reduction burdemerent with their marginal
abatement costs. Moreover, the ex-ante definitiothhe@ ETS cap from 2013 to 2020
will improve the regulation transparency and itkeetiveness, by reducing the €O
price volatility and increasing the certainty ETri$tallations need to build up their

long-term investment strategies.
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Different conclusions have been reached when anglyse allocation rule reform.
First, the EC has expressed a clear intention tft $flom grandfathering to
auctioning. However, a theoretical full auctionimde has been substituted with three
co-existing allocation measures that will be apgplie different sectors depending on
their risk of exposure to Carbon Leakage, thusebeing, rather than improving, the
rules’ harmonization within the ETS.

Moreover, the analysis of the Carbon Leakage asssgsmethodology has shown
that instead of improving the allocation transpayerand creating a higher
harmonization of rules, the EC has defined highbjteary and inefficient criteria to
assess which sectors are entitled to be exempted ductioning. The results of the
EC Carbon Leakage quantitative assessment shovhthéitee assignment of permits
will remain the dominant allocation criterion fdvet ETS manufacturing sectors, even
during the third ETS trading period. Moreover, #ralysis conducted by the EC is
based on data aggregated in a discretionary waichwdo not reflect the relevant
market where ETS sectors compete, thus failingmorove the harmonization within

the ETS by minimizing any possible market distartio
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Chapter 8 - Summary and Conclusions

1. The Challenge of the European Climate Policy

The last decades have experienced an increasing@ess about global warming, its
causes and potential consequences for the ecosystganeral, and humankind in

particular. Global warming is currently recognizagl one of the most impressive
negative externalities ever experienced within western market economy. In the
light of the problematic trade-off between envir@mtal protection and economic
growth, mitigating climate change without prevegtiaconomic development has
become one of the most significant issues on thhefd&an political agenda. With the
ratification of the Kyoto Protocol, the former E8 MS first committed to reduce 8%

of emissions below the level of 1990 by 2012. 1®20the European Commission
published the communication "Limiting Global ClirmaChange to 2° Celsius: The
Way Ahead for 2020 and Beyondyhere it expressed its firm intention to enforce
emissions-reduction climate policies even beyordtéhms of the Kyoto Protocol. At

the end of 2008, the European Climate Package,hmMnnposes a unilateral 20%

emissions cut below the 1990 emissions level by)202s finally approved. The real

challenge of the European climate policy is notnsaoch to reduce the European
emissions. Such a goal could be easily achievelbwgring the European levels of

production and consumption. However, this scenaonald constitute a failure of the

European climate policy, rather than a successesirwould be characterized by an
increase in unemployment rates and by a worseriittgedcuropean welfare.

The real challenge is to promote a gradual swibch low-carbon economy in which

emissions can be reduced without compromising Eaopeconomic growth and

well-being. This sustainable scenario needs toumpated by the innovation and

introduction of technologies that are simultanepusfficient and environmentally

friendly.

2. The Political and Economic Origins of the Emissins Trading Scheme

Achieving the EU’s ambitious environmental targstthout slowing down European
economic growth requires adequate economic instntsn@ilored to induce a cost-
effective reduction of GHG emissions. The Europé&arective 87/2003/EC has
established a cap and trade system—the Europearssioms Trading Scheme

(ETS)—as the main legal and economic instrumenediat promoting a reduction of
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emissions in a cost-effective way. According to thlevant economic literature, both
taxes and tradable permits constitute an efficient flexible means to internalize the
costs of pollution; therefore, it has been questtbwhy a cap and trade system has
been preferred to a tax system to facilitate coamgie with the Kyoto target. Different
explanations have been given.

First, it has been argued that in an internatiaoaltext a cap and trade instrument—
compared to carbon taxes—garners higher politicegptability in the eyes of MS,
which are not willing to give up their sovereigmtythis strategic field. Second, while
taxes are subjected to the risk of normative aschfiarbitrage which might cause a
race to the bottom and thereby limit internatioc@ peration, a cap and trade system
is more likely to favour and induce internationabperation according to both a top-
down approach (i.e., linking of different cap analde schemes) and to a bottom-up
approach (i.e., voluntary agreements in the formcetified emissions reduction
contracts—such as the case of clean developmeritanisms).

The general preference for a cap and trade scheereadax system, which has been
already experienced in Europe, has been also egoas the result of the failure of
European regulation, which has bemapturedand influenced by private interests.
While equally efficient, taxes and tradable perntigve different redistributive
effects: a tax system entails a transfer of monem fthe private to the public sector.
Imposing a carbon tax (or auctioning allowances)lts in firms having to pay not
only for the emissions they abate but also for pb#ution they generate. On the
contrary, a cap and trade scheme—where allowamneesllacated for free (as in the
ETS)—entails opposite consequences for the puinlante, as the potential revenue
from taxing carbon emissions (or from auctioningwhnces) is kept by the private
parties, which have to pay only for the emissidmsytreduce. Compared to a tax
system (and to auctioning), the advantage of gedhdfing allowances within a cap
and trade scheme increases the political accejpyabilregulation in the eyes of the
regulated agents (e.g. Baumol and Oates, 1998enbetg et al., 1999). For this
reason, a cap and trade scheme has been prefeverd aotax system, and
grandfathering has been adopted as the prevaletiiotheof allocating emission
allowances (e.g. Revesz and Stavins, 2004). Aftemtioning the different
redistributive effects that exist between a taxesysand a cap and trade system (of
grandfathered allowances)—and after highlightireyhilgher political acceptability of

the second instrument over the first— it is impottégo focus on the efficiency
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properties of the cap and trade scheme. The Lavwc@né&mics literature considers a
cap and tradesystem, where a limited number of freely tradaléuting property
rights is generated and assigned to economic ggamtsptimal instrument to induce
efficient emissions reduction. According to the &ean ETS Directive, the ETS was
expected to promote emissions reduction in aniefficand cost-effective way by
reducing the GHG emissions where the marginal afeté costs are lowest (art. 1).
The European Commission estimated that “the schehwaild allow the EU to
achieve its Kyoto target at a cost of between €a2@ € 3.7 billion annually. This is
less than 0.1% of the EU's GDP. Without the scherompliance costs could reach
up to € 6.8 billion a year” (EC 2004: 6).

3. The Purpose, Scope and Methodology of the Thesis

In the light of the theoretical properties of a Gapl trade system, this research has
analyzed both the legislation that establishedBh& and its economic performance
in order to assess whether the ETS can be condidep®st-effective instrument to
reduce emissions, as theorized by the relevantafitee. A Law and Economics
approach has been applied. First, the researclyinestioned whether the ETS has
been affected by some inefficiencies, and wheretifiled, it has investigated to what
extent they could be considered a consequencesairtierlying legislation (positive
analysis). When the ETS institutional and legaligieshas been found to be
ineffective or distortive, we have analyzed whettier ETS inefficiencies could be
corrected by improving the European legislatiorrigmative analysis). In this analysis,
the Kyoto emissions reduction target has been takea given; thus, by questioning
the effectiveness of the EU ETS to reach a givegetano attempt has been made to
infer conclusions about the efficiency of the Ky&tmtocol in general. The positive-
normative approach of this thesis has been develaptvo parallel levels of analysis
upon which both the ETS’ effectiveness and the B8&ors’ production costs mainly
depend. First, a macro-level analysis of the ETSeen developed focusing on the
ETS cap level. The stringency of the cap determinesamount of emissions the ETS
sectors have to reduce and how much MS rely onettosmomic flexible mechanism
to comply with the Kyoto target. A second analysighe ETS has focused on the
allocation rule adopted to assign the initial antoohallowances among the ETS
sectors. The choice between grandfathering andoaireg impacts both the ETS
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sectors’ costs and competitiveness in the seconaiamnkets. These allocation rules

have been compared according to both an efficiandyequity perspective.

4. Analysis of the ETS Cap Stringency to Assess tligfectiveness of the ETS

In chapter 5 of this thesisve have analysed to what extent MS are effectikalying

on the ETS to comply with their Kyoto commitmentd we have determined
whether the emissions reduction burden derivingnftbe ratification of the Kyoto
Protocol has been divided between ETS and non-E¢®rs in a cost-effective way.
This research has focused mainly on the ETS capoanids stringency, where the
ETS cap indicates the proportion of emissions tihat ETS sectors are legally
required to abate and, consequently, the amouamigsions the non-trading sectors
have to reduce to comply with Kyoto commitmentsth&oretical benchmark has
been determined to assess the ETS cap stringeddyp avaluate if emissions permits
were over-allocated during the first and second E&&ing periods. According to this
benchmark, over-allocation occurs when the ETSecaggeds a theoretical ETS cap
that would impose an emissions reduction burdetherETS sectors proportional to
the share of European emissions they produce.

This methodology has clarified how the emissiorduction effort has been divided
between ETS and non-ETS sectors, highlighting tatwéxtent MS have been
effectively relying on the ETS to comply with th&yoto commitments.

The analysis has first demonstrated that over-afion of allowances occurred in
most of the European MS during both the first amcbad ETS trading periods. Then,
the causes and consequences of over-allocation beese discussed. First, we have
seen that the over-allocation of allowances hasnbtwoured by the ETS’
decentralized legal procedure where, accordindg¢optrinciple of subsidiarity, MS
were delegated the duty to design for each tragergpd a NAP to specify both how
many permits would be assigned at a national lamdlhow they would be distributed
among national ETS sectors and installations. Gitren lack of clear allocation
criteria (Annex Il of the Directive) and the lack historical data on ETS emissions,
MS ended up over-allocating allowances by settiagjonal caps which were not
equally proportional either to their national targe to the national percentage of
emissions produced by the ETS sector.

Five years after the first ETS Directive, also E@ has recognized that delegating to

MS the duty of setting national ETS caps has cdeatsort of prisoner’s dilemma
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where “each individual MS recognises the collectiterest to set restrictive caps for
optimal reduction of emissions in the EU, but ass an interest to maximise the
national cap” [SEC (2008) 52, 90].

According to the political economic approach to tieory of regulation, it is possible
to infer that national regulators have been capturg the private interests of the
regulated agents, who have succeeded in receiviggnarous amount of permits,
thereby reducing the impact of the ETS on theirtgsobut in the mean time
compromising the effectiveness of the ETS. Thithiss main consequence of over-
allocation: the C@price has fallen toward zero, thus failing to pdevany significant
incentive to reduce emissions.

Moreover, the methodology and the benchmark chdserasses the ETS cap
stringency has highlighted that the ETS, despitegothe most important mechanism
of the EU climate policy, is not sufficient to emsicompliance with the Kyoto target.
This is because the ETS regulates only part ofBbeemissions, and it has to be
coordinated with the national climate policies aima inducing emissions reduction
in the non-ETS sectors. Indeed, compliance with Emeissions reduction target
established in the Kyoto Protocol requires that lineer the emissions reduction
burden imposed on the ETS sectors is (and the htgheETS cap is), the stricter non-
ETS environmental policies must be, and vice-versa.

Thus, the other shortcoming of permit over-allomaiis that stricter national non-ETS
policies should have been promoted in order to dpmyth the Kyoto target,
entailing a transfer of the emissions reductiororeffrom trading to non-trading
sectors—a transfer that is not cost effective.dat,fsince the ETS sectors have on
average lower MACs than non-ETS sectors, they shbelar a higher emissions
reduction burden. Thus, the reduction burden itlyemposed on non-ETS sectors
is excessive compared to their abatement poteirggbnd marginal abatement costs.
This analysis has shown that the size of over-ation has differed among MS. As a
consequence, despite being subjected to the samedan regulation, national firms
and sectors competing in the same European masket horne different emissions
reduction burdens depending on the MS in which tege located. The distribution
of different reduction burdens across national E€8tors has undermined the level
playing field in the secondary European common etankhere they compete, causing
a distortion of competition and creating undesigabtonomic consequences at the

expense of an effective EU common market integnatio
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Moreover, the NAP decentralized procedure has as@@ uncertainty in the market
among the ETS installations. In fact, the Europga® cap could be determined only
expostby summing up the different national caps oncéha@INAPs were definitively
approved by the EC. NAPs should have been examanedapproved by the EC
fifteen months before the beginning of the subsegtrading period, but during both
the first and second ETS phases some NAPs werltyfaggproved only some months
after the beginning of the trading period in quesdi As a result, at the time the ETS
trading periods were officially launched many itistéons did not know the amount
of permits they would initially receive, and theé¢of ETS cap was unknown.

This long procedure involved substantial informatiand administrative costs,
causing price volatility in the ETS and increasimgertainty among the regulated
actors, and ultimately deterring them from devealgdong-term investment strategies

for a low-carbon economy.

5. Analysis of ETS Allocation Rules: Efficiency andequity

As stated in Art. 10 of the first ETS Directive,rohg the first and second trading
periods respectively at least 95% and 90% of permire assigned free of charge
(i.e., through grandfathering). Since auctioningaés higher private costs than
grandfathering, the adoption of grandfathering Ihaseased the ETS’ political
acceptability in the eyes of the ETS regulatedasctHowever, since the first ETS
pilot trading period was launched, grandfatherirag lbeen criticized on different
levels. First, it has been blamed for causing uinelésedistributive effects: many
electricity generators could earn windfall profiby passing through to the final
electricity price the market value of the allowamdbey initially received for free.
The general criticism has regarded the unfairnésadwucing consumers to pay for
what producers received for free. Grandfathering b@en criticized also regarding
the issue of efficiency as some claim that it isieglent to a government subsidy,
which creates an artificial and undesirable inaenfor existing market participants
not to exit the industry and to keep operating olaled less efficient plants (Nash
2000). Also the European Commission has expresseddoubts concerning the
properties of grandfathering by arguing that “flictioning of allowances scores best

in increasing the efficiency of the system andrigkaway undesirable distributional
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effects” [SEC (2008) 52, 163] and “full auctioniig[...] the only option that entirely
solves efficiency problems” [SEC (2008) 52, 106].

This thesis has analysed whether it was correctldssify grandfathering as an
inefficient allocation ruleper se.The main purpose afhapter 6 has been to assess
whether grandfathering could be considered—in themd in practice—an efficient
and fair allocation rule. In order to do this, tleisapter has analysed the conditions
under which this allocation rule is consistent wikie polluter-pays principle. The
basic question is: do polluters pay under granefatl, or not? First, a taxonomy of
efficiency and equity interpretations of the paditupays principle has been presented.
Within the efficiency interpretation, a “weak” forof the polluter-pays principle (i.e.,
no subsidization) has been distinguished from isrohg” form (i.e., cost
internalization). The weak form requires that thevegynment refrains from
subsidizing pollution control, while the strongforequires that polluters internalize
the costs of pollution. This means that the strfamm subsumes the weak form: both
versions require that companies internalize patutosts.

Contrary to this view, which finds grandfatherimgfficientper se it has been argued
that, once the opportunity costs of freely assigalkalvances are properly taken into
account, both grandfathering and auctioning areakyguefficient in inducing
emissions reduction, while continuing to have défé redistributive effects. Once a
market for tradable permits where parties can yréakgain their allowances at zero
transaction costs is in place, an efficient outcammeeached independently of how
allowances are initially assigned. Moreover, pagdime opportunity costs of the
grandfathered permits to the final market priceec®nomically correct. In fact,
grandfathered permits can be used to cover the minod@missions resulting from the
production activity or, in the case of emissionduction, they can be sold in the ETS
at the market price. When the first option is cimpsiie opportunity cost of the
grandfathered allowances is determined by the @oregorofit the firm could have
earned by reducing emissions and selling the ssipfipermits at the market price.
Given these two alternative uses of grandfatheexthips, the ETS installations will
continue to produce and to cover their emissiorh tie freely assigned allowances
only if this option is a first best. In other wordSTS installations have to be sure that
when producing and using their allowances to colkeirr emissions they can gain a
profit which is at least as big as the one theyld@arn by reducing emissions (or

decreasing production) and selling the exceedinguartnof allowances received at no
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cost. This alternative use of tradable permits @xrgl why it is correct that firms
internalize the market price of free assigned adlioges into their marginal production
costs, passing it into final prices.

Internalizing the cost of the emission externailitip the price is not only correct but
effective: as the price increases, polluting prasilb@come costlier and less attractive,
whereas market competition should ensure a prageessvitch toward cleaner and
less expensive products and technologies. In gmahdfathering permits according to
historical emissions results in more polluting frmeceiving a higher amount of
permits than less polluting firms; thus the mor@m@a polluted, the more allowances
are assigned and the higher the opportunity cose tmternalized and passed through
to the market price. Thus, after the ETS has betabkshed and allowances have
been grandfathered, firms producing with pollutpignts face a higher marginal cost
increase than those firms adopting clean techneogi

When secondary markets are competitive, more pogjuirms have to compete at
higher prices; thus, their competitiveness is woeseand in the long run polluting
plants tend to be driven out from the market tsblestituted by less efficient carbon-
intensive plants. The claim that polluters do rey pnder grandfathering can only be
defended from a fairness perspective. The comparathalysis of auctioning and
grandfathering has shown that, while both allocatioles are consistent with the
efficiency interpretation of the polluter-pays miple, only auctioning complies also
with the “extended” form of the polluter-pays piiple, where equity is used as a
criterion on top of—and not instead of—efficiency.

While having the same effects in terms of marketcame, the real difference
between auctioning and grandfathering is redistiveuwho pays whom. The former
solution entails a money transfer from the regulaectors to the governments. In the
latter solution, the ETS installations keep the &onClearly, while private
companies have a preference for grandfatheringempovents intended to switch
toward auctioning as a default allocation rule tbe third ETS trading period.
Because polluting firms do not have to purchase dhgssion rights while their
shareholders become richer, grandfathering may dreejved as unfair from an
extended polluter-pays perspective. Auctioning esuhe internalization of the
pollution costs and, in addition, forces polluterpurchase their emission rights.
Finally, this chapter has analysed whether ther#tmal findings concerning the

efficiency and fairness of grandfathering withie tBTS can still be considered valid
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in the light of the lack of ETS cap stringency. Bighlighting the inefficiencies that
emerged at the time of applying this allocatiorerul the ETS, the chapter concludes
by determining some conditions that have to besfsadi to ensure the consistency of
grandfathering with the efficiency interpretatiditioe polluter-pays principle.

First, it has been argued that the way grandfaigdras been implemented in the ETS
has created some inefficiencies. In particular, tleeision to update (to recent
emissions levels) the baseline adopted to graneifathowances to the existing ETS
installations has created an early action probleith whe risk of both postponing
emissions abatement and giving a distortive ingenttd continue operating polluting
and less efficient plants. It has been argueddtatdfathering has been applied non
homogeneously among MS, limiting the internal hamimation within the ETS and
causing additional undesired redistributive effe€tse lack of a level playing field for
ETS operators has distorted competition in the pema market under Articles 81 and
82 of the EC Treaty (e.g. Johnston 2006; Weish& 72 Moreover, it has been
found that if allowances are over-allocated, cdesisy with the weak form of the
polluter-pays principle is violated independentliytioe allocation rule. Indeed, the
cross-subsidization from the non-ETS sectors toBh8 sectors takes place whether
or not the over-allocated permits have been graheifad or auctioned.

To summarize, each allocation rule is effective amithe condition that allowances
are not over-allocated. This implies that the E&B bas to be set at a stringent level.
Grandfathering is efficient only if allowances aree-off grandfathered and in the
absence of any baseline updating process: as bogreent behaviour does not affect
the amount of free allowances to be allocated imréu phases, the allowances’
opportunity cost will remain unchanged over timedathe effectiveness of
grandfathering is confirmed. Finally, distortion$ @ompetition in the secondary
markets are minimized only if the allocation rulese applied according to

homogeneous and harmonized criteria.

6. Analysis of the ETS Reform and the Risk of Carbw Leakage

In 2007, the European Commission declared its finbention to strengthen the
European Climate Policy beyond the Kyoto Protoamhmitment, and in 2008, the
EU Climate Package was finally approved. A pillatlee EU Climate Package is the
new ETS Directive 2009/29, which amends the firf§SHEDirective 2003/87 and re-

designs the ETS legal framework in order to imprasdunctioning during the third
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post-Kyoto trading period (2013-2020). In fact, theerience gathered from the past
ETS trading periods suggests that the ETS’ effeogs could be improved on
different fronts.

Chapter 7 of this thesis has analyzed the ETS reform, foxusin both the ETS cap
setting procedure and on the allocation rule. Déffe conclusions have been reached
concerning the two different topics of investigatidRegarding the ETS cap setting
procedure, it is possible to conclude that the &NV Directive has improved the
ETS’ effectiveness on different levels. The newtdized procedure for setting a
EU-wide cap reduces the transaction costs linkedht previous decentralized
procedure. It improves the harmonization of Europesgulation among ETS sectors
that will be subjected to a homogeneous cap detexinaccording to a common
criterion aimed at imposing on both trading and -trading sectors an emissions
reduction burden coherent with their MACs. Moregube ex-ante definition of the
ETS cap from 2013 to 2020 improves the regulatitr@ssparency and effectiveness,
thereby increasing the certainty that ETS instaltet need in order to build up their
long-term investment strategies.

Different conclusions have been reached when anglyke reform of the allocation
rule. Many inconsistencies emerged at the timeeadinthg the new allocation rule,
which is likely to worsen, rather than improve, hanization within the ETS. In fact,
despite the initial intention to shift from granttfaring toward auctioning, the new
ETS Directive will apply three different allocatiamles, granting exemption from
auctioning to those sectors found to be at riskxgfosure to Carbon Leakage. First,
the problem of Carbon Leakage has been introducet discussed: since GO
emissions have been priced, energy intensive lastals face a cost increase which
depends on their direct and indirect emissionsr{ffieel and electricity consumption).
ETS sectors claim to have high MACs, limited insrabatement opportunities and
limited possibilities to pass their increased m@aagicosts into the final price without
incurring a significant loss of market share aganm-EU competitors not subjected
to any environmental regulation. In the light loé tmore stringent and costly Climate
Package, ETS sectors might be induced to deloctd&e production activity and re-
address their investments toward non-EU countriesre/costly regulations are not in
place. In the worst-case scenario, ETS installatiorght be forced to shut down and
their production replaced by extra-EU competit@saaesult. The main effect of the

European climate policy would be to slow down Ewap economic growth without
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bringing any environmental benefits since emisswaosld decrease in Europe, while
increasing proportionally in the rest of the world.

We have identified three main causes of the ris€afbon Leakage. First, the risk of
Carbon Leakage arises because the EU climate paiggses three types of costs on
the regulated sectors: a direct cost deriving ftbenduty to reduce emissions, which
increases as the ETS cap is lowered; a secondledsing from the duty to acquire
the initial amount of permits in an auction; andalfly, an indirect cost caused by the
electricity price, which is increased by the cobtitlee CQ emissions. The second
cause of Carbon Leakage is the asymmetric natuteeoEuropean Climate Policy.
Being unilateral, it creates an incentive for natirearbitrage, inducing the regulated
sectors to move where no stringent regulation [gace.

Finally, and most importantly, the risk of Carboeakage arises mainly from the fact
that the European Climate policy, and the ETS irti@dar, is production-based
rather thanproduct-based That is, regulated agents can comply with the EU
regulation by either buying allowances in the ETiSbg reducing internally their
direct emissions within their production processwdver, the ETS fails to give any
monetary incentive to reduce indirect emissionat ih whenever emissions would be
reduced in a different economic sector from the oneertaking the abatement
investment® The ETS internalizes the negative externality \deg from direct
emissions within the production process, while failing to intermali positive
externality deriving from any emissions abatemeutsidethe production process.
This shortcoming creates inefficiency whenever oaty direct emissions within the
production process is more expensive than redubi@game amount of emissions in
other economic sectors outside the production gsckloreover, because of the
production-based nature of the EU regulation, caanpke with the ETS can be
ensured just by switching production to outside dper (i.e., outsourcing
emissions).Given these different causes of Carleakage, it is possible to conclude
that the EC decision to grandfather allowances—eatsof auctioning them—to those
sectors that are found to be exposed to Carboradgeakan only partially reduce the
risk of Carbon Leakage, which is, however, likety persist. In fact, the more

stringent ETS cap of the third trading period igleow imposing an asymmetric and

“% For instance, if an ETS installation improvespitsnt’s electricity intensity, total emissions dikely

to decrease, but the ETS installation emissionsigamt. Equally, if a firm decides to switch from
wheel to rail transportation, overall emissions ldtely to decrease, while the firm’s emissions gap
not.
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costly emissions reduction burden on the Europedusirial installations. Moreover,
free assigned allowances have an opportunity tastinstallations take into account
when deciding whether it is more cost-efficient giduce in Europe (using the
grandfathered permits to cover the related emisgionto delocalize production and
sell the exceeding amount of allowances at the etgskice. Thus, in spite of free
allocation, the ETS installations might still fint cost-efficient to delocalize their
plants outside Europe, since they could sell th& tomount of allowances they have
received for free and Carbon Leakage would petsiatcertain extent even if permits
are grandfathered. Deriving from tlhwilateral and production-basecdhature of the
EU climate policy, the risk of Carbon Leakage kely to persist even if the sectors
found to be at risk of exposure to Carbon Leakageerempted from auctioning
Another shortcoming of the EU climate policy commerthe definition of an
appropriate methodology to determine which ETS mecshould be considered
effectively at risk of exposure to Carbon Leakageqd which not. This thesis has
verified whether the Carbon Leakage risk assessmmathodology adopted in the
new ETS Directive can be considered economicalbugded, or rather politically
driven. The ex-post analysis of the results of @abon Leakage risk assessment
performed by the EC has shown that, instead ofaripg the allocation transparency
and creating higher rules harmonization, the EC deftned highly arbitrary and
inefficient criteria to assess which sectors aréitled to being exempted from
auctioning.

We have shown that the methodology adopted to degidch allocation rule is to be
applied to the different ETS sectors is quite asbyt and not sufficiently
economically grounded. This is because it endsaupuring and protecting the vast
majority of sectors, which have been exempted frametioning according to a
criterion (i.e., separated approach) that failsctmsider simultaneously both the
sectors’ carbon and trade intensities and, thezefiodependently of their effective
risk of exposure to Carbon Leakage. In spite ofEReEs declarations and intentions,
this research has shown that the free assignmeperaiits will remain the dominant
allocation criterion for the ETS manufacturing sesteven during the third ETS
trading period.

Moreover, the analysis conducted by the EC is baseddata aggregated in a
discretionary way, which does not reflect the raldgvmarket where ETS sectors

compete and the basic economic principles of coitetpolicy. As a result,
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regulation fails to improve harmonization withiretETS by minimizing any possible

market distortion.

7. Conclusions and Further Research

Thanks to the ETS, for the first time, g@missions have been priced. This is the first
practical and international attempt to internalize negative externality that is at the
core of global warming— a crucial step requirednitigate climate change. Such an
attempt constitutes a milestone within the Europsamate policy.

Without denying the importance of such a resulis thesis has analysed the legal
framework of the ETS and its economic performamcerder to verify how effective
this mechanism is in promoting emissions abaterardtto determine how much the
European MS effectively rely on this instrument domply with their emissions
reduction targets. Being the first experiment afa@ and trade system in Europe, it
was plausible to expect that some shortcomings dvbal’e emerged within the ETS
and that its performance could have been improweddrecting the underlying
legislation. This thesis has first focused on tA&Eap setting procedure and on the
rule adopted to assign allowances among the reglksdctors designed by the first
ETS Directive 2003/87. Finally, it has analyzed htivese variables have been
reformed by the second ETS Directive 2009/29 anmanttie first one.

We have found that during the ETS first and sedoading periods the ETS cap was
not sufficiently stringent, as MS over-allocatetbalnces to ETS national sectors:
national caps set by MS were proportional neitleethe national targets nor to the
ETS share of national emissions. Over-allocatioraldwances to the ETS sectors
implies that part of the emissions reduction burbas been transferred from trading
to non-trading sectors. This analysis has demaestithe importance of coordinating
European and national climate policies: withouthsan integrated approach, the
Kyoto and post-Kyoto emissions reduction targets raot likely to be achieved. In
addition, settingex-antean ETS cap, which allocates the emissions redudtioden
among ETS and non-ETS sectors according to theiCB)As a necessary condition to
achieve the targets effectively, at the minimaltcdghe following comparative
analysis of grandfathering and auctioning has séi@show these allocation rules,
while having different distributive impact, haveettame impact on the final markets,
thereby offering comparable incentives to reducdssions. However, the non-

harmonised way these rules have been applied witlenETS contributed to the
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distortion of competition in the European intern@drket. This conclusion has been
confirmed when analysing the second ETS Directi®®9229; the Directive has
defined a new procedure to allocate allowances gntohS sectors according to
arbitrary and distortionary criteria, which have ebe more politically than
economically driven and thus have failed to imprdive harmonization of the rules
within the ETS. Finally, the analysis of the caus&she risk of Carbon Leakage, of
the methodology to assess it and the measuresedetinprevent it, has highlighted
the major shortcomings of the European climatecpoli

The risk of Carbon Leakage arises mainly from thet that the European climate
policy is unilateral (i.e., there are no symmettimate policies outside Europe) and it
is production based, rather than consumption baBkdt is, the ETS regulates the
emissions linked to the production of a good (peaduction emissions), rather than
the emissions linked to the final consumption afttbood (i.e., product emissions).
Being production based, the ETS installations camply with the European
regulation just by switching the European productiactivity where no costly
regulation is in place. This is to say that the maifect of a unilateral and costly
European climate policy could be to outsource bEtlropean production and
emissions, with detrimental effects on Europeaonemic growth. A unilateral
European climate policy that imposes substantigasetric costs on the European
agents risks not only being economically ineffitjebbut also environmentally
ineffective: emissions risk decreasing in Européjlevincreasing proportionally in
the rest of the world.

In light of the causes of the risk of Carbon Legkathe decision to grandfather
allowances to those sectors found to be at riskxpbsure to Carbon Leakage is not
likely to prevent such a risk, which arises frore tsymmetric and production-based
nature of the EU climate policy. Rather, its maiife& is to lower the harmonization
of the allocation criteria within the ETS, and asesault to distort market competition.
The real solution to this risk is not to grant alemces free of charge, but rather to
reduce the possibility of normative arbitrage bgrpoting international negotiations
and to make the whole ETS regulation consumptiaedaThat is, while currently the
European climate policy and the ETS are limitedregulating the installations,
focusing on the emissions deriving from the prouunctprocess, it is necessary to
develop an integrated climate policy that shifssfdcus from the production process

to the whole product life cycle. This is to sayttiiae ETS has to become more

206



flexible, offering the ETS installations the poskip to comply with the ETS
regulation not only by acquiring allowances or aimatemissions internally in the
production process, but also by reducing emissiorise other chains of the product
life cycle (i.e., importation, transportation, disttion, consumption, waste
recycling), and basically in the non-ETS sectors.

The first step for increasing the flexibility of ahETS is to determine a linking
mechanism between ETS and non-ETS sectors. Thiklwgoee the ETS installations
the possibility to reduce emissions also in the-Bd® sectors. In this way, new
abatement opportunities would be generated—withghen possibility of reducing
emissions at lower marginal abatement costs—whiNeng the ETS sectors the
possibility to participate more actively in the aomic mechanisms generated by the
market-based instruments such as the ETS, whiclhdvmnefit from its opportunities
and sustain the related costs. By making such mméxzna more flexible, the
coordination between the ETS and non-ETS climatieips could be improved, and
many unregulated sectors of our economic systemndnae called to consider more
directly the externalities that they generate. &mitg to a consumption-based
regulation and granting higher flexibility and cdoration are the preliminary
recommendations aimed at improving the economicearvitonmental effectiveness
of national and European climate policies. Theggctoneeds to be further analysed
and developed and might constitute the core oh&urtesearch.
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