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Introduction

1. Introduction

This report provides information on major design options related to the allocation of
emissions allowances under the European Union Emissions Trading Scheme (hereafter the
EU ETS, or “the Scheme”). The report was developed to assist the European Commission in
the context of the review of options for the EU ETS after 2012, during the third and
subsequent phases of the Scheme.

The report covers topics related to alocation alternatives as well as several other issues. All
of the material contained here was developed initially as a set of briefing notes for the
Commission in 2007. The topics covered in the report are divided into two major categories:
(1) assessment criteria and other general features, including cap-setting; and (2) allocation
aternatives and issues specifically related to allocation.

The topicsin the first category include the following:

§ Criteriaand principles for assessing design options;
§ Competitiveness; and

§ Cap-setting.

The topics in the second category are the following:

§ Auctioning;

§ Emissions-based grandfathering of allowances,
§ Benchmarked dlowance alocation;

8 New entrants and closure rules,

§ *“Updating” of allocations; and

§ Other allocation issues.

The genera structure for the chapters related to alocation alternativesis to provide
background on the allocation issue, describe and evaluate the options, and provide tentative
conclusions.
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Criteria and Principles for Assessing Allocation and Cap-Setting Options

2. Criteria and Principles for Assessing Allocation and
Cap-Setting Options

Many criteria can be used to evaluate alternatives for allocation and setting of the cap. It is
useful to organize the criteriainto four major categories:

1. Environmental effectiveness;

2. Economic Efficiency;

3. Administrative feasibility and costs; and
4. Fairness and distributional equity.

The following are brief summaries of these criteria and some of the complications that arise
intheir application.

2.1. Environmental Effectiveness

The primary objective of any cap-and-trade programme is to hold emissions to the level set
by the cap. It is useful, however, to broaden this criterion to consider effects on emissions
outside the cap program. Thus, we identify two aspects of environmental effectiveness:

§ Ability to maintain the cap; and
§ Ability to limit “leakage.”

2.1.1. Ability to maintain cap

The overall cap determines the level of environmental benefit to be achieved in the first
instance by the cap-and-trade scheme. Certain allocation approaches may make it more or
less difficult to ensure that the overall emissions cap for activities within the EU that are
covered by the trading scheme delivers the intended level of emissions reductions. Aspects
of allocation that may be relevant include levels of decentralisation and the extent to which
alocations and caps are expected to be revised in subsequent phases.

2.1.2. Ability to limit “leakage”

If an emissions trading programme covered all of the relevant emitting activities that compete
with each other, the issue of “leakage” (i.e., increases in emissions outside the programme)
would not arise. However, when significant emitting activities that compete in the same
markets lie outside the area covered by the trading scheme, some activities might shift to
these competing areas, leading to increases in emissions that would offset reductions within
the trading scheme. Shifts in production can occur in both the short-run and the long-run.
Leakage also can occur through indirect mechanisms, through effects on prices of
internationally traded fossil fuels and on other trade flows and exchange rates.

The net effect on overall emissions depends on the relative emissions intensities of
production in different regions and the extent to which production in one region can
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Criteria and Principles for Assessing Allocation and Cap-Setting Options

substitute for production in another. Because leakage reduces the emissions benefits of the
trading scheme, it also reduces the scheme’ s cost-effectiveness, as measured as cost per
global tonne reduced. Leakage therefore has the potential to undermine the central goals of
emissions trading—to reduce emissions to the cap and to achieve these reductions at least
cost.

Leakage would be avoided or reduced to the extent that the programme maintains production
and investment in the region covered by the trading program. In addition, leakage is avoided
/ reduced to the extent that the geographical boundaries of the trading scheme cover more of
the competing regions. Different allocation approaches may be more or less able to achieve
these aims.

2.2. Economic Efficiency of Trading Scheme

This category includes the effects that the allocation approach may have on the ability of the
trading scheme to incentivise emissions abatement at least cost, as well as any effects it may
have on the efficient and liquid operation of the allowance market. We thus distinguish two
key elements:

§ Consistency with least-cost abatement; and

8 Proper functioning of the allowance market.
2.2.1.Consistency with least-cost abatement decisions

One of the principa attractions of emissions trading isthat it can provide incentives for
participants to conduct their operations and make investment decisions to minimize the cost
of achieving the level of emissions prescribed by the cap. These incentives are provided by
establishing a consistent cost of CO, emissions that appliesto al covered activities and
products. There are many potential options for reducing CO, emissions, and in principle an
emissions trading scheme should be able to incentivise as much of each of them as will meet
the cap at least cost. However, there are some allocation approaches that may alter these
incentives—either by increasing the incentives for specific abatement alternatives, or
reducing the incentives for others (or both).

2.2.1.1. Options for reducing GHG emissions

When considering the efficiency of the alocation approach, it is useful to keep in mind the
following options for reducing direct emissions covered by the trading program—each of
which has associated costs and emissions benefits:

8 Improving (CO,-emitting) fuel efficiency. Theincentiveis provided by the higher total
costs of fuels when the cost of associated CO, emissions is included.

§ Switching to less CO,-intensive fuels. Theincentive is created when the relative costs of
fuels changes because of different CO, contents, or because of changes to fuel market
conditions occasioned by the trading scheme.

8 Improving efficiency of other CO,- (and other GHG)-emitting processes. As with fuels,
the incentive is provided by the higher costs or prices of inputs when their GHG costs
must be included.
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8 Switching to lower GHG-intensive (non-fuel) inputs. As with fuels, the incentiveis
created when the relative costs or prices of inputs change based on different GHG
contents.

8 New investment in technologies/ regions/ processes with lower GHG emissions. The
incentive is created because of the gains from lower emissions (and thus lower costs).

8 Reducing production. CO, and other GHG prices are reflected in higher product prices,
which leads to reduced consumption and production.

One can judge the ability of an allocation mechanism to minimize the cost of compliance by
considering whether the mechanism provides incentives for all of these methods of reducing
emissions and whether there are any “biases’ toward one or another of the options (i.e.,
incentives other than based upon the cost per tonne of emissions).

2.2.1.2. Factors affecting least-cost compliance

Various factors can affect the ability of a cap-and-trade program to provide incentives for
least-cost compliance. One example is where product markets do not function competitively,
which has the potential to affect the trading scheme’s ability to provide incentives for
different abatement options—and therefore may lead to abatement decisions that deviate
from the least-cost choices in perfectly competitive markets. The effects on incentives of
such pre-existing market “distortions’ and constraints can differ depending on the allocation
approach chosen. Examples of pre-existing deviations from perfect competition that may be
relevant here include markets where product prices are regulated (which may affect
operators ability or willingness to pass GHG costs through to consumers), product markets
that are characterized by market power or alack of competition, or the presence of imperfect
capital markets.

Another potentially important long-run consideration is that different allocation options could
affect incentives to innovate and invest in low-emitting technologies. An appropriately
designed cap-and-trade program will create incentives for such investment and for research
and development to improve such technologies. To the extent that product prices incorporate
the costs of CO; and other greenhouse gases, operators will have incentives to innovate by
developing substitute production processes that use different inputs or otherwise reduce these
emissions. Where prices of products and services do not incorporate the costs of greenhouse
gases, the long-term incentives for technological (and process) innovation may not be as high
as they should be, and this may result in inefficiencies in R&D investment in the longer term.
Different allocation approaches could affect the impacts of these inefficiencies. In addition,
different approaches to alocation by different Member States could affect the incentives
created by the trading scheme and lead to different operating and investment decisions.

There also can be interactions between environmental and efficiency objectives, as suggested
by the discussion of emissions leakage above. More generally, the presence of complicating
factors such as emissions leakage makes it more difficult to determine which abatement
choices represent the “least-cost” solution.
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2.2.2.Functioning of the allowance market

A second aspect of the efficiency of the trading scheme relates to the proper functioning of
the allowance market. This aspect isrelated to the efficiency of abatement options, but can
be distinguished from it.

A number of commentators on the EU ETS have expressed the view that various market
participants may not behave “rationally” in the allowance market. This is most often
discussed in reference to whether installations or operators account for the opportunity to sell
unused allowances in the allowance market and thus consider emissions as an “opportunity
cost” (whether or not they have received any allowances for free). Failure to account for real
opportunity costs would be economicaly “irrational”. If such“irrational” behaviour of
participants were in fact areal feature of the current allowance market, then it may be
appropriate to consider whether alocation could “correct” it. Certain alocation approaches
may be better able to do this than others.

Before considering potential corrective action, however, it would be important to assess the
significance of purported “irrationa” behaviour, since there may be dternative explanations
for the apparent “irrationality.” In particular, the high volatility followed by low prices that
have characterised the EU ETS during much of the first phase, combined with the widespread
uncertainty about future allocations, may have reduced incentives for operators to reduce
their emissions. If thiswere the case, decisions based on these incentives may be entirely
“rational,” and may in fact reflect the expected opportunity costs that firms actualy faced.
Thus care should be taken when considering ways to modify allocation to “correct” such
behaviour, to ensure that any “ corrections’ address real efficiency concerns.

2.3. Administrative Feasibility and Costs

Any initial allocation mechanism will entail some administrative costs to set up and manage
the system. These administrative costs include those incurred by governments and regulators
as well asthose incurred by operators of covered emissions sources and other market
participants.

It is useful to organize criteriainto the following two components:

§ Coststo establish and maintain the allocation approach; and

§ Transactions costs.
2.3.1.Costs to establish and maintain the allocation approach

The allocation of allowances can be data-intensive and require significant administrative
resources. Costs to authorities include the development and assessment of different
alocation methodologies, including consultation and negotiation with affected parties. They
aso may include research efforts to develop benchmarks, growth projections, or other
components of the alocation formulae, as well as the collection and verification of baseline
data. Additionally, costs of alocation may be incurred through the execution of actua
alocation processes (such as auctions or free disbursements of allowancesto registries) and
the development of associated information technology infrastructure. Stakeholders also are
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likely to incur costs throughout these various steps of the allocation process. As the number
of affected partiesis large, costs may be large in the aggregate.

Allocation approaches can differ significantly in their data and administrative costs. Relevant
aspects influencing administrative costs of alocation include the complexity of the approach
and the frequency of revisions to methodologies, both of which would tend to increase costs.
Costs a'so may be influenced by the number of different approaches used in different
Member States. Certain types of dataaso may be more sensitive commercially than others,
which could make them more difficult to use as the basis for alocations.

2.3.2. Transactions costs related to the allocation approach

The cost-effectiveness of emissions trading depends on the ability to sell and buy allowances
inthe market, and the ability to engage in this market activity efficiently is a pre-requisite for
efficient choices of abatement options. In practice, market transactions typically have costs.
These may include search costs to find buyers or sellers, fees to intermediaries such as
brokers who facilitate trading, or learning costs of finding out of how markets work and using
trading infrastructure. Another “cost” may be concern that engaging in trading may reveal
information to competitors, e.g., about the level or efficiency of production. If these costs
and obstacles were substantial, they could cause some trading — and thus some of the cost-
minimising emissions abatement — not to be undertaken.

Total transaction costs can depend on the initial allocation of alowances. For example, an
alocation that corresponded closaly to market participants “need” for allowances could lead to
less need for trading, and thus lower costs. On the other hand, if there were economies of
scales in transactions, costs per trade may in fact be lower and markets more developed where
the volume traded is larger.

2.4. Fairness and Distributional Equity

There are many different principles that could be used to assess the “fairness’ of different
approaches to alocation, many of which are not themselves precise in their implications. The
various “principles’ may include (but are by no means limited to):

making affected ingtallations “whole” by defraying their net or stranded costs,
creating a “level playing field” for all covered installations;

allocating proportionate to need or ability to reduce emissions;

allocating based on the “polluter pays’ principle;

8

8

8

§ allocating according to pre-existing “use-rights’;

8

8 rewarding or not penalising “early action” to reduce emissions; and
8

promoting low-emitting technologies.

Note that fairness would have quite different meanings under these various principles and,
indeed, many would appear to conflict with each other.

With regard to distributional criteria, it is useful to distinguish the following effects:
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§ Burdensto covered ingtallations (or their operators);
§ Burdensto consumers of affected products; and
§ Burdensto taxpayers and other welfare effects.

2.4.1.Burdens to covered installations

The trading scheme is designed to create a market price for greenhouse gases and in so doing
to impose costs on those who emit them. These costs may be direct accounting costs or
opportunity costs. Different approaches to allocation could defray the costs to covered
installations to a greater or lesser extent—and in different ways.

2.4.2.Burdens to consumers of affected products

Covered installations are not the only ones that may be affected by the trading scheme. In
particular, companies (and individuals) who consume GHG-intensive products may face
higher costs as product prices rise to reflect the costs of emissions. Many of the principles
listed in the previous section could be applied to these consumers.

2.4.3.Burdens to Taxpayer and other welfare effects

Finally, in assessing the distributional impacts of alocation, it is possible to consider the
implications for the economy and taxpayers as awhole. Some approaches to allocation have
implications for government revenues, which can make it possible to reduce the burdens of
taxes that may lead to economic inefficiencies, such astaxes on labour or income. Any
efficiency benefits will only be realised to the extent that revenues actually are used to reduce
inefficient taxes or to correct other pre-existing distortions or inefficiencies in the economy.
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3. Competitiveness Effects

3.1. Introduction and Background

Efforts to reduce global emissions of greenhouse gases (GHGs) currently are guided by the
Kyoto Protocol, and the EU ETS has been implemented as part of EU efforts to comply with
its provisons. However, thisinternational framework does not include all countries and aso
does not impose obligations to reduce emissions on all signatories. Additionally, no similar
international agreement currently isin place for the period after 2012.

Whilethis or asimilar situation persists, the EU ETS may be in force without corresponding
regulation of greenhouse gases by all trading partners. In sectors with significant
international trade, this can lead to concerns about the continued “competitiveness” of
production and investment within the EU. The introduction of emissions trading adds a cost
of production to installations covered by the Scheme; moreover, costs can increase for firms
that are not covered by the scheme as their input pricesincrease. To some extent, emissions
trading reduces the impact of emissions limits on EU industries, because it isa* cost-
effective” policy instrument that can be expected to achieve atarget level of emissions
abatement at the lowest possible cost. However, these costs may still be significant. Where
rivals competing in the same product market do not face similar costs, EU producers
therefore may find themselves at a disadvantage.

The impacts of emissions trading are likely to vary significantly between sectors. Both the
additional costsincurred as aresult of the scheme and the exposure to competition from
rivals without corresponding costs may differ significantly between industries. One aim of
this chapter isto consider definitions of “competitiveness,” aterm that can have a number of
meanings. Another aim of this noteisto clarify the factors that may be relevant in assessing
whether a sector / installation is “exposed” —that is, likely to experience reduced
competitiveness as a result of the introduction of emissions trading.

The structure of this chapter is asfollows. The following section considers definitions of
competitiveness and also outlines the major mechanisms whereby emissions trading affects
market outcomes—notably costs, prices, and quantities produced and consumed—and
thereby affects these various measures of competitiveness. We use this background material
as aframework for the discussion in section 3.3 of the specific characteristics of sectors that
may be used to assess whether they are exposed to adverse competitiveness impacts. Section
3.4 evaluates the implications of some of the mgjor allocation parameters (which are
discussed in more detail in other chapters) for competitiveness, based upon the different
definitions of competitiveness'exposure identified in the earlier sections.

3.2. Defining Competitiveness
This section considers the various parameters that might be used to define “ competitiveness’
and thus to measure the impacts of the Scheme—and various alocation approaches—on the

competitiveness of various sectors or facilities. We aso consder the market effects of the
Scheme, as background for assessing the ultimate distributional/competitiveness impacts.
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Competitiveness Effects

3.2.1.Various definitions of competitiveness

In broad terms “ competitiveness’ refers to the performance of firms relative to competitor
firms. However, performance can be measured in different ways, and different definitions
can lead to different conclusions regarding the competitiveness impacts of emissions trading.

We discuss four ways of defining competitiveness: profitability, market share, production
cost, and levels of investment. Although all of these metrics can be meaningful measures of
“performance” or performance relative to competitors, they differ in important ways, with
implications for how they are affected by emissions trading. For example, maintaining a high
level of output or market share may not always result in highest profitability; smilarly, a
large increase in costs may not necessarily lead to alarge loss of profitability or output.*

3.2.1.1. Profitability

Most economic analysis assumes that maximising profits is the ultimate long-term objective
of firms, so relative profitability has significant appeal as a measure of competitiveness.? The
effects on final profits provides a succinct summary of impacts on the firm, as they reflect the
full impact of costs, price effects, and changes to demand and production. According to this
measure, a sector’ s competitiveness would be adversely affected if its profits were reduced as
aresult of the introduction of emissions trading.

One problem with using profitability as a measure of competitiveness in the context of
emissions trading is that it does not capture features of firm performance that many would
consider to be important for competitiveness. For example, overall profits depend on the
value of any free allowance allocation received under an emissions trading scheme.
Sufficient free allocation may maintain profitability even where firms experience significant
reductionsin the profit they earn from saes in their product markets. It is not clear that such
developments, which typically would be accompanied by losses either of profit margins per
unit output or of total output, correspond to the preservation of competitiveness.

To take an extreme example, an industrial producer that scaled back its output by 90 percent
but was nevertheless able to maintain profits by selling the bulk of its free allocation probably
would not be considered to have maintained its competitiveness. Also, to the extent concerns
about competitiveness are motivated not only by preserving firm profit, but also by

There are ongoing debates about the usefulness of the term “competitiveness’ in different contexts. Some have argued
(Krugman 1994) that the term has little meaning when applied to entire economies. The Commission staff working
document “ The effects of environmental policy on European business and its competitiveness — a framework for
analysis’ (10605/04) includes the following discussion of competitiveness:

In general, competitivenessis defined as a sustained increase inreal incomes and in standards of living,
with jobs available for all those who wish to find employment (European Competitiveness Report
2001). A related concept is competitiveness at the level of firms and industry, focusing on price and
cost developments of production and other parameters potertialy affecting the growth performance,
market shares and investment and location decisions of firms in the regulated sectors. This latter
concept of competitiveness will be at the heart of this exercise, as a good understanding of the impacts
onindividual firmsis essential to understanding impacts on overall competitiveness.

Throughout this chapter we refer to sectors, firms, installations and operatorswithin affected sectors. Of course, many
of theindustrial emitters covered by the EU ETS ultimately are owned wholly or in part by large transnationdl
corporations, so it isasimplification to talk of these corporations competing with themselves. Nevertheless, it is
appropriate to consider the relative performance of specific industrial activitieswithin and outside the EU.
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mai ntai ning employment and economic activity, preserving sector profits while output is
reduced may not be regarded as a good indicator of preserved competitiveness.

To address some of the potential gapsin a definition of competitiveness based on
profitability, it may be desirable to consider profits as affected by changes to international
trade. These may be difficult to estimate, however. Indeed, this represents a more genera
concern about using profitability as an indicator: the precise effects on profits can be difficult
to project in advance or to estimate after the fact, as they depend on complex interactionsin a
number of input and output markets.® For this reason, it may be preferable to rely on other
measures which, athough less comprehensive, nonetheless provide an indication of
competitiveness effects.”

3.2.1.2. Market share and output

Discussions of competitiveness often centre on the impact on either total output or the share
of the overall market. These differ in that output is an absolute measure, whereas market
shareisareative one. Asmarket share depends on output relative to competitor firmsit has
an intuitive appeal as a measure of competitiveness. For example, if emissions trading were
to lead to increased imports or reduced salesin export markets by EU-based firms, then the
share of the world market supplied by EU-based firms would shrink and competitiveness, by
this measure, would be reduced. By contrast, if total demand were to decline, output could
shrink even if the market share were unaffected.

A complication with using market share as a measure of competitiveness is that there may be a
tension between maintaining market share and maximising profits. For example, even if afirm
were able to completely match a potential increase in costs (e.g., emissions costs) with an
increasein prices, and even if it is able to maintain its market share, its profitability could still
suffer if higher pricesreduced overall demand for the good it produces. And as noted above,
firms experiencing an increase in cost may be able to improve profitability by passing through
some portion of costs into prices, even where this would lead to reduced market share.
Moreover, if pass-through is significant and the reduction in market share modest, sufficient
free allocation may be able to maintain overall profits for the firm. It may be considered
counterintuitive to regard this net result as aloss of competitiveness. On the other hand, an
emphasis on profitability could be considered unduly short-sighted if it resulted in long-term
lossin market share—particularly if the period of reduced profitability were expected to be
temporary (for example, urtil climate change policy became more uniform globaly).

This distinction between maintaining production and maintaining profits can have important
implications for how allocation affects “ competitiveness,” as we discuss more in sections
3.4.2 and 3.4.3. The desirability of the different indicators of competitiveness also may
depend on other considerations; for example, maintaining output may be a closer proxy for
maintai ning employment in affected industries.

Even for the power sector, which is (arguably) among the sectors most amenable to modelling, and whaose profitability
under the EU ETS has been studied more than any other, reliable estimates of the effects of the scheme on profitability
are difficult to come by.

4 Another relevant consideration is that profits and profitability may not be directly comparable across EU Member
States, because of different taxation and accounting rules. Other measures (such as earnings before interest, taxation,
depreciation and amortisation, or “EBITDA”) could be used as aternatives, although all candidate metrics are likely to
have their own advantages and disadvantages.
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3.2.1.3. Costs

A narrower measure of relative competitiveness is to compare total production costs of
different firms. This has the appeal of being relatively straightforward as well as easier to
measure or project than effects on either profitability or output. For example, calculation of
the emissions costs per unit of production or other suitable measure could be carried out in
many sectors using “engineering-based” cost estimates—for example, the cost of producing
selected commodity steel products, cement or lime, electricity, etc.—that are likely to be
relatively transparent and available compared to some of the other competitiveness metrics
reviewed here.

While cost impact is a straightforward measure, it also risks overlooking some of the effects
noted above. Increases in costs can be accompanied by higher revenuesiif prices also
increase; and price increases can be accompanied by reductions in market share and / or total
output. These effects are centra to the decisions made by firms, and therefore arguably
important components of competitiveness.

3.2.1.4. Investment

A final potential indicator of the competitiveness of a particular sector is the extent to which
it attracts new investment. A sector that was investing rapidly (and growing rapidly) in spite
of the EU ETS would find it more difficult to argue that it was substantially constrained by
international competition than one that was not investing (although this is hardly a definitive
test).

Investment is, of course, closely linked to profitability, and islikely to be related to absolute
levels of output (and possibly to market share). Investment also may be associated with
reduced operating costs and higher efficiencies, because it can draw on (and stimulate)
innovations in production. Moreover, because investment reflects along-term perspective, it
may overcome some of the weaknesses of more short-term indicators above. Unfortunately,
it may be difficult to develop meaningful comparisons of levels of investment for individual
sectors across different countries.

3.2.1.5. Summary

The most comprehensive measure of competitiveness impacts of emissions trading arguably
isthe effect on profits. However, this measure is likely to mix effects due to international
competition with effects arising from allocation or domestic market developments (such as
reduced demand), and therefore may require qualification (e.g., accounting only for effects
arising from changesto international trade). Measuring competitiveness by market share can
provide a different perspective—especially if reductions in output are thought to be
incompatible with maintaining competitiveness. Conversely, there may be situations where
reduced market share could be consistent with increased overall profits. Focusing on levels
of investment also provides a useful indicator of the relative health of a sector, and one that
necessarily reflects longer term considerations that may be absent from other indicators.
Unfortunately, investment may be a relatively complicated measure to use. Asapractica
matter, it may be necessary to use simpler measures, such as cost impacts, to gauge
competitiveness impacts, athough doing so risks neglecting important market effects.

NERA Economic Consulting 11



Competitiveness Effects

An important consideration that is relevant to all four ways of defining competitivenessis
that the data that would be necessary to assess the competitiveness of European installations,
companies or sectors often are very sensitive and are held closely by the affected companies,
for both commercial and lega reasons. Even profitability information, which typically is
reported by publicly listed companies, isunlikely to be disaggregated at alevel that could be
used to assess the competitiveness of EU operations relative to international competition.

Finally, impacts on competitiveness may need to be considered in along-term policy context,
in addition to the desirability of considering a long-term investment context. Proponents of
the EU ETS and other environmental regulations have argued that by stimulating EU
industries to develop new, low-emitting, efficient technologies, these industries will be more
competitive in the long run as other countries and regions introduce their own environmental
policies. Of course, the vaidity of this argument dependsin the first instance on investment
actually being maintained in the EU.

3.2.2. Market effects of emissions trading

The introduction of emissions trading leads to developments in a number of input and output
markets. We briefly outline the main effects below, to help frame the subsequent discussion
of which characteristics of firms make them exposed to loss of competitiveness as a result of
emissions trading.

3.2.2.1. Increased production costs

The introduction of emissions trading results in increased production costs for firms. Costs
increase both because of the obligation to surrender allowances for emissions (“ direct costs’)
and through the increased costs of inputs (“indirect costs’). Direct costs depend on the
emissions intensity of production (i.e., how much CO; is emitted per unit of output), the
alowance price, and alternatives to reduce CO, emissions. Indirect costs depend both on the
direct coststo “upstream” firms of producing the inputs and on the extent to which these
costs are passed on to product prices. Indirect costs also may arise because other market
interactions lead to changes in the relative prices of goods.

The incidence of costs can vary substantially both between and within sectors. Depending on
alowance prices, the direct cost of emissions can be a significant proportion of variable
production costs in energy-intensive industries, but relatively minor in sectors where energy
or carbon intensity is low. For some sectors, process emissions aso contribute to this cost.

Indirect costs arise principally for sectors using inputs whose “upstream” production is
covered by the trading scheme, and whose price therefore can increase. The magnitude of
such price increases depends both on the size of upstream emissions costs, and on the extent
to which the costs of upstream firms are passed through to prices. The most widespread and
often largest indirect cost is increased eectricity prices, although there are many other
product prices that also may be affected. Indirect costs also can arise because of other market
impacts. For example, higher demand for lower-emitting fuels resulting from the
introduction of emissions trading can lead to higher prices. In some sectorsindirect costs
may be as important as (or more important than) direct costs, and indirect costs can be
incurred by firms that are not themselves directly subject to the Scheme’ s requirements.
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The net costs faced by firms also depend on the opportunities to reduce emissions a a
marginal cost lower than the allowance price, either by reducing their own emissions or by
reducing indirect costs—for example, by switching inputs or increasing efficiency.

3.2.2.2. Pass-through of increased production costs to increased prices

When firms' costs increase, prices may rise, so firms may be able to sustain their profit
margins per unit produced to some extent, even in the face of risng costs. However, the
extent to which a cost increase is “ passed through” to market prices depends on market
circumstances, and the pass through may not correspond to the full additional marginal cost
faced by atypical or average firm in asector. Several factors influence the degree of pass-
through, including:

§ Theextent of international competition (or other substitutes) unaffected by the cost
increase, which may limit the extent to which prices increase;

8 Regulation of prices, which may not alow firmsto reflect the full marginal emissions
cost in prices,

§ Thedifferent emissions intensity of firms, which may cause the emissions costs faced by
the sector as awhole (or the average firm) to deviate from the impact on price; and

8 The nature of competition in the sector, (e.g. markets with less than perfect competition
may yield either higher or lower price impacts, depending on demand characteristics).

Inall cases, where costs are not passed through completely, thiswill result in lower profits,
al else being equdl, for at least some market participants. In addition, the significance of
these factors can depend on several other aspects of market structure and demand, including
the sensitivity of demand to price and the number of firms. The degree of pass-through thus
is determined in a complex way by arange of market characteristics and interactions.

3.2.2.3. Changes in production/sales volumes

Higher marginal costs for aproduct typically lead to a reduction in amount supplied at a
given price. Higher pricestypically cause consumers to reduce the total amount they buy.
Firms therefore face a dual influence of price on profits: on the one hand, passing through
costs helps recover the profit margins on each unit of output sold; on the other hand, it
typically leads to lower total output because of the demand effect.

A key consideration therefore is the extent to which demand falls in response to aprice
increase. This can be measured in terms of the price easticity of demand, defined as the
percentage change demand in response to a percentage increase in price. One aspect of thisis
the market elasticity, which is the change in overall demand for a product if the price of all
relevant suppliers goes up. A reduction in demand may arise because consumers choose to
forego some benefits of consumption; improve the “efficiency” of product use; or switch
from high-emitting products to lower-emitting substitutes (whose prices increase by lessas a
result of the trading scheme).

A distinct concept is the firm elasticity of demand, which corresponds to the reduction in the

demand for asingle firm’s productsif it unilaterally raisesits price. In competitive markets,
firm elasticity typically is significantly greater than the market e asticity (indeed, in perfectly
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competitive markets firm elasticity is infinite, or undefined). This relationship between firm
and market elasticity holds because consumers are able not just to reduce their consumption
of the good, but also to switch to alternative suppliers or substitute products. Rather than
consumers reducing their total demand, the firm therefore loses a share of total demand to its
competitors.

The impact on demand of higher prices therefore depends to alarge extent on what
proportion of market supply is affected by the cost increase. If all relevant producers in the
market are covered by the trading scheme, the relevant elagticity is the market elasticity; by
contrast, with substantia non-covered supply available the demand response for covered
producers may be closer to the firm elasticity.

3.2.2.4. Distributional implications of these various market effects

The above market effects have a number of implications for the distributiona effects of
emissions trading. Without free allocation, the effects of emissions trading resemble atax on
emissions, and emitter’ s profits typically would be expected to be reduced. If the increased
cost of allowances is not fully reflected in prices (“costs are not 100 percent passed through”)
profit margins per unit sold are reduced.”> Also, firm profits can be adversely affected
because demand is reduced, either because total demand is reduced, or because of loss of
market share to competitors (or both). In addition, covered installations may face costsin the
form of measures to reduce emissions and potential higher input prices.

An important implication of the market effects described above is that costs may be borne not
only by firms immediately covered by the trading scheme, but also by “downstream” firms
that purchase their products. The reflection of CO, costsin product pricesis an intended
consequence of emissions trading, and the response of consumersto increased pricesis
generally necessary to achieve the least-cost reduction of emissions. However, higher prices
aso mean that costs are borne more widely than just by covered parties.

Another implication isthat net impacts can vary widely between sectors. Sectors may differ
inwhether costs (including indirect costs) are significant; whether costs are reflected in
prices, and whether the resulting changes to volumes demanded and produced are large.
Digributional impacts therefore may vary significantly across different industries.

Digributional effects also depend heavily on the allocation of alowances. We discuss this
issue in more detail in section 3.4.2.

3.3. Measures to Identify/Quantify “Exposed” Sectors

The above market interactions suggest adverse competitiveness impacts are a concern where
costs are significant and firms have limited ability to pass on costs (or, potentially, face a
sgnificant loss of output if costs are passed on). However, as the above discussion
highlights, there are a large number of factors that influence these broad criteria. Inthis

As discussed above, pass-through may be limited for a number of reasons, including exposure to international
competition, presence of market power, large variation in marginal cost between suppliers, or price regulation. Also
note that where there is significant variation in the emissions-intensity of production, it ispossible for profitsto rise
eveninthe absence of free alocation.
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section, we discuss possible concrete characteristics that could be used to identify “exposed”
sectors.

3.3.1. Exposure to cost increases

A first indicator of whether a sector islikely to be adversely affected by emissions trading is
whether its costs increase significantly. It isimportant to recognise that thisis a very limited
measure, as the net impact on afirm of a given cost increase depends on the associated
effects on prices, output and profits. Nonetheless, if emissionscosts are avery small
proportion of overal costs, this provides an initia indication that competitive impacts may be
less serious, all else being equal. Identifying sectors with higher emissionscosts therefore
can serve as afirst step in identifying sectors potentially exposed to adverse competitiveness
impacts—but it should not be the only or even the primary criterion.

3.3.1.1. Absolute cost increases

The direct costs faced by operators can be relatively easily estimated from emissions data,
and this can be aggregated to estimate sector-level costs (athough it is not always
sraightforward to classify installations and operators within sectors). Estimating indirect
costs can be more difficult, as this depends on the characteristics of upstream markets as well
as other market effects. For electricity, dataon the sectors consumption probably would be
available, but it would be necessary to estimate the impact of a given allowance price on
electricity prices (including the complicated issue of pass-through).

It may be more difficult to estimate other cost impacts, including:

8 Indirect costs other than electricity costs, for which data quality islikely to be worse;
8 Indirect costs arising because of wider market impacts, such as changesto relative fuel
prices, and

8 Opportunities to reduce costs through emissions abatement or changes to input use
(although various models exist for specific sectors).

As afirgt approximation, the absolute costs faced by sectors could be calculated accounting
only for direct emissions costs and electricity costs. This could be extended to incorporate
other influences where these can be demonstrated to be significant.

3.3.1.2. Relative importance of cost increases

The importance of asolute cost increases for competitiveness depends on how they compare
to the overdl level of economic activity by the sector. To identify exposed sectors it
therefore is necessary to compare absolute costs to another relevant metric, such astotal
production costs, total revenues, or profit margins.

3.3.1.2.1. Costincrease as a proportion of total costs
A smple measure is to compare emissions costs to total costs, which may be possible to

estimate in several industries. Asindicated above, thisislikely to be arelatively crude
measure of exposure: for example, there may be cases where profit margins are small
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compared to tota costs, so that emissions costs may constitute a large proportion of profits
even where they are small compared to other costs.

3.3.1.2.2. Costincrease as a proportion of profits / profit margins

A comparison of the added production (marginal) costs arising from the Scheme and the
profit margin on each unit sold could provide a more informative measure of the importance
of cost increases for asector. Thisinformation is unlikely to be available for individual
firms—particularly for multinational companies with activities in different sectors—and
whereit is available its use may raise concerns about commercial confidentiality. However, a
related measure on the sector level is “gross value added” (GVA), whichis calcul ated as part
of GDPin national accounts. GVA isroughly equal to the value of sales revenues less the
costs of “intermediate consumption”, i.e., the value of goods and services consumed as input
to production. If the costs incurred as aresult of the trading scheme are small relative to
overal GVA, thismay be afirst indication that competitiveness impacts are unlikely to be
large.

Thisis subject to important caveats, however. While GVA has similarities to conventional
accounting measures of “profit”, there also are important differences. Notably, GVA
includes wages paid by companies. As these payments do not accrue to firms, they are not
included in conventional measures of profits. A sector therefore may in principle have large
GVA not because constituent companies have large profit margins, but because it is relatively
[abour intensive. One option therefore may be to compare costs not to GVA, but to GVA less
l[abour costs. Such an adjustment islikely to be feasible using data collected by national
datistical agencies.

Several other consderations would arise in the use of GVA data. GVA statistics exist on a
number of different levels, and may exist on the level of individual enterprisesin some
circumstances. It therefore would be necessary to determine the resolution at which costs are
calculated. Especialy inindustries with multiple products or production routes, emissions
costs/ GVA may differ sgnificantly in sub-industries. It also would be necessary to account
for the data time period and any changesto GVA. Especially inindustries sensitive to
economic cycles and / or with long investment cycles, GVA may vary over the economic
cycle, and measures of the significance of emissions costs therefore aso could vary.

As noted above, even if a pertinent measure of relative cost can be derived, on itsown it
would not be informative about competitiveness impacts. A possible use of indicators of
relative cost could be to identify the “worst case scenario” impact if prices were not to
increase at all and no free alowances were awarded, and thusto identify sectors for which
competitiveness impacts are not likely to be significant. Even in this case, however,
interpreting the results may not be straightforward—for example, if a sector or firm required
substantial capital expenditure on existing or new plants, to be financed out of operating
profits (essentially GVA less labour costs), it is not clear whether or not the denominator
should include the required capital expenditure.

3.3.2. Exposure to international/outside competition

As noted above, the extent to which prices increase and demand is reduced in response to
higher costs can depend on a number of factors, including price regulation, the nature of
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competition in the sector, and the detailed characteristics of supply and demand. A full
accounting for the impact of emissions trading on profits therefore would have to incorporate
analysis of these issues. However, for the purposes of estimating competitiveness a
particularly relevant measureislikely to be the extent to which non-covered competition
ether limits cost pass-through or would lead to reduced market share if costs were passed
through.

Using this measure requires developing a measure of exposure to competition. A starting
point offered by economic theory isto ask first whether different firms can be said to be
offering their products “to the same market,” and we discuss the precise meaning of this
below. Where the “same’” market is served by EU suppliers and non-EU suppliersthat are
not subject to emissions costs, thisis afirst indication that there may be adverse
competitiveness effects; conversely, competitiveness impacts are unlikely to be significant if
there are no potential non-EU suppliersto the market served by EU firms. (The need to
consider potential competition is important here: the historical absence of non-EU suppliersis
not necessarily an indication that such suppliers could never compete with EU suppliers if
market conditions changed.) However, it also is necessary to consider other aspects of a
market, including the relative size of different suppliers, and the importance of the market to
EU companies.

Although formal market definition tests provide an important theoretical basis for assessing
the extent of exposure to competition, in practice determining the extent to which companies
operate in the same market can be difficult. It therefore may be necessary to make use of
other measures that capture aspects of exposure to competition, and we discuss some of these
below.

3.3.2.1. Market definition tests

“Market definition” tests are used in competition policy cases to determine the extent to
which different suppliers or firms are in competition with each other. In the context of the
guestion of “competitiveness,” such tests could be used to ask whether firms have
competitors in the same market that are not subject to costs like those introduced by the EU
ETS. Where such competitors exist, afirm could be said to be “exposed” to international
competition. In reality, thisis likely to be a matter of degree, and the test therefore may have
to account for the size and other characteristics of such competitors to gauge the relevance of
such exposure.

In the context of market definition tests, the term “market” has a definition somewhat
different from that in conventional usage. For economists, a market is determined by
“substitutability,” that is, the extent to which consumers are able and willing to substitute one
product for another, or substitute suppliersin one areafor those in another. When two goods
are “sufficiently” substitutable, they are said to be part of the same product market.
Similarly, the ability and willingness to substitute between suppliers defines ageographic
market. Geographic markets may be limited by the availability of infrastructure, transport
costs, tariffs, or other barriersto trade. By contrast, product markets are limited by product
differentiation and consumer preferences. Thusindividual industries may be divided into
several different product markets (e.g., different grades of paper, types of ceramics, etc.),
depending on the threshold for substitutability that is used. Conversely, products may bein
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competition with substitutes from different industries. A full market definition needs to
account for the product market and geographic market.

To make this concept of a market operational, it is necessary to define what constitutes
“sufficiently” substitutable products. Economic analyses typically focus on whether it would
be possible for suppliersto raise prices unilaterally without experiencing areductionin
profits—if so, then this supplier or suppliers are operating in a separate market. More
precisely, products are in the “same” market if the revenue lost as consumers switch to other
suppliers or products more than outwe ghs the additional revenue earned from higher prices
paid by customers that are retained.® In the context of the competitiveness impacts of the EU
ETS, the corresponding question is whether EU suppliers raising prices in response to
increased costs would experience aloss in profits because of customer substitution to
products supplied from outside the EU.”

An advantage of using a market definition framework to define which sectors are “ exposed”
isthat it has a solid theoretical foundation as well as acceptance as the framework used by the
European Commission in the context of competition policy. The boundaries of a number of
markets in several industries have been investigated in the context of competition policy
cases.® However, while such existing investigations potentially could form the basis for
considering allocation principles in someindustries, they do not span all the products affected
by the EU ETS. Also, it isimportant to note that these market definition investigations have
been conducted for purposes unrelated to emissions trading and allowance allocation, and
typically in the context of a specific proposed merger or other investigation—which generally
would not involve a consideration of the potential future costs of the EU ETS.® Thus these
cases ultimately may not be relevant to market definitions in the current context.

A further drawback of the above framework isthat it can be difficult to make operational and
may require substantial research effort. The underlying theory can be complicated by issues
such as product differentiation, considerations arising in wholesale/input markets, etc. A full
investigation also is data intensive, and ideally requires dataon a good's “own price elasticity
of demand” (i.e., the percent decrease in demand per percent increase in price) and various
“cross price elasticities of demand,” which measure the change in demand for one good in
response to changes in prices of other goods that might be in the same market. Reliable data
on these and other relevant quantities may be difficult to obtain.

The formal implementation of this reasoning typically is through a*“hypothetical monopolist test,” which consists of
asking whether a“hypothetical monopolist” over a supposed market could increase its profits by implementing a“small
but significant non-transitory increasein price” (SSNIP) above competitive levels. A relevant market is a group of
products and a geographic areathat is no bigger than necessary to satisfy such a test.

Note that an important accompanying issue is whether there are suppliers within the EU that would benefit from the
cogts imposed on others by the EU ETS, because they produce a substitute product with lower emissions intensity.

Commission guidance offers that: “A relevant product market comprises all those products and/or services which are
regarded as interchangeable or substitutable by the consumer, by reason of the products characteristics, their pricesand
their intended use.” (Commission Notice on the Definition of the Relevant Market for the Purposes of Community
Competition Law, Official Journal, C 372, 9/12/1997)

In particular, where a proposed merger would not give rise to competition concern within a narrow market definition
(e.g., asingle Member State), then competition policy investigations typically do not proceed to ask how broad the
market may be (e.g., whether it is EU-wide, or world-wide).
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3.3.2.2. Other measures of exposure to competition

In the absence of full and forma market definition investigations, there are other data and
analyses that potentially could be used to determine the degree of “exposure.” We discuss
some of these briefly below.

3.3.2.2.1. Import and export elasticities

Exposure to international competition can be assessed by investigating how importsto a
given region (and exports from the region) change in response to a change in relative prices.
These relationships, known as import and export price easticities, can be informative even
absent afull investigation of market definition. With reliable import/export elasticity data,
the result of passing through a given emissions costs on increased imports or reduced exports
can be estimated.

Even where good estimates are available, import/export elasticities do not account for all
effects of the EU ETS. A potentiad weaknessis that this may not take into account the full
substitution effects resulting from aprice increase. Increased costs of production of agood in
the EU may lead not just to increased imports of this good, but aso to increased demand for
and imports of substitutes whose consumption is not captured in the import elasticity
estimates.

More immediately, import and export elasticity estimates are not likely to be available for all
relevant products, and attempting to estimate them can present statistical problems. In fact
there are very few studies that estimate these elagticities in any comprehensive way across
sectors, and still fewer that apply to the EU. There are existing empirical studies which
attempt to disentangle the influence of changes to relative prices and other influences on trade
patterns, for example, by studying changes in exchange rates. However, it isdifficult to
gauge to what extent these and similar studies would be relevant for the situation under the
EU ETS. Onereason for thisisthat existing estimates often reflect information on small
differentials, and it may not be appropriate to assume that these relationships can be scaled in
proportion to the cost difference outside the range of differentials actually studied.

For example, there may be cases where asmall rise in domestic price corresponds with a
negligible increase in imports, but a modestly greater increase in price induces a large change
in trade patterns (such “non-linearity” may arise, for example, because the higher price
offsets the cost of transporting goods from alarge supplier region). Also, changes can occur
with time, especially over atime horizon when additional investment (in production capacity
or tradeinfrastructure) is possible, as such investment may lead to increased international
tradein response to price differentials. For these and other reasons, it may be difficult to find
estimates of import and export elasticities that provide clear evidence of exposure to outside
competition.

3.3.2.2.2. Openness index and trade intensity

Another measure of exposure to international competition is the current extent of tradein a
given industry. The share of the total demand in a given region that is satisfied by imports,
and the share of the region’ stotal supply that ends up being exported, can indicate the
“openness’ to trade of the sector within the region under consderation. All else equal, a
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sector with large trade volumes may be more likely to be adversely affected by the unilateral
implementation of emissions trading.

Data on trade patterns are readily available and have been used in a number of analyses.
Actua measurestypically use combination of import penetration (share of importsin total
supply in aregion) and export intensity (the share of production that is exported), relative to a
measure of total output (such as GVA). For the purposes of competitiveness analysis of the
EU ETS, the relevant imports and exports would be trade with regions outside the scope of
the EU ETS.

This approach has several limitations, many of which are also relevant to import-export
elasticities as discussed above. First, these measurements are static, based exclusively on
current or historical information. They thus do not capture the potential for expansion of
international trade, which can constrain pass-through. For example, the introduction of a new
cost differential between two regions can suddenly make alarge volume of imported supply
profitable that previously was not, or induce investment that increases trade in the long-run.
There dso isthe implicit problem of market definition, in that it may be hard to determine
which products should be included in the import/export statistics used.

Degspite these limitations, measurements of openness and trade intensity can be useful as
indicators of the present prevalence of trade in a sector, which can provide context for
discussions of emissions trading impacts as described below. The appea of these approaches
is aso helped by the availability of data, which may be greater here than for other metrics.

3.3.2.2.3. Price and cost comparisons

In addition to the above, it may be possible to uses data on costs and prices directly to gauge
whether industries are subject to competition. For example, if the same product is sold at
substantially different prices in different regions it may be possible to conclude that there is
little potential for trade and that the two regions thus constitute different markets. (It is
important to ensure that the appropriate transport costs are included when comparing prices.)
The reverse need not be true—that is, if agood is priced similarly in two regions, it could be
the case that they have similar input markets, and therefore does not necessarily imply that
tradeisfeasible. Similarly, it may be possible to analyse data on specific types of costs (e.g.,
transport costs, exchange rates, etc.) that inhibit the expansion of trade, and compare these
costs to those introduced by emissions trading. Such studies aso could highlight whether
adverse impacts are likely to differ in different regions or sectors (e.g., because of differential
access to transport infrastructure).

3.3.2.2.4. Indirect exposure to competition

Another consideration relevant to establishing exposure to international competition arisesin
wholesale or input markets. Even if agood is not itself internationally traded, “downstream”
production using it as an input may be exposed to international competition. In this case,
there can be “indirect” exposure to competitiveness effects, as demand from local
downstream production isreduced. This may limit the extent to which prices of the input can
increase in response to a cost increase, as sufficiently high prices could render downstream
production uneconomic compared to that of its competitors.
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3.3.3. Summary: Implications for definitions of “exposed” sectors

In summary, the following characteristics tend to suggest that a sector may be competition-
exposed for the purpose of assessing emissions trading impacts.

§ Emissions costs, both direct and indirect, constitute a“large” share of relevant margins
(e.g., profit margins, possibly allowing for capital expenditure); that is, the sector is
energy- and/or carbon-intensive.

8 The sector’ s products are broadly “ substitutable” with products inimport and/or export
markets produced by overseas suppliers that are not subject to similar emissions costs,

8 Inthepadt, priceincreases for the EU sector that were not matched by increases
elsewhere were seen to cause an increase in imports or a decrease in exports.

8 The sector currently istrade-intensive, with alarge portion of local demand satisfied by
imports and/or alarge portion of local supply exported.

§ A comparison of emissions costs to transport and other costs indicate that the profitability
of trade would be substantially affected by the introduction of the EU ETS.

These characteristics are broadly consistent with the first three of the indicators of
“competitiveness’ discussed in section 3.2.1. Cost isacentral consideration, but for a more
complete assessment, is may be necessary to consider impacts on prices (and hence on profit
margins) and on output levels and import / export market shares. The fourth competitiveness
indicator, investment levels, is more difficult to use as away of identifying exposed sectors.
Thisisduein part to the relatively static nature of the “exposure’ tests discussed above. To
identify sectorsthat are at risk of underinvestment or of losing out to investment outside the
EU, the best approach may be to compare or model production costs and transport costs, to
determine whether a significant cost differential would persist even when transport costs were
taken into account. Of course, in adynamic context, it also would be necessary to take into
account the possibility that carbon prices could appear or increase outside of the EU,
reducing the relative attractiveness of foreign investments.

3.4. Effects of Overall Cap and Allocation Alternatives on Various
Measures of Competitiveness

This section discusses how some of the key parameters of an emissions trading program
affect firm competitiveness. We discuss the effects of the overall cap level, the level of free
alocation, and the approach to alocation, and how they can be used to influence sector and
firm competitiveness.

3.4.1.Impacts of cap level on costs

The level a which the program cap is set is the primary determinant of the market price for
allowances. The more scarce alowances are, the higher their price. (Other factors, such as
the supply of credits generated by CDM/JI projects, aso play arole.) In turn, the market
alowance price determines the emissions costs faced by EU industries. Industries directly
covered by the Scheme face the cost of allowances in all production that results in emissions,
while indirectly affected industries buy inputs whose costs depend, in part, on the allowance
prices faced by their suppliers.
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In addition, the level of the allowance price, and the additional cost to which it givesrise, can
determine the amount of international competition faced by a sector. For example, transport
or other costs that otherwise inhibit international trade and competition may be overcome at a
certain allowance price. In other words, the relevant geographic market may grow as the cost
differential faced by EU and non-EU suppliers increases.

The impact on competitiveness of a given alowance price can vary significantly between
sectors—and also between regions. In sectors where emissions costs are small a high
alowance price may not be a source of concern, whereas it could affect other sectors
sgnificantly. Also, adverse competitiveness impacts are likely to be limited even with high
emissions costs unless there is a possibility of international trade (although trade in
downstream markets may mean that such sectors are “indirectly” exposed to competition).
Exposure to trade can vary significantly across different EU Member States. Trying to
control competitiveness effects using the allowance price is therefore likely to be ablunt
instrument, since it cannot be used to target individual sectors, sub-sectors, or regions, but
instead applies across the EU.

3.4.2.Impacts of free allocation/auction percentages on competitiveness

Free allocation of emissions allowances constitutes a transfer of assets of value that can
“compensate” firms whose profits are reduced or that otherwise suffer reduced
competitiveness as aresult of the ETS. Asdiscussed below, an allowance auction combined
with auction revenue recycling can achieve similar results.

3.4.2.1. Competitiveness impacts of “lump sum” free allocation

The creation of the allowance market means that allowances become a commodity, whose
value is determined by the market price. The receipt of allowances therefore can financially
offset some of the adverse other impacts of the trading scheme, either by generating revenue
from salesin the allowance market, or by obviating the need to make purchases at auction or
inthe market. Firmswhose profits are reduced through lost competitiveness—whether as a
result of direct or indirect costs imposed by the trading scheme—therefore can be
“compensated” to some degree through the receipt of free allowances.

This givesrise to the question of what constitutes an appropriate level of “compensation” for
asector or afirm. Where the adverse impacts of emissions trading are large (for example,
with high emissions-intensity, low value products facing high CO; prices), profits could in
theory be reduced even with “full” free allocation. Thisis lesslikely to occur for an entire
sector than for an individua firm, although it is possible at the sector level. Conversely,
theory and experience suggest that, where adverse product market impacts are smal (e.g.,
where costs can be passed through without much impact on demand) full free allocation may
result in “ over-compensation” on a sector-level—i.e., in asituation where profits are larger
with the trading scheme than they would be without it. Thisresult is subject to important
caveats. For example, individua firms may be adversely affected even if the sector asa
wholeis*“over-compensated.” Also, some changes to profits ensue regardless of alowance
alocation; for example, if prices increase, non-emitting technologies (which are not covered
by the scheme—e.g. wind or nuclear power plants) typically would be expected to benefit (as
their own costs do not increase) regardless of alocation.
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It is important to recognise that, while free allocation of alowances can provide financial
compensation for adverse impacts, it does not “eiminate’ the market effects of emissions
trading. Indeed, thisis one of the attractions of emissions trading as a policy—it retains the
price incentives to shift away from emissions-intensive products and processes while offering
ameans of compensating for adverse impacts. Eliminating the price incentives would reduce
the ability of the policy to achieve emissions reductions at the lowest possible cost. As
discussed in other chapters, and in section 3.4.3 below, any of the “idealised” allocation
methods typically would not be expected to differ in their effects on product prices, quantities
supplied, or abatement decisions.’® The impacts of lost competitivenessin product markets
therefore are not improved by such allocations. (Aswe discussin detail below, the
“idedlised” allocations referred to here differ from actual EU ETS allocationsin essential
ways.)

The impact of free alocation on competitiveness therefore depends on the definition of
competitiveness used. If competitivenessis defined in terms of overall profits, free allocation
can provide an important mechanism to ensure competitivenessis preserved. However, if
competitiveness is regarded purely in terms of product markets, including the output of firms,
free allocation does not directly contribute to competitiveness. Similarly, alocation would
not preserve other indicators of competitiveness such as employment or investment levels.

3.4.2.2. Competitiveness impacts of auctioning and revenue recycling

Asdiscussed in a subseguent chapter on auctioning, results similar to free allocation in theory
could be achieved by selling allowances to participants and using the resulting revenue to
compensate those adversely affected. Provided such “recycling” of revenues conformsto the
“idealised” conditions outlined for allocations (notably, that the amount received is not
contingent on subsequent actions taken by the recipient), it also would affect profitability but
would not necessarily lead to output levels that differed from those observed under
auctioning without any recycling.

3.4.3.Impacts of updating allocations on competitiveness

As noted in the previous section, various “idealised” forms of alocation can be used to affect
profitability but not other measures of competitiveness such as outputs and price effects.
However, other approaches to allocation can be used to prevent some of the loss of
competitiveness in product markets. Reducing these other adverse effects typically would
require that allocations be “updated,” in the sense that the alocations are contingent on
current or future actions taken by recipients. We briefly discuss how this relates to
competitiveness below (separate chapters on new entrants and closures and on updating
discuss these issuesin awider context).

10 |n particular, with “idealised” allocations the increased cost of production arises regardless of the number of allowances

afirmisinitially alocated. If thefirm doesnot hold sufficient allowances, it incurs the immediate cost of purchasing
them in the allowance market. However, evenif the firm possesses allowances, their use constitutes an “ opportunity
cost”: by producing emissions and “ using up” the associated allowances, it foregoes the opportunity to sell theseat a
profit in the allowance market.
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3.4.3.1. Impacts of updating on production/sales

Asdiscussed in the chapters on updating and new entrant allocations, linking allocations to
output decisions can result in higher production than under “idealised” allocations or
auctioning. The most direct example of thisis where either current or future allocation levels
aretied to current levels of output. This effectively provides a subsidy contingent on
production, and induces a higher level of supply. In an extreme case, where dlocations are
alocated fully for free and are fully adjusted ex post, the emissions cost of additional
production (although not of emissions generally) can be entirely eliminated. However, as
discussed in the following sections (as well as in the evaluation of updating allocation
approaches in Chapters 8 and 9), deviating from the “idealised” allocation approachesin this
way may lead to higher allowance prices, so that the ultimate cost implications for affected
sectorsis difficult to predict.

New entrant allocation and closure rules, two other forms of updated allocation, also can
preserve or increase output. New entrant allocation encourages new investment, because it
offsets the cost of future emissions which investors would otherwise take into account when
installing new capacity. Closurerules, which require facilities to forfeit their alocation if
they shut down, can increase production either directly where the definition of closureis
linked to the amount produced, or indirectly by encouraging production capacity to stay open
that otherwise would have been shut down.

Asdiscussed in subsequent chapters, one potential motivation for this type of allocation
approach isto prevent emissions “leakage.” However, it equally could be motivated by a
desire to prevent “production leakage” associated with reduced competitiveness.

3.4.3.2. Impacts of updating on investment and innovation

Updating in the form of new entrant allocations (“capacity-based updating”) also can
encourage investment inthe EU. As noted above, this may be regarded as another facet of
competitiveness, especially in thelong run. Moreover, by keeping investment in emissions-
constrained locations, new entrant allocations may increase incentives for innovation in the
EU, which may be regarded as yet another long-run aspect of competitiveness. As discussed
in other chapters, however, new entrant allocations aso can have other effects that could be
inimical to competitiveness, including distortions of the internal market.

3.4.3.3. Impacts of updating on product prices and firm profits

The incentive for increased output under some forms of updated allocation may lead to lower
product prices a a given allowance price. This can alleviate competitiveness effects on
consumers facing higher prices for these products. In general terms, pass-through of
allowance prices is lower under updating because firms face alower effective carbon price.™
On the one hand, increased production leads to an obligation to surrender valuable
alowancesin the present; on the other hand, increased production may lead to a benefit in the

1 Certainforms of updating can provide an output subsidy that reduces the opportunity cost of emissions, so that this cost

is only equal to the difference between the allocation level and actual emissions. Put another way, these forms of
updating provide a greater disincentive to lose customers, because loss of customers also resultsin aloss of free
allowances. Firms facing such incentives are less likely to increase their price offerings to the market.
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form of increased future allocations. By linking production to output, some of the production
costs of emissions trading therefore are offset (put differently, some of the opportunity cost of
freely allocated allowancesis eliminated). This effect needs to be evaluated in conjunction
with the potential (countervailing) effects on allowance prices, discussed in the next sub-
section.

Itislessclear that updating makes firms better off in terms of profits. While lower prices may
lead to higher output, they also lead to lower margins per unit sold. Existing empirical
studies of these effects suggest that, for a given proportion of free allocation, firm profits are
likely to be higher without updating. The impact on competitiveness therefore again depends
on definitions, and output-based updating may benefit competiti veness-as-output (or
employment or investment) to the detriment of competitiveness-as-profits.

3.4.3.4. Impacts of updating on allowance prices and total compliance costs

As highlighted in previous chapters, updating allocations typically are not consistent with
minimising the costs of reducing emissions. A mgor reason for thisisthat demand-side
responses are not encouraged to the same extent. In particular, with reduced pass-through of
costs consumers have less incentive to improve efficiency, switch to lower-emitting
substitutes, or reduce consumption of high-emitting goods. In the absence of such responses,
other, higher-cost abatement measures may have to be found, resulting in higher allowance
prices for agiven emissions cap. Thisin turn could exacerbate any adverse competitiveness
effects, particularly in sectors that do not receive free allowances.

3.5. Summary and Conclusions

Although it aims to minimise the cost of achieving a given emissions target, emissions
trading nevertheless has the potential to adversely affect covered industries in the EU, as well
astheir customers. These adverse effects are often described as impacts on competitiveness,
and may refer to increased costs, reduced market share, reduced profits, or reduced
atractiveness for investment. The use of different measures of competitiveness and
competitive impact suggests different ways of assessing whether a sector should be
considered “exposed” to international competition.

It would be possible to use the design elements of the EU ETS, including cap-setting and
alocation options, to reduce various competitiveness impacts of the Scheme. Different cap-
setting and alocation options would differ in their effects on each competitiveness measure.
In some cases competitiveness impacts could be reduced without changing overall scheme
effectiveness—for example, when competitiveness is measured solely in terms of
profitability and levels of free allocation are maintained to ensure that overal sector profits
do not suffer. In other cases, for example, when updating is used, scheme effectiveness—
both economic and environmental—may be changed for better or for worse, depending on
how one defines the economic and environmental objectives of the scheme.

If EU ETS policy-makers and stakeholders wish to modify allocation and/or cap-setting to
reduce the competitive impacts of the EU ETS on selected sectors, they first need to identify
which measure or measures of competitiveness are of greatest concern for Phase |11 and
beyond. Thiswould help to determine which of the options for allocation (or cap-setting)
could in theory offer some way to offset or reduce any competitive impacts. Identification of
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the competitiveness measures of concern should be accompanied by further review of the
level of exposure to competition that should be considered athreat to EU industries.
Stakeholders and policy-makers should then review whether there currently exists sufficient
information for each sector or sub-sector—possibly differentiated by Member State or
region—to determine whether the sector is threatened by external competition as a result of
the EU ETS, aswell as whether such information could feasibly be developed.

If the information is available, an assessment could be made of the extent of exposure. It
would then be possible to consider whether different approaches to allocation could address
the concern, and what the implications of these approaches might be for other scheme

obj ectives—including emissions leakage, transparency, distributional fairness and overall
cost-effectiveness. At this point, it also may be relevant to consider whether other industries
within the EU that compete with the relevant sectors could in theory benefit from the EU
ETS, ether at the same time as, or possibly instead of, direct foreign competition. Having
undertaken thisreview and analysis, policy-makers and other stakeholders could then
consider the merits of the various potential options.

There are other policies that could be used to counteract the competitive impact of the
scheme. These could include border tax adjustments, support for research and development
for low-emissions technologies and production, tax credits, etc. The decision about which of
the available policies to use (if any) can be based on assessments of the advantages and
disadvantages of each, ideally including quantitative assessments of their impacts.
Ultimately, however, this decision represents a choice that needs to be made by policy-
makers and other stakeholders, based on the priorities they identify and the trade-offs
presented.
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4. Options for “Cap-Setting”

This chapter consders the issue of setting the overall cap on emissions, atopic that is
separate from but related to theinitial allocation of the cap. The chapter thus provides a
bridge between the general issues of evaluative criteria and competitiveness and the specific
issues associated with various allocation approaches.

4.1. Introduction and Background

In considering the design elements of an emissions trading scheme, it is important to
distinguish the process and approach used to set the overall “cap” from the approach used for
“alocation.” These two aspects of a cgp-and-trade scheme may be related, but they need not
be, and they serve two distinct purposes. The “cap” represents the “system constraint” of the
trading scheme—that is, it isthe total number of allowances that are created by the regulator
or government to be used by emissions sources that are covered by the scheme. 1n aclosed
trading scheme (that is, one that is not linked to another trading scheme), the cap represents
the maximum emissions allowed from covered sources.

In contrast, allocation refers to the way that the total number of alowancesis distributed.
This may be by sale or auction, or via some method of free allocation. Covered sources are
not limited by the allocation that they receive because they can always purchase more
alowances on the market or at auction. The level of the cap determines the price of
emissions allowances, but the level of individual allocations generally has no impact on the
alowance price.

We assume that the EU will set an overall target for the period after 2012 that is cons stent
with the announcement of the Council to reduce emissions unilaterally by 20 percent in 2020
relative to 1990 levels, and by up to 30 percent subject to progress being made on
international climate change agreements.

The characteristics of any future international agreement are yet to be determined. It is
possible that such an agreement would include an aggregate EU-wide target to be achieved
jointly, an aggregate target to be achieved as set out in a subsequent “Burden Sharing
Agreement” (as has been the case under the Kyoto Protocol), or separate targets applied to
individual Member States. The form of the international agreement is likely to have a
bearing on different approaches to cap-setting, but we do not consider this issue in detail
here.

The assignment of emissions reduction burden between sectors covered by the EU ETS and
those not covered by the scheme is directly related to the number of emissions allowancesto
be made available within the EU ETS. This decision will need to be made either collectively
or individually by Member States. Aswe discuss below, this decision is one of a set of
interrelated decisions about how to determine the overall level of emissions assigned to the
EU ETS (the “cap”), and then how to split the overall “pool” of available EU emissions.
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The structure of this chapter isasfollows. First we consider three high-level frameworks for
cap-setting in which responsibility for decision-making differs. These frameworks are
relevant not just for cap-setting, but also can be applied to the elements of the allocation
process discussed in subsequent chapters. To alarge extent, however, the application of the
high-level frameworks to other allocation decisions is independent of their use in the cap-
Setting process.

To illustrate this point, after presenting the high-level cap-setting frameworks, we consider
how different options for harmonisation of Member State allocation could be combined with
the cap-setting approaches. We then consider a variety of specific ways of determining what
the EU ETS cap will be, and how the split between EU ETS and non-ET S sectors could be
determined. This second determination is essentially independent of the high-level
framework adopted—that is, any of the cap-setting methods could be combined with any of
the high-level frameworks, as well as with any of the harmonisation options considered.
After describing these decisions relevant to cap-setting and its relationship to allocation, we
mention two other relevant issues, before assessing all of the options considered against the
agreed evaluation criteria.

As noted, the primary focus of this chapter is on the setting of the EU ETS cap in any given
year—that is, the overall number of allowances to be made available to covered sources,
whether allocated for free or sold. However, this chapter also refersto different allocation
approaches within the different cap-setting frameworks that are covered. This servesto
highlight the potential relationships between cap-setting and allocation, but also to make clear
the ways in which decisions about cap-setting and alocation are independent of each other.

4.2. Options for Cap-Setting

In this section we first consider three high-level options for decision-making as it relates to
the setting of the EU ETS cap. Having briefly described these options, we discuss how the
options for cap-setting could be combined with other elements of the overall allocation
approach. This helpsto clarify the relationships between cap-setting and allocation.

Finally, we review a number of different options that could be used as the basis for setting the
overal EU ETS cap. Thisessentially comes down to adecision about how to share the
burden of emissions reductions between sectors covered by the EU ETS and all other
economic activity. Asaconsequence, many of the options considered are relevant to other
sepsin the EU ETS allocation process, once a cap has been set.

4.2.1.High-level decision-making framework
42.1.1. Option 1: Cap Set at EU Level

Under this option, essentially all agpects of cap-setting would be agreed at EU-level. Thus
the overal number of allowances available within the EU ETS would be determined by or
pursuant to EU legidlation.

This approach could be associated with a new “burden-sharing” (or similar) agreement that

assigned to each Member State a share of the overall number of allowances under the cap.
Thiswould be different from the existing BSA, in that it would explicitly specify the number
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of allowances for each Member State within the EU ETS (and possibly aso for non-ETS
sectors), rather than only specifying emissions targets for the entire Member State economy.

However, a new burden sharing agreement would not necessarily be part of the cap-setting
process—for example, Member States could simply agree on a cap without specifying shares
for individual Member States. Moreover, even if assignment of Member State shares did
occur, it might more appropriately be consdered an initial step in the allocation process,
rather than part of the cap-setting process.*

The precise implementation of cap-setting at the EU level could involve a specification of cap
levels over time within the revised Directive itself, or (more likely) could specify more or less
detailed formulae or principles for cap-setting within the Directive, with the specifics to be
determined via other decision-making procedures (Comitology, “Regulatory Procedure with
Scrutiny” (2006/512/EC), decisions by the Commission, or others).

42.1.2. Option 2: Contribution to cap by selected sectors set at EU level, rest at
MS level

Under this approach, contributions of certain sectors to the overall cap would be agreed at the
EU-level, with limited or no Member State discretion in modifying these contributions.
However, for the remaining sectors, the contribution to the cap would be determined
independently by the individual Member States. Thus under this option, some proportion of
the overal cap would be determined at the EU-level, but Member States still would be able to
affect the overall total number of allowances individually through their own cap-setting
and/or allocation decisons.

42.1.3. Option 3: Cap set by pooling individual MS decisions with EU oversight

A third and final option would be to continue the current approach, with Member States
determining the total number of emissions allowances to be made available (whether for free
or viaauction or sale) to installations within their EU ETS sectors, subject to review by the
Commission to ensure cons stency with overall EU-level commitments. In this case, the sum
of every Member State’ s individual total yields the overall cap. Under this approach, it is
aso possible that there would be a new burden-sharing agreement similar to the one currently
in place, which could then be used as part of the assessment of individual Member State
proposals. However, unlike the type of new burden sharing agreement referred to under
Option 1 above, anew BSA under Option 3 would not specify the aggregate contribution of
the Member State to the EU ETS cap; instead it would only specify the emissions assigned to
Member States as awhole.

4.2.2.Relationship of cap-setting to allocation
It is important to recognise that the three cap-setting options outlined above each can be used

in combination with many different allocation approaches. In effect, decisions about cap-
setting and decisions about allocation can be made largely independently of one another,

12 Notethat other initial stepswould also be possible, such as allocations to sectors on an EU-wide basis, eliminating

direct alocation or assignment of allowances to Member States.
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athough some combinations may appear more natural than others. To be very clear about the
distinctions and the relationships between cap-setting and alocation, this section presents
some basic discussion of allocation issues and parameters to which we return in subsequent
sections and chapters of the report.

Thus if we consider one aspect of decisions about allocation, namely the degree of
harmonisation of sector allocation between Member States, we can identify three options: full
harmonisation of all sectors; partial harmonisation — that is, harmonisation of some sectors
but not others; and no (explicit) harmonisation.
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Table 4.1
Combination of High-Level Cap-Setting and Allocation Harmonisation Options
Cap-setting
Allocation
method / EU-level / Centralised Part-EU, Part-MS MS-level only
level
Harmonised | Cap set at EU-level; Contribution to cap for Member States would
allocation to all sectors selected sectors set at determine their own
harmonised. EU-level; free allocation contributions to the
harmonised to all sectors overall EU ETS cap
and installations, but (subject to review by the
MSs may “create” Commission), but
additional allowances allocation to all
that expand the cap, installations would be
(e.g. for opted-ins harmonised. (Any
sectors, or to auction excess allowances
AAUES, etc.). above total installation
allocation would be
auctioned.)
Partially Cap set at EU-level, Contribution to cap for Member States would
harmonised | selected sectors’ selected sectors set at determine their own
allocations harmonised EU-level, with allocations contributions to the
at EU-level; residual within these sectors overall EU ETS cap
allowance shares agreed harmonised. (subject to review by the
between Member States  Contribution to cap Commission). Allocation
to distribute or sell as associated with other for some sectors would
they choose. sectors to be decided by  be harmonised (or
individual Member alternatively certain
States, with level of allocation elements, such
allocation and share of as auction share, would
auction also decided by be harmonised), but for
them. the remaining sectors (or
for the remaining
elements of allocation),
allocation would be
determined by Member
States.
Not Cap set at EU-level, Contribution to cap for Member States would
harmonised | shares agreed between selected sectors set at determine their own

Member States to
distribute or sell as they
choose.

EU-level; contribution to
cap by other sectors
determined by Member
States. Within resulting
Member State shares of
total caps, Member
States may distribute or
sell allowances as they
choose.

contributions to the
overall EU ETS cap
(subject to review by the
Commission), and would
also determine
allocations.

Some of the combinations are not straightforward. For example, a partially-EU-determined
cap, partially harmonised case could take the following form. The EU could agree that the
overall EU ETS cap would reflect a specific level of emissions from the power sector for all
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Member States—for example, 350 kgCO, / MWh. Member State shares of the associated
emissions could be divided according to this same rule (or according to some alternative
negotiated burden sharing agreement). Free alocation to the power sector then could reflect
this same benchmark, some fraction of it, or could be fixed at zero (which would correspond
to 100 percent auction). Under this hypothetical example, the contribution to the cap
associated with the remaining sectors could be set individualy Member States (presumably
subject to Commission review, as at present). Allocations to these sectors then also would be
determined by Member States.

Many variations on this single example would be possible. Similar examples (some more
complicated than others) also could be elaborated for any of the nine options described in
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Table4.1.

Aswe discuss in the next section, although cap-setting and allocation are in principle distinct
from each other, in practice decisions about the two have not been made in isolation under
the EU ETS in many Member States. For example, Member States have reserved for free
alocation to their own industries most of the allowances they have created, so the
contribution of a Member State to the overall cap is currently closaly linked to its level of
free alocation. When determining the contributions to the caps that they would issue under
their NAPs, most (although not all) Member Statesrelied in part on “bottom-up” estimates of
emissions from covered sectors and covered installations. To some extent this was necessary
because “top-down” models and national statistics did not match the scope of the EU ETS for
all sectors. But even if well-matched “top-down” data were available, it is likely that caps at
the EU level and contributions from individual Member States would still be calcul ated with
reference to the expected emissions from individua sectors and individual Member States.

Although in theory a Member State’ s or sector’s “contribution to” the overall cap need bear
no relation to the size of the allowance pool from which it might expect to receive free
alowances, inredlity, it islikely that the contribution to the cap will represent an important
reference point in the subsequent allocation decison.®® Thereforeit may be unrealigtic to
expect that questions of cap-setting can be divorced completely from questions of the
division of the share of the overall cap. Evenif the cap were to be agreed at the EU-level, we
would expect Member States to pay close attention to what any agreement would mean for
the “allocation” received by them (if any) and the total implied allocation to their sectors and
installations relative to othersin other Member States.

With these rel ationships between cap-setting and alocation in mind, we turn to the specific
ways that the level of the EU ETS cap—understood as the split between the EU ETS and
non-ETS sectors—might be calculated.

4.2.3.Options for cap-setting given high-level decision-making framework

Alongside each of the high-level frameworks that assign responsibility for setting the cap is
an independent set of options for determining the level at which the cap should be set. In the
context of cap-setting, these options apply to the determination of the “split” between EU
ETS sectors and the sectors outside the EU ETS.** We consider the options for cap-setting
here.

Aswe have stressed throughout this chapter, when considering these optionsit isimportant to
keep in mind here the distinction between cap-setting and allocation. It would be entirely

2 Inessence, it seems urlikely that any sector could expect to receive a free alocation that was larger than its expected

contribution to the overall cap—although the free allocation could easily be smaller as aresult of auctioning some or all
of the contribution to the cap. For Member States, there is agreater possibility that allowances assigned to the Member
State could be in excess of the Member State’ s contribution to the overall cap. This would essentially represent a
transfer of entitlement to the value of allowances from one (or more) Member State to another, which could be part of
the process of negotiating a new Burden Sharing Agreement.

14 Asnoted above, many of these options are also relevant for decisions at subsequent stages of the allocation process;

where this isthe case and there are i ssues specific to post-cap allocetion approaches that relate to the design options
considered here, we note these in footnotes.
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possible to use one type of data to determine the EU ETS cap, and a completely different type
of datafor setting shares of free alocation within the EU ETS.

42.3.1. Pre-ETS historical emissions plus adjustment factor(s)

The EU’ s Kyoto targets and recent European Parliament and Council commitments are
expressed in terms of emissionsrelative to 1990 levels. Assuming reliable emissions data
were available, it would be straightforward to calculate the emissions reductions from EU
ETS sectorsin total and/or for each Member State to determine a pro-rated reduction target
for the EU ETS that would set the cap. Put another way, the EU ETS sectors collectively
would account for the same proportion of emissions in the future target year asthey did in the
basdline year. Thusif the ETS sectors accounted for 50 percent of EU emissionsin the
baseline year, and the non-ET S sectors the rest, the two categories of sector would be
expected to account for half of the EU’s emissionsin the future year. In theory it would be
possible to make this calculation relative to 1990 emissions, or relative to some average (e.g.
2001-2004) prior to the start of the ETS. The reduction could be designed to be consistent
with the Council’ s 20 — 30 percent commitment.

Various levels of differentiation within the overall cap would be possible under this approach,
and these would correspond to aternative burden sharing options. For example, new Member
States could have a smaller adjustment factor applied to their emissions, with
correspondingly more stringent targets for the EU-15. Or power sector adjustment factors
could differ from those used for other combustion and/or industries. If the same overall
reduction for the EU ETS cap and the non-ETS emissions were maintained, using different
adjustment factors would not affect the EU ETS cgp — it would simply rebalance the
contribution to the cap made in the cap-setting formula by different sectors.

This approach could be applied to any of the three high-level options discussed in section
4.2.1, and in multiple ways. For example, under Option 2, each Member State would have its
share of emissions, and could then allocate to sectors by reducing historical emissions
according to this approach. Similarly, under Option 3, pan-EU sectors could receive overall
alocations using adjustment factors that reflected EU-wide reduction targets, and Member
States could choose to distribute the remaining alowances to other sectors (and/or
installations) in proportion to their historical emissions. Of course, under Option 3, Member
States could select other methods for calculating allocations to non-harmonised sectors.

4.2.3.2. Post-ETS historical emissions plus adjustment factor(s)

A closdly related approach would be to base the split between the EU ETS and the non-ETS
sectors on more recent emissions data from the period when the ETS was aready in effect—
for example, 2005-2007. In all other respects, this approach could be implemented in various
ways along the same dimensions as an approach based on pre-ETS emissions.

4.2.3.3. “Simple” projections-based approaches

Instead of basing the split between the ETS and non-ETS sectors on historical emissions, it
would be possible to base it on projected future emissions. The overall EU emissions target
would still be set to be consistent with, for example, the 20-30 percent reduction
commitment, but the balance between ETS and non-ETS sectors (and if used for allocations,
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between sectors, Member States, etc.) would be affected. Projections could be based on data
gathered prior to the start of the ETS, but in practice it seems more likely that the most recent,
up-to-date information would be used for each phase. (There are arguments for both
approaches, which we consider in the evaluation section.)

Projections could be calculated in avariety of ways. The “simple”’ approach envisaged here

would be to gpply growth rates and rates of change of energy- and emissions-intensity to the
various sectors (the ETS and non-ETS sectors, and possibly individual sub-sectors), as away
of developing the overall ETS share of the total.

Projections could be based on expectations with or without the EU ETS and various other
climate-related policies—depending on views of what would represent the fairest baseline.

It also would be possible to use business as usua (“BAU”) projections for one sector (e.g. the
non-ETS sector) and to tighten the cap for the other sector accordingly.”® Thiswould place
the cost burden squarely on the latter sector.

4.2.3.4. Benchmark-based approaches

A fourth approach would depart from the emissions-based approaches described in the three
preceding sub-sections, and instead use other “metrics’ to determine each sector’s
contribution to the overall cap. We classify all of these under the heading of * benchmarking”
approaches to cap-setting. '

One option for sectors with relatively homogeneous outputs would be to use output data—
pre-ETS historical, post-ETS, or projected—multiplied by an appropriate GHG intensity
benchmark. Such benchmarks could be uniform across the EU, or they could be
differentiated by technology, fuel, other inputs, or region.

For sectors with less homogeneous output, production-based benchmarking would still be
possible. Output data would need to be aggregated into a suitably concise measure—such as
gross value added—and then combined with a GHG-intensity reduction factor that was
consistent with expectations or aspirations of what the sector would achieve.'’

As with approaches based on emissions projections, it islikely that the final level of
emissions implied by the application of benchmarks and/or intensity improvement factors
will not be exactly consistent with the overall EU emissionstarget. Thusit may be necessary
to apply an adjustment factor to make the benchmarked emissions consistent with this overall
target. The adjusted emissions level for those sectors covered by the EU ETS would become
the EU ETS cap. Theimplication of this adjustment is that benchmarks that are intended to

*  Thisis similar to the approach to allocation taken by some Member Statesin Phases| and Il. Some Member States

allocated projected emissions to the non-power sector and allocated only the residual amount left over within their
approved total allocation to the power sector.

® Notethat the application of rates of change in energy-intensity and emissions-intensity to projected emissions described

in the previous sectionis aversion of “benchmarking” that could be applied across the economy.
17 Other forms of benchmarking could be used to set Member State shares without reference to individual ETS sectors,

their outputs, or their emissions intensity. For example, Member States could be assigned shares based on (projected)
population levels or (projected) levels of overall economic activity.
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represent “industry averages’ or “best practice” or “BAT” may depart from these original
levels once adjustment factors are applied.”® In this case, the benchmarks would determine
the relative levels of allocation between EU ETS and non-ETS sectors, but would not
necessarily determine the absolute levels.*®

4.2.3.5. Other approaches

In addition to the approaches outlined above, it would be possible to make even greater use of
modelling to come up with additional methods for allocating. For example, it would be
possible to model the emissions of each sector assuming its marginal cost of GHG abatement
was egual to the marginal abatement cost in all other sectors. This approach would imply a
certain level and share of emissions for the ETS and non-ETS sectors, and the overall level of
emissions could be chosen to be consistent with whatever overall emissions targets were
desired.® This approach would require a detailed model of CO, abatement across sectors and
Member States, as well as detailed models of the EU economy.

4.2.4.Other issues
424.1. Relationship between ETS / non-ETS split and allocation

As mentioned previoudly, the decision about how to divide emissions between the EU ETS
and the non-ETS sectors and thereby set the overall EU ETS cap isvery similar in form to
questions of allocation within the EU ETS. An important difference, at least in theory, is that
because the division between ETS and non-ETS sets the binding cap for ETS participants, it
determines the price of allowances—whereas once the cap has been set the distribution of
allowances amongst sectors will not affect the price in the same way.?*

During Phases | and |1 of the ETS, many (although not all) Member States determined their
contribution to the overall cap only once they had completed their alocation to sectors and
installations. Under such a“bottom-up” model, the sum of all sector or individual installation
alocations, plus any new entrant reserve, plus any allowances reserved for auction determine
the overal contribution to the cap by each Member States, and the sum of all Member State
contributions determine the overall cap. A “bottom-up” model could be followed in the post-
2012 regime, whether the locus of decision-making resided within individual Member States
or at the EU-level. If such a model were used, it would mean that the non-ETS sectors could
be squeezed to meet overall EU reduction targets, or alternatively, it could mean that an

18 Asnoted, another way of ensuring that the overall cap is met would be to selectively reduce the share of one or more

sectors, leaving other benchmarks at their original scale.

1 Similarly, if used explicitly to devel op sector-level allocations or to calculate the shares of the overall cap that will be
assigned to each Member State, the benchmarkswould be used as away of setting relative burdens, but they would not
necessarily fix the absolute caps.

20

For allocation to individual Member States, or where cap-setting resulted from a bottom-up process of aggregating
sector or Member State allocations, it also would be possible to make the total emissions costs per unit GV A equal
across sectors or to make emissions costs per unit GDP equal across Member States. Or it would be possible to
determine Member State burden sharing in away that equalized per-capitawelfare costs.

2 |n practice, because the EU ETS currently, and possibly in the future, has accessto emissions rights that are outside the

EU ETS (through CERs and ERUs), it is not strictly true that the cap fixes emissions within the EU ETS, and it may be
the casethat the cost of credits, rather than the cap, determines the price of EU ETS allowances.
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adjustment or compliance factor would need to be applied to the alocations at the end of the
process to ensure that the resulting cap was consistent with overall EU targets.

The use of bottom-up approaches to cap-setting may create a perception of entitlement to the
emissions allowances that are “ created” in respect of aparticular Member State or sector’s
economic activity or emissions. It seemsimportant to recognise this perception even if
formally there is a distinction between the process of cap-setting and the process that
determines the shares of the cap that are assigned and/or allocated for free to Member States,
sectors, or installations.

42.4.2. Contingency arrangements for reduction commitment

As noted in the introduction, the EU has committed to a unilateral emissions reduction of 20
percent relative to 1990 levels by 2020, and areduction as high as 30 percent if there is
agreement at the international level on climate change policy. If the target increased from 20
percent to 30 percent, this could imply areduction in the number of allowances available to
the EU ETS by tightening the overall cap.?

4.3. Evaluation

We assess the high-level decision-making options discussed above as well as the specific
methods for calculating caps against the following categories of evaluation criteria

§ Environmental effectiveness,

§ Efficiency of Trading Scheme,

§ Administrative cost and feasibility,
8

Fairness.
4.3.1. Evaluation of high-level decision-making frameworks
43.1.1. Environmental effectiveness
4.3.1.1.1. Ability to maintain cap

In principle any of the decision-making approaches could result in the same overall EU cap,
which would then result in the same environmental outcome, all else being equa. In practice,
the coordination that is possible under Option 1 (cap set entirely at EU-level), and to alesser
extent under Option 2 (cap set partially at EU-level), may reduce the risk that individual
Member States will have an incentive to inflate their own contributions to the overall cap.
Option 3 would allow individual Member States to determine their own levels of ambition,
abeit subject to central review and approval, and therefore might be rated somewhat lower.

The only other relevant consideration here is whether over the longer term, there are likely to
be differences in the stringency of the environmental target that may be negotiated under one

2 gych areduction could be applied uniformly to Member States or sectors, or it could be differentiated by sector (for
example, if some sectors had been receiving a higher allocation in part due to the abbsence of any international
agreement).
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or more of the high-level options. Assuming Member States will need to gpprove of future
targets, it is not clear that the options would differ substantially here. In addition, given the
existence of long-term commitments and indicative targets in the EU out to 2050, the level of
ambition of future targets is known to some extent already.

4.3.1.1.2. Ability to limit leakage

The three options do not differ substantially on this criterion. Leakage could be reduced if a
laxer overall cap is set, because this would result in alower allowance price. Thus as noted,
if Option 3 resulted in aless stringent cap, it could reduce leakage. Setting this possibility
aside, giving more discretion to individual Member States in their own cap-setting process
should not have any other impact on leakage. Leakage may be affected by other allocation
options, but less so by cap-setting decisions.

4.3.1.2. Efficiency of trading scheme
4.3.1.2.1. Consistency with least-cost abatement

The high-level cap-setting options do not differ much in terms of the incentives they provide
for abatement, largely because it is possible to fit various alternative allocation approaches
into each framework (they do not specify, for example, the approach to allocating to new
entrants). |f operators believed they were more able to influence individual Member States
than an EU-level decision-making process, this might reduce their incentive to abate under
the decentralised cap-setting approach, because they might believe they were in a better
position to argue for a greater level of allowances (or free dlocation).

4.3.1.2.2. Functioning of allowance market

Thereis limited reason to expect that the high-level decision-making about the cap would
have much effect on the functioning of the allowance market. Option 1 would set the overall
cap in asingle decison, which could have a significant impact on the market price if the level
of the cap differed substantially from what market participants expected—>but this impact
would be felt only once. Option 2 would result in agreater number of decisions with some
potential to affect the allowance market price—although the magnitude of any of the
decisions would be smaller than under Option 1. Option 3 would be similar to Option 2, with
asimilar number of individual Member State decisions having the potential to affect the
market, but to amuch smaller extent than under Option 1.

4.3.1.3. Administrative costs and feasibility
4.3.1.3.1. Costs of establishing and maintaining allocation

Thereislikely to be some additional administrative burden associated with Options 2 and 3,
relative to Option 1, because of the need for every Member State to develop their own
methodology for determining the cap or the contribution to it (rather than having it set viaa
single EU-level process), and also because of the expectation that the Commission or some
other EU-level authority would retain responsibility for reviewing individua Member State
cap-setting decisons. This review would be likely to result in duplication of effort to at least
some degree.
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On the other hand, establishing a unified approach to cap-setting across all Member States
could involve substantial costs to negotiate an agreed outcome. A fully unified approach
(Option 1) could prove infeasible in practice if certain sectors could not be treated in a
standardised fashion. Relaxing the requirement for full EU-level cap-setting therefore could
result in an approach that was less difficult to negotiate and thus less costly from this
perspective, and thisis one potential argument for preferring Option 2.

Another small but significant issue related to cap-setting and the split between sectorsis the
possibility that the EU ETS will retain the current feature that allows Member States to opt-in
certain sectors and activities whose coverage under the Scheme is not mandatory. |If the cap
were to be set entirdly at EU-level, the status of opt-ins would be uncertain, since opt-ins
introduce an element of Member State discretion. One way to accommodate opt-ins, while
maintai ning EU-level cap-setting, would be for the EU to develop consistent rules for
determining how the overall cap would be affected by the opt-in of candidate sectors by
individual Member States. However, because one rationale for opt-insis that they make it
possible for Member States to experiment with approaches that the EU asawhole is (at that
time) unprepared to adopt, it could prove difficult for the EU to agree detailed rules for all
potential opt-in sectors. Moreover, insisting on such detailed rules could be more costly
administratively than allowing individual Member States to experiment.®

4.3.1.3.2. Transaction costs

There is no reason to expect the level of transaction costs to be substantially different under
the three high-level cap-setting options.

4.3.1.4. Fairness and distributional equity
4.3.1.4.1. Burdens to covered sectors

Under Options 2 and 3, Member States would have more discretion about how to allocate the
burden of reducing emissions between their non-ETS sectors and the ETS. Thus there might
be more variability of burden between Member States under these options. In addition, if
there is atendency for Member States to be more lenient with the EU ETS sectors because
they face absolute targets, Options 2 and 3 could result in relatively looser caps. However, in
thisregard, the discretion that Member States currently have regarding their expectations for
emissions reductions from the non-ETS sectors may decline as EU-wide policies affecting
emissions in these sectors are agreed and implemented. Thusit may be less credible for
Member States to cite greater reductions from non-ETS sectors than are anticipated from
wider EU measures.

(If Option 1 were to result in more stringent caps than the other two options, it could lead to
higher allowance prices, and therefore higher cost burdens to covered sectors.)

When considering the “fairness’ of the burden imposed on the ETS (and non-ETYS) sectors
and sub-sectors, one must acknowledge that conceptions of fairnessdiffer. Thisis most

% |f there were concern that opt-in of certain sectors—for example, sectors accournting for significant share of Member

State emissions such as transport or domestic heating—could significantly affect the allowance market and the overall
cap, more detailed rules could be devel oped to gpply to these, with other potential opt-in sectors left unaddressed.
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relevant to questions of allocation, but in some cases may have implications for cap-setting.

If there are “spill-overs’ from cap-setting into allocation, or if it isnot possble to disentangle
the two in practice, then cap-setting approaches that reflect differences between sectors or
Member States may be better able to reflect the differencesin impact that firmsin different
Member States may face. In general, if asingle, consstent interpretation of “fairness’
prevails among sectors and Member States, then harmonised EU-level approaches may be
preferred. But if conceptions of fairness differ, it may be preferable (measured againg this
criterion) to have greater decentralisation.

4.3.1.4.2. Burdens to consumers of affected products

The assessment under this criterion is the sasme as for burdens to covered sectors.

4.3.1.4.3. Taxpayer and other welfare effects

Thereis nothing in the high-level cap-setting options that differentiates them from each other
interms of their effects on taxpayers or the overal economy.

4.3.2. Evaluation of specific options for setting cap level

This subsection considers specific ways of setting the cap. We focus primarily on the metric
or metrics used to determine the split between EU ETS and non-ETS sectors. In addition,
athough issues of “harmonisation” arguably are more closely related to the question of
alocation within a given cap than to cgp-setting, we have already noted that in practice there
has been some blurring of the distinction between these two processes. Such “blurring” may
persist in the future—particularly in light of the fact that different cap-setting options confer
different levels of discretion to Member States to determine their own shares (i.e. their
“alocations’) of the overall cap. Thuswhere it appears to us that the two processes overlap
or interact significantly—either in fact or in stakeholder perception—we al o assess different
levels of harmonisation against the agreed criteria.

4.3.2.1. Environmental effectiveness
4.3.2.1.1. Ability to maintain cap

Thereis little difference between the specific aternativesin terms of their ability to achieve a
given emissions target. The one potentia difference relates to the determination of
subsequent caps. Where sector-level or (for options where Member State decison-making is
involved) Member State level projections are used, as well as where recent (post-ETS)
information is used, there may be distortions in the incentives to reduce emissions that would
result in deviations from the least-cost abatement measures.?* This in turn could result in

24

Aswe discuss in Chapters 8 and 9, thisis a general point that holdsfor all forms of updating, including the various
forms of updating of baseline data that are referred to here. However, because it is the overall cap that is being updated,
the effect on the incentives of anindividual firm is diluted substantially relative to an updating approach for individual
allocations. Because aggregation is likely to dilute the effect, any disadvantages are likely to be more pronounced
under more decentraized approaches where individual decisions can have a greater impact on a sector or Member State
total.
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higher allowance prices, which could make agreement on tighter targets more difficult. This
disadvantage would not arise if only pre-ETS data were used.

4.3.2.1.2. Ability to limit leakage

One way to reduce leakage of production and emissons outside the EU may be to provide
alowances contingent on output within the EU. Formally, this could gpply to cap-settingin
the same way that it applies to alocation. Thusif the level of the cap were set by sector
emissions benchmarks multiplied by current output, or were based on current Member State
emissions within the ETS, both of these approaches could create incentives for Member
States or operators to maintain production within the EU. These incentives for operators are
likely to berelatively limited, because of the “dilution” of individual decisions within the
overal cap. Theincentivesfor Member States could be more significant if they were able to
influence the level of output within their borders—particularly if contributions to the cap
were determined by covered industrial output. To the extent that Member States are able to
influence output within their borders, they could have incentives to do so, which would
reduce leakage.

Sector-based approaches using benchmarking have been proposed as a way to broaden the
scope of emissions trading to other countries. In particular, it has been suggested that sector-
based approaches could garner support from developing countries, who might be persuaded
to opt in selected sectors even if they were not willing to commit larger portions of their
economies to binding targets. If sector-based approaches were able to do this (which is by no
means proven), they also could reduce the risk of |eakage.

4.3.2.2. Economic efficiency
4.3.2.2.1. Consistency with least-cost abatement

An important result in the theory of environmental economicsis that, assuming markets are
not imperfect, the most cost-effective emissions abatement choices are made when al sectors
of an economy face the same marginal cost of emissions. Applying thisresult to the
determination of the cap on EU ETS emissions, thisimplies that the cap should be set at the
level where the marginal abatement cost within the EU ETS (reflected in the price of EU ETS
alowances) is the same as the marginal abatement cost for all of the non-ETS sectors.

The only way that this could be done would beto rely on detailed modelling of the
economy—particularly of energy supply and demand, but also of other affected sectors, as
well as of current and expected future abatement costs—to apply an increasing emissions
“charge” to all sectors until the overall EU emissions target was achieved.?® Such modelling

% |f governments could credibly claim that post-ETS datawould only be used once—for example, that Phase | darawould
be used because it was acknowledged to be substartially more accurate than previously collected data—but that this
would not be repeated, use of these datawould not necessarily lead to updating concerns. Having used new data once,
however, governments could find it difficult to make stakeholders believe that they would not use them again.

% Another way of ensuring that the marginal abatement costs were equalised that would not require detailed modeling

would beto allow some element of “trading” between the ETS and non-ETS sectors; in practice such a feature may
already exist within the Kyoto framework, because individual governments are able to trade AAUs to comply with their
individual Kyoto commitments.
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would be complicated by the fact that many features of the EU ETS as well as other policies
affect the marginal costs faced by different sectors of the EU economies. For example,
renewabl es policies would need to be taken into account in some way when modelling the
effects of a CO, price on electricity and other sectors. The targets for such policies already
embody an effective valuation of CO,, and this value may differ from the cost-minimising
CO, price. Put another way, it isvery likely that the “ |least-cost” abatement levels by sector
identified by amodel would differ from the actua levels of abatement delivered by different
sectors (whether ETS / non-ETS or smaller sub-sectors) given the existing suite of policies.

Assessed from a dightly different perspective, approaches that are able to limit leakage by
promoting output from particular sectors will not rate as well on this evaluation criterion,
because by design they provide less than optimal incentives to reduce output. Thus
projections- and output-based approaches using recent data will not score as well on this
criterion. Of course, the magnitude of any such distortion, and its significance relative to the
distortions represented by emissions leakage, are empirical questions that would need to be
assessed.

In contrast, approaches that diminish the link between allocation and recent or current sector
activity (for example, the per-capita gpproach, or the pre-ETS historical approaches) are most
likely to be consistent with the least-cost abatement measures.

If cap-setting processes were expected to “ill over” into a location,’ then allowi ng Member
States to set their own contributions to caps could result in unequal levels of free allocation to
given sectors (e.g. per unit output) in different Member States. Aswe discuss in subsequent
chapters focusing on allocation, this would not necessarily affect the cost-effectiveness of
abatement decisions, but it could do so under conditions of imperfect emissions, product, or
capital markets or where allocations are updated. If this were area concern, cap-setting
methods that used some form of benchmarking might provide better incentives for cost-
effective abatement than others.

4.3.2.2.2. Functioning of allowance market

Thereis little to distinguish the specific cap-setting options under this criterion.?®

27

Another way of characterising this“spill over” would to say that the extent of EU-level decision-making about the cap
is positively correlated with the extent harmonisation inthe level of allocation.

% One possible difference depends on the interaction between cap-setting and allocation approaches. Some commerntators

onthe ETS have claimed that participants are more likely to behave “irrationally” by not taking into account the full
opportunity cost of their GHG emissions if their allocations are set very close to their expected allowance need. Tothe
extent that some methods of cap-setting (for example, projections-based approaches without correction factors)
facilitate allocations equal to need, they could make this outcome more likely and theref ore impede the functioning of
the allowance market. However, this potential influence depends on a number of assumptions about the interactions
between cap-setting and allocation and alocation and operator behaviour. There may be sufficient dternative
explanations for observed behaviour that any preference for cap-setting options would be limited.

NERA Economic Consulting 42



Options for “Cap-Setting”

4.3.2.3. Administrative costs and feasibility
4.3.2.3.1. Costs of establishing and maintaining allocation

Basing caps on historical emissions data that are not updated with recent information or
projections would be relatively straightforward for sectors that have already participated in
the ETS. Even for sectorsthat are added to the Scheme it would require only a one-off effort
to collect historical data. If capswere to be revised periodically—for example, between
phases—this would add some administrative costs, but most (if not all) of the data would
probably need to be collected anyway as part of the operation of the scheme. The experience
with the use of pre-ETS historical emissions information was that the data in many Member
States did not appear to be particularly accurate, leading to questions about their reliability
for use in cap-setting or allocation. Similar, if not greater, concerns are likely to apply to pre-
ETSdatarelated to non-emissons metrics.

Using historical output- (or input- or capacity-) based approaches would require additional
administrative effort, because of the need to define each of the relevant sectors or outputs and
collect data on them for each sector and Member State. Benchmarks based on per-capitaor
per-GDP approaches would be fairly straightforward, because they would be based on a
single metric.

If projections were used to set the cap this would lead to additional administrative effort,
because of the requirement to develop (and approve) growth rates and changes to energy- and
emissions-intensity. More complex modelling approaches would require even greater
investment of administrative effort (and would be likely to be less transparent), because of
the need to develop and maintain updated and well-accepted models.?®

4.3.2.3.2. Transaction costs

Again, market transaction costs are unlikely to be affected by the specific approaches to
setting the level of the cap.

4.3.2.4. Fairness
4.3.2.4.1. Burdens to covered sectors

As noted, because the use of historical emissions information as the basis for cap-setting in
Phase | appears to have contributed to the over-allocation in that Phase, it may not be viewed
as the most appropriate basis for setting the EU ETS post 2012.%°

% Therelaive administrative costs of harmonised as opposed to non-harmonised approaches are not necessarily

straightforward to assess. As noted above, if many Member States devel oped their own individual approachesto
projections and modelling this would presumably increase administrative costs. On the other hand, with a more
harmonised approach, there might be some loss in specific knowledge about sector-level devel opments, which would
therefore require some eff ort to recreate; moreover, the process of reaching agreement about projection/ modelling
approaches could involve substantial administrative effort of its own..

% Notethat it may not be fair to blame the over-allocation on the emissions data, given that sector-level alocations and

overall alocations by Member States also often relied on output growth rates that may not have been accurate (and that
may not have reflected changes in emissions i ntensity).

NERA Economic Consulting 43



Options for “Cap-Setting”

Simple, uniform treatment of al sectors and Member States—or of the split between ETS and
non-ETS sectors for all Member States—may not automatically result in an allocation that is
perceived to be “fair” for al. Under defensible “fairness’ criteria, there may be plausible
reasons for differences in treatment of sectors or Member States (or individua installations).

One of the attractions of emissions trading is that it provides the flexibility to vary allocations
to accommodate different circumstances. As noted, although in theory, cap-setting could be
done independently of decisions about alocations to sectors and Member States, in practice it
is likely that Member States, the Commission, or others will rely on some form of bottom-up
cap-setting to some extent, in which case cap-setting and allocation become more closely
connected.

The current EU Burden Sharing Agreement explicitly sets targets for individual Member
States overall emissions, but not for their contribution to the ETS cap. Subsequent
agreements may make explicit reference to ETS and non-ETS sectors. If they refer to
individual Member State contributions to the EU ETS cep, this could be perceived as
amounting to aninitial stage in the allocation of ETS alowances. Thusit may be difficult to
disentangle the negotiation of a new overall Burden Sharing Agreement—with its associated
“alocation” to Member States—from the negotiation of the EU ETS cap. Moreover, since
one of the three high-level cap-setting approaches considered hereis for Member States to
determine their own contributions to the cap, it may be less straightforward to separate cap-
setting from allocation where the “allocation” relatesto Member States.

Note that differential treatment of Member States under a new agreement would not need to
be consdered a*“ distortion” from a*“correct” allocation even if it led to different treatment of
the same sector (or different splits between ETS and non-ETS sectors) in different Member
States. Both allocation and the setting of the split between ETS and non-ETS sectors can be
understood as a mechanism for achieving a negotiated agreement between various
stakeholders. Done properly, and under certain conditions, this need not affect the efficiency
or environmental characteristics of the Trading Scheme. It will, however, affect the relative
burdens imposed on the ETS and non-ETS sectors, as well as the relative burden shared
between different Member States and different ETS sectors.

Historical pre-ETS emissions are likely to be an increasingly poor guideto ETS and non-ETS
sector emissionsin the future (as well asto emissions of Member States and ETS sub-
sectors). Basing the cap or new Burden Sharing arrangements on historical values therefore
may be perceived asincreasingly unfair over time. As noted, one aternative would be to
base the ETS/ non-ETS split or a new Burden Sharing Agreement on projections. However,
increasing shares to the sector or to Member States whose emissions increase, and reducing
them to those whose emissions decline, results in perverse incentives not to reduce emissions.
Shifting to an approach that set future “caps’ based on expected output from covered sectors
(rather than emissions) would address some of the associated perverse incentives, but would
not, for example, credit a shift (within the EU overall, or within individual Member States)
from emissions-intensive industries to other areas of economic activity.

On some accounts of fairness sectors (whether defined as ETS/ non-ETS or ETS sub-sectors)

or Member States whose emitting activities are growing more quickly should receive more
alowances. On other accounts of fairness, those that expand their emitting activities should
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be madeto “buy” that expansion from others, since they increase the cost of meeting a given
emissions target or cap for everyone else. Thusit isnot clear that projections based on
benchmarks or periodic revisiting of Member State or sector cap contributions should be
preferred to historical emissions or output metrics.

Benchmarking approaches do not necessarily provide for a“fairer” way of determining the
relative burdens between sectors, because they still require judgments about relative levels of
effort, and do not necessarily reflect the ultimate costs that each sector will face (which will
depend on a host of other factors, not only technical potential to reduce emissions). To take
one example, thereisno single “fair” way of balancing the emissions reductions demanded of
the automotive transport sector with the reductions demanded of the iron and steel sector,
even though both can be benchmarked. Moreover, there will inevitably be sectorsthat cannot
be benchmarked, and for which an alternative approach will be required—underscoring the
fundamental role that judgment would need to play.

4.3.2.4.2. Burdens to consumers of affected products

Again, the burdensimposed on consumers will vary depending on a host of factors, not only
the number of alowances or level of emissions reductions imposed upon the producers of the
goods they consume. Thus the way that the level of the cap is calculated will have an
indeterminate effect on consumer burden.

4.3.2.4.3. Taxpayer and other welfare effects

When considering the split between ETS and non-ETS, the different methods do not appear
to differ significantly in their implications for taxes or other welfare effects. When
considering Member State burdens, approaches based on population levels or GDP per cepita
seem most closely aligned to the aim of equalising the welfare impacts on individual
taxpayers, but such approaches would not necessarily benefit taxpayers generally unless
lower level allocation methodologies granted the allowance value to taxpayers in one way or
another.

4.4. Conclusions
4.4.1. Summary of evaluations

The environmental effectiveness of different high-level cap-setting approaches probably does
not differ substantially, except insofar as setting the cap at the EU-level (whether by
centralised decision or agreement between Member States) reduces the ability of Member
States to inflate their contributions to the cap, and their incentives to do so. Assuming overall
EU emissions targets are fixed, setting the ETS/ non-ETS split using updated activity
information has the potential to reduce the overal cost-effectiveness of EU policies,
increasing the allowance price and making it more difficult to agree more stringent EU ETS
capsinthe longer term. The magnitude of this effect is uncertain, however, and there may be
other reasons to allow updated information to be used at this very high level of aggregation
given the significant uncertainties about future abatement costs, etc.

The high-level cap-setting approaches do not differ substantially in their ability to reduce
emissions leakage. Options for setting the cap level could differ intheir effects on leakage if
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they provide different incentives for intra-EU production. Thus with the two environmental
effectiveness criteria, thereis a possible trade-off between imposing a more stringent intra-
EU target, and reducing the risk that emissions outside the EU increase.

A “positive” rating with respect to the ability to limit leakage implies the opposite with
regard to the likelihood that the idealised least-cost abatement measures will be incentivised.
Thus if Member State level decisions were more susceptible to operator influence, operators
could face reduced incentives to abate under adecentralised cap-setting regime. In general,
methods that reduce leakage by promoting output provide less-than optimal incentives, but as
noted, the empirica significance of this reduce cost-effectiveness requires further analysis.

Thereisless of atrade-off implied by the choice among methods for determining the level of
the cap. Intheory at least, a method based on equdising marginal abatement costs between
ETS and non-ETS sectors will result in the lowest cost of achieving the EU’ s overall
emissions targets. In practice, however, the models required to estimate the cost-minimising
split are likely to be subject to considerable uncertainty, as well as more fundamental
methodological questions about the appropriate treatment of pre-existing policies whose aim
is (or includes) the reduction of CO, emissions.

Although the alternative high-level decision-making frameworks are likely to differ in their
impacts on the functioning of the allowance market, it is not clear which of them offersthe
“better” option—a large single “shock” to expectations, or multiple smaller shocks. The
options for setting the specific cap level of the also are unlikely to affect market functioning.
None of the cap-setting parameters seem likely to affect the level of transaction costs within
the Scheme.

Scheme administrative costs are likely to be lower under the EU-level decision-making
framework, although some of the gainsin administrative effort are likely to be lost in
negotiating mutually agreed approaches among Member States. |f agreement could not be
achieved, Option 2 would provide a potential compromise, and could also accommodate
opted-in sectorsrelatively easily. The administrative cost of determining cap levels would be
relatively low under gpproaches that rely on a single metric, such as the proportion of
historical emissions from EU ETS sectors/ participants. Approaches that rely on projections
and/or benchmarks are likely to require substantially greater effort.

The overall burden of the scheme (on covered participants, consumers, or society overal) is
affected by the different cap-setting options in the obvious sense that certain alternatives will
lead to a more stringent cap than others. Issues of distribution may also ariseif it is deemed
undesirable, unfair or not appropriate to separate questions of cap-setting from questions of
alocation, so that cap-setting decisions have subsequent implications for the distribution of
alowances between Member States or between ETS sectors.

4.4.2. Implications for allocation decisions

Asnoted in section 4.2.2, certain approaches to cap-setting could make some subsequent
decisions about allocation appear more natura than others. For example, if high-level Option
2 (cap set partly at EU-level, partly by Member States) were adopted, it may be considered
most natural to pursue a harmonised allocation approach for those sectors whose contribution
to the cap is done at EU-level, and allow less harmonised approaches for other sectors.
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Similarly, if a sector’s contribution to the overall cap were to be calculated using an output-
based benchmark, it might be considered most appropriate for individual allocations aso to
be based on output—even though the level of allocation might also reflect other decisions
about the share of allowances to be auctioned, etc. Thereisno necessary link between the
cap-setting approaches and subsequent allocation decisions, but there may be affinities
between them.

For smilar reasons, Member State contributions to the overall cap that were set with
reference to historical or projected emissions would not necessarily be inconsistent with using
partially or fully harmonised sector benchmarks for instal lation-level allocation. If there
were sufficient consensus that harmonised sector-level free allocation was important, it would
be possible to combine these two approaches. Any surplus alowances that were left over
after all installations in a Member State had received their (harmonised) allocation could be
reserved for each Member State' s auction, for example. (In a case where the emissions-based
contribution to the “cap” for aMember State would imply fewer allowances than the
harmonised sector-level allocation would grant to itsinstallations, alternative treatment
would be required.)

As noted, approaches involving updating—by which we refer to any method where
alocations are revised in subsequent phases using more recent data or expectations—are
most likely to result in deviations from the idealised | east-cost operation of the trading
Scheme. (Asaso noted, such deviations may be intentional and/or desirable, for example, to
reduce leakage.) But these deviations would be reduced the longer the phases between which
updating could occur (because the longer the wait until the next “updating event”). Of course,
any deviation also would be reduced by more auctioning, simply because there would be less
possibility of updating to distort choices.
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5. Auctioning

5.1. Introduction and Background

It is useful to consider abasic distinction between allocating allowances “for free” and
auctioning allowances. To date, amost all emissions trading schemes have allocated the bulk
of allowances for free, but anumber of programmes have included some degree of auctioned
alowances. The EU ETS has followed the latter pattern. Currently Member States are
permitted to auction amaximum of 5 and 10 percent of their allowancesin Phases| and Il of
the Scheme, respectively. Most Member States have chosen to auction well below this
maximum level. Recently, however, there have been calls for a significant increase in the use
of auctioning to allocate emission rights, both for the EU ETS and for other cap-and-trade
programmes.

In addition to the level at which to set the share of auctioned allowances, there are various
other details of auction design that could be implemented within the context of the ETS. As
with other alocation options, each of these design parameters could be harmonised between
Member Statesto agreater or lesser degree.

This chapter first describes four harmonisation options that could be applied to the use of
auctioning under the ETS starting in 2013, and then discusses a number of key auction design
elements that are relevant to the operation of the trading scheme. We then evaluate these
various design options against the evaluation criteria agreed with the Commission. The final
section summarises the evaluations and discusses important connections between other
alocation decisions.

5.2. Options for Auctioning
5.2.1. Auction organisation and harmonisation

As noted, the proportion of allowances auctioned to date has been small. If the proportion
grows larger in future phases, harmonisation is likely to become more important, because
there may be greater possibility that the timing and design of auctions could affect the
operation of the allowance market. Increased harmonisation of auctioning could be carried to
different degrees. At aminimum, this could involve common design parameters and timing;
at the other end of the spectrum, it would be possible to run a single (repeated) auction at EU
level. The harmonisation of auctionsis linked to questions of harmonisation of other aspects
of the allocation process, although various combinations of design options are possible.

Options for harmonisation could include:

Centralised auctioning;
Central auctioning with Member State contributions (an "EU platform");

8
8
§ Separate auctions with harmonised auction rules; and
8

Independent auctions (with voluntary co-ordination).
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5.2.1.1. Option 1: Centralised auctioning

Under this option al decisions about auction implementation would be taken centrally at an
EU level. Thiswould include the level or percentage of auctioned allowances as well asthe
design, timing, and other aspects of auctioning. A central auction need not imply centralised
use of auction revenue. This could be a separate decision, and revenues could be allocated to
Member States (or other entities) in various ways.

5.2.1.2. Option 2: Central auction with national contributions

A less harmonised option would be to use a centrally designed and implemented auction, but
alow Member State autonomy over the decision about the number of allowances to auction.
This could be implemented by Member States contributing allowances to a central auction
pool, and receiving back auction revenues in proportion to their contributions. This could be
subject to constraints, such as specifying the minimum or maximum proportion of allowances
to be auctioned.

5.2.1.3. Option 3: Separate auctions with harmonised auction rules

Another option would be to maintain the current gpproach of auctions run by Member States,
but require that these are conducted according to rules established at an EU level. Therules
could govern, for example, the auction format, timing, participation, and/or proportion
auctioned. We identify specific design features that could benefit from harmonised rulesin
section 5.2.3 and in the evaluation sections.

5.2.1.4. Option 4: Independent auctions (with voluntary co-ordination)

Finally, Member States could retain full autonomy over auctioning decisions (with the
possible exception of the proportion auctioned). This would not preclude Member States
from coordinating their auctions bilaterally or multilaterally, but there would be no obligation
for them to do so.

5.2.2. Auction level

If national allocations were centralised and auctions were conducted centrally as described
under “Option 1" above, then a single decision about the level of auction would have to be
taken and could be included in arevised Directive. Under the other gpproaches, where
decisions about auction levels (e.g., minimum or maximum percentages) are taken
individually by Member States, it would be possible to specify rules for the level of auction
through the Directive, as was done under the first two phases of the Scheme.

5.2.2.1. No limits

The first option would be to have no limit on the proportion of alowances auctioned. This
would be consistent with Member State autonomy in distributing the costs and benefits of
emissions trading between different national groups (including non-participantsin the trading
scheme). Absent arevision of the ETS Directive, this scenario would represent the post-2012
status quo.
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5.2.2.2. Maximum, minimum, allowable ranges

Rules specifying limits on the proportion auctioned could take a number of forms. In Phase |
and Phase |1 of the ETS there was maximum limit of 5 and 10 percent, respectively, of a
Member State’ stotal alocation. This practice could be extended to subsequent phases, with
increasing levels of auction allowed over time.

It also would be possible to specify minimum levels of auction. This could be motivated by
the fact that it may be difficult for Member States to coordinate independent choices for
higher levels of auction even if they would all prefer this (thisis aversion of the “prisoners
dilemma’). In particular, because the proportion of auctioning determines the net coststo
covered installations, it may be difficult for one Member State to adopt a higher level than
others. Without co-ordination, this could result in a*“race to the bottom”, where each
Member State auctioned a smaller amount than it considers optimal, or where Member States
that have not taken up the option to auction held back more auctioning in other Member
States.

Maximum and minimum and levels could be combined to create an allowable range for the
proportion auctioned.

5.2.2.3. Differentiation by sector

One complication with EU-wide rules for auction is that the characteristics of emissions
sourcesdiffer. In particular, countries may differ in how exposed their covered installations
areto international competition, or in other features that are relevant to determining the
desirable proportion of auctioning. A minimum level of auctioning applied to the total
number of allowances therefore may have very different implications for different Member
States, to the extent that they differ in the proportion of participating emissions from facilities
subject to foreign competition. To account for this and Smilar issuesin other sectors,
auctioning limits could be specified on a sector basis. For example, a minimum amount of
auctioning could be specified for each of the participating sectors. Other arrangements also
would be possible; for example, an arguably more relevant distinction would be to apply
different minimum percentages depending on whether sectors are exposed to international
competition or otherwise unable to pass on costs to their customers.

5.2.3. Auction design

A detailed discussion of auction design is outside the scope of this chapter. We discuss
briefly some of the key design parameters:

8 Auction frequency and size;
§ Eligible participants; and

8 Auction format.
5.2.3.1.1. Auction frequency and size

The more auctions there were, the smaller on average would be the number of allowances
available at each one. This could have both advantages and disadvantages, as discussed in
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the evaluation section. There could also be interactions between the desirability of frequent
auctions and the proportion of allowances auctioned.

Closely related to the frequency and size of the auction is whether the number of allowances
to be offered would be constant in each auction, or would increase or decrease over time.
Early “release” of allowances would provide participants with some implicit flexibility to
“borrow” alowances from future compliance periods.

A related question is whether alowances of different “vintage” (i.e., pertaining to different
years) should be auctioned at the same time, e.g., to provide information to market
participants about the potential value of allowances in future years, or to give them the option
of buying multiple years worth of allowances. Thiswould be particularly relevant if the
secondary market did not perform this function well.**

5.2.3.1.2. Eligible participants

Participation in the auction could be open to anyone (provided they held a registry accounts
necessary to transfer allowances) or could be restricted in various ways. Participation could
be redtricted to covered installations, organisations in particular Member States, participants
in particular sectors, and so forth.

It would also be possible to place restrictions related to the type or level of bid—for example,
participants could be prevented from bidding for more than a certain quantity of allowances.

5.2.3.1.3. Auction format

A variety of auction formats exist, with differences along a number of dimensions. A basic
categorisation is that auctions either can have multiple rounds or a single round where bidders
submit afull bid schedule. In multiple-round auctions bidders have the possibility to revise
their bids, and the auction proceeds until the amount demanded equals the tota amount to be
auctioned. By contrast, single-round auctions are conducted by aggregating a number of
confidential bids specifying how much they would be prepared to buy at different prices. The
auction clears at the price where the sum of bids equals the total amount auctioned.
Participants submitting bids no less than the clearing price win the auction and receive
alowances either against payment of the market clearing price (uniform-price auction) or at
the price specified in their own bid (discriminatory auction).

The choice of auction format can be guided by a number of considerations. Perhaps the most
fundamental isthat rules should be sufficiently simple to understand that potential
participants are not deterred or misunderstand the implications of their participation. For
example, uniform-price auctions may be more familiar and require less complex bidding
drategies, especially where the value of allowances or outcome of the auction is uncertain.
More complex auction designs may be warranted ether to offer participants the opportunity

3 Having multiple vintages of allowances is only relevant when allowances in one year or phase are not valid for

compliance in another year or phase—or when thereis a discount rate applied to their use in different periods. Itis
therefore closely related to questions of banking and borrowing. Under current scheme rules, allowances within a phase
are interchangeable, and allowances are aso bankable between all Phases but thefirst. Thusthe notion of allowance
“vintage” may only be relevant under current Scheme provisionsif it is understood to refer to different forward delivery
dates of allowances.
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to acquire information throughout the auction process, or to avoid collusion or other
“gaming” of the auction.

There are a number of potential variations on these basic categories of auction format. One
consideration is whether to alow non-competitive bids—i.e., bids at afixed price with a
guarantee that the allowances will be won. This could be open to participants for whom
participation in afully-fledged auction may be particularly difficult or costly (e.g., small
participants).

5.2.4.Use of auction revenues

Inall cases acentral question is how to distribute auction revenues. A threshold question
here is whether Member States are assumed to be entitled to distribute these revenues, or
whether this is the prerogative of the EU centrally. In either case, there are a wide range of
potential options for the use of auction revenue. We discuss both issues briefly.

5.24.1. Entitlement to distribute auction proceeds

Control of revenues from auctionsis related to the principles used to set Member State
contributions to the cap. Asdiscussed in Chapter 2, some approaches to cgp-setting assume
(or at least fit naturally with an assumption) that Member States receive an emissions
entitlement, similar in some respects to the existing Burden Sharing Agreement for the Kyoto
Protocol. Others assume that Member States themselves do not have any entitlement to
emissions or alowances. Auction revenues can be considered as analogous to emissions or
alowancesin thisregard, although cap-setting and the disposition of allowance revenues
need not be treated in the same way.

If auctions were completely centralised, revenues could be held at the EU level or returned to
Member States either in proportion to the allowances sold “from” each Member State or

according to some new Burden Sharing arrangement. Where Member States chose the share
of allocation to make available for auction, they presumably would be entitled to the revenue.

5.2.4.2. Allowable uses of auction revenue

Regardless of what authority has the right to distribute the revenues, revenue distribution
could bedone in many ways. This could be subject to explicit rules and restrictionsin the
Directive, or could be permitted subject to existing rules about the use of government funds
(e.g. State Aid rules).

A common use of auction revenue in Phases | and |1 has been to defray the administrative
costs of the ETS, and revenues have also been dedicated to financing other environmental
policy (e.g., subsidising particular technologies). Some Member States have not earmarked
revenues in this way, but have explicitly stated that they will be treated as any other
government revenues. Without special provisions, the use of revenue by Member Statesis
likely to be limited by State Aid rules.

As an alternative, it would be possible to specify additional permissible uses of auction

revenue, including the use of revenue to compensate those adversely affected by the trading
scheme.

NERA Economic Consulting 52



Auctioning

5.3. Evaluation

We assess the approaches discussed above against the following categories of evaluation
criteria

Environmental effectiveness;

Efficiency of Trading Scheme;

Administrative cost and feasibility; and

w w w wn

Fairness.
5.3.1. Environmental effectiveness
5.3.1.1. Ability to maintain cap

For agiven cap, the decision to auction or allocate allowances for free would not be expected
to influence the amount of emissions from covered sources. The decision to auction
alowances therefore would influence this only to the extent that it influenced the overall

level of the cap. Thiswould depend on political rather than primarily economic processes.
Some discussions of the political economy of emissons trading note that the free alocation
of allowances serves as away to persuade affected sectorsto accept a cap at all, or to accept
tighter caps than they might otherwise. Thus ahigher level of auction may mean greater
resistance to more stringent caps.

5.3.1.2. Ability to limit leakage

Under “idealised” conditions, the rate of leakage would not be influenced by the level of
auction. Among these conditions—which may not be met in practice—are that transaction
costs be negligible, that there is perfect competition in product and emissions markets, alow
cost of emissions relative to other costs and the overall value of economic activity, and that
alocations are independent of any subsequent decisions taken by the recipients. Where these
conditions do not hold, allocations may influence decisions about economic activity,
including leakage.

A key reason that “idealised” alocations do not influence decisions to shift production or
investment to other regionsis that installations would keep their entitlement to allowances
regardless of their production levels, closure of plants, or location of new investment.
Because dlocations do not change under different actions, they also do not influence
outcomes. In this situation, the decision to auction or allocate allowances for free can be
taken independently of concerns about leakage (or economic efficiency, as discussed in
section 5.3.2 below).

Inredlity, however, alocations in the EU ETSdo not conform to thisidealised structure. The
Scheme includes two major forms of updating: a) closure rules, which mean allocation levels
depend on decisions to close plants; and b) new entrant alocations, which mean that
alocations depend on decisions to undertake investment—and potentially the location, type,
and other features of investment. As we discuss at greater length in Chapter 8 on these
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topics, these and other “updating” features can lead to less economically efficient abatement.
However, one motivation for their inclusion has been to prevent leakage, by encouraging
investment in the EU and preventing closure that would risk resulting in increased production
and emissions outside the EU.

Increased auctioning would lead to smaller effects of closure rules on leakage, as the
alowances forfeited through closure would be of lesser value. Similarly, if new entrant
alocations were reduced because of increased auctioning, new entrant allocations would
create a smaller stimulus for investment. Thisin turn would reduce the ability of new entrant
alocations to counter leakage. (In theory, however, auction revenue could be used to
encourage investment in ways similar to the new entrant reserve.)

It also has been suggested that reducing free allocation could lead to less investment by
Scheme participants, occasioned by capital market imperfections (see further discussion in
Section 5.3.2.1.4 below). Such effects could lead to increased leakage.

With all of these effects, the real-world significance of inefficiencies and corrections to them
would need to be investigated empiricaly.

5.3.2. Efficiency of trading scheme

As noted in the previous section, under “idealised” conditions different approaches to initial
alocation, including auctioning, do not differ in their effects on production and abatement
decisions, and therefore do not affect the economic efficiency of a cap-and-trade scheme.
The main potential exception to this concerns the possbility that auctioning can influence the
functioning of the allowance market, and possibly the way that Scheme participants
incorporate the cost of emissions into decision-making.

5.3.2.1. Consistency with least-cost abatement
5.3.2.1.1. Invariance of costs under “idealised” conditions

The equivalence of auctioning and free allocation for economic efficiency depends on firms
ability to incorporate the “ opportunity cost” of freely allocated allowances into their
decisions. Where participants have to buy allowances at auction this directly increases
marginal production costs. These same costs are also relevant when allowances are allocated
for free, because emitting one tonne of CO; entails foregoing the opportunity to sell the
associated allowance in the allowance market. With this opportunity at hand, production that
resultsin emissions therefore is worthwhile only if it leads to profits that at least equal the
profits that would be obtained from not producing and selling the associated allowances
instead. If firms maximise profits, they therefore will take the same decisions regardless of
whether they are allocated allowances for free.

5.3.2.1.2. Behavioural “inertia”

Firms may not always behave in thisway, however. For example, various surveys suggest
that firms may not always incorporate opportunity costs into production decisions, and this
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may vary between sectors.® It has been argued that auctions, by imposing a“real” rather
than an opportunity cost, could be more efficient in this situation, as firms may be more likely
to undertake abatement options with amarginal cost lower than the cost of allowances. By
contrast, it is argued, under free alocation they may forego such opportunities, even though
this leads to lower profits. For agiven cap, this means that other, less cost-effective measures
would be required, raising the overall cost of the Scheme. Aswe discuss below, thereis no
general agreement about the magnitude of these potential effects, so the changesin
compliance costs from these effects are uncertain.

5.3.2.1.3. Elimination of updating features

Auctioning also could eliminate some of the distortions arising from free allocations that
include updating provisions—for example, new entrant allocation. However, as discussed
above, and in separate chapters on new entrant allocations and other “updating”, under some
circumstances these features may in fact be efficiency enhancing, because they reduce
emissions leakage and promote investment in low-emitting technologies. In such
circumstances, the elimination of updating viaincreased auctioning would not necessarily
promote more cost-effective emissions reductions.

5.3.2.1.4. Impact on investment

Some commentators have suggested that because high levels of auctioning would remove
funds from companies, this would have a detrimental impact on investment in their sectors.
On this view, investment would be funded to a large extent from retained profits, and
auctioning — by reducing these profits — may also reduce or delay investment. To the extent
investment is curtailed, it is argued, cost-effective abatement also may be limited.

This situation could arise if capital markets were not working well, or if companies' criteria
for making investments differed from those applied by external sources of capital. 1t might
aso ariseif for other reasons capital markets did not provide funds for investments that
would reduce GHG emissions. For example, in the case where installations that close forfeit
their allowances, it may be more profitable for an installation to remain open and invest in
emissions reductions, even if in the absence of closure rules it would shut down. Depending
on the circumstances of international competition and GHG regulations, such closure could
be associated with leakage of emissions and production. In such a case, increasing the level
of auction could reduce profitability and make closure more likely than investment (whether
internal or external). It isunclear to what extent there are these failuresin capital markets—
or in the ingtitutional and policy frameworks that would sustain them.®

% surveysinclude those conducted as part of the 2005 EU ETS review undertaken for the Commission by Ecofys and
McKinsey, aswell asa study jointly done by New Carbon Finance and CO2e.

3 Marny investors and covered industries have indicated that uncertainty about the future of the Scheme and future
allocation rules have contributed to a difficult climate for investment in emissions reductions. That is, uncertainty about
the future revenue stream from allowances (because future allocations were uncertain) might discourage capital sources
from underwriting investments. However, this uncertainty applies to capital investment by operators as much asto
investment by external sources of capital, so it is not clear that reducing operators’ ability to make such investments (by
reducing their free allocation and thereby increasing their costs and reducing their profits) would increase the
disincentive to invest that results from this uncertainty.
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5.3.2.2. Functioning of allowance market

Auctioning alarge share of allowances could have an impact on the functioning of the
alowance market. We distinguish four separate areas on which auctioning could have an
effect:

market participation,
market liquidity and volatility,

access to alowances,

w W w w

“gaming” of the market.
5.3.2.2.1. Active market participation and “inertia”

Some commentators have suggested that increased use of auctioning could bring currently
“inactive” operatorsto the market and therefore could lead to amore liquid allowance
market. Thisis based on the idea that, when allocations are close to the “need” of an
installation, organisations may not fully incorporate emissions costs into their decision-
making and therefore will not change their behaviour in response to the cost of emissions. In
particular, it is argued, firms may fail to incorporate emissions opportunity costs into
production and investment decisions, and also may not consider the full set of opportunities
to reduce emissions and sell surplus alowances. One analysis suggests that such “inertia’
was a contributing factor to the rise in allowance prices during 2006—whereas demand
(chiefly from the power sector) was strong, few industrial installations appeared to be willing
to enter the market as sellers, and high pricesresulted. If this analysis were correct,
auctioning a proportion of allowances could create a more liquid market in which
installations that previoudly did not sell allowances would undertake additional abatement (to
minimise purchases of alowances), while installations that could not reduce emissions
economically would purchase them at auction.

Thisanalysis of the allowance market is not universally accepted, and there are alternative
hypotheses that could be consistent with the observed behaviour in the market (including
high transaction costs, timing issues that resulted in atemporary inability to participate in the
market, uncertainties about the rules governing future allocations, and later fallsin the
allowance price). It dso isan open question to what extent emissions abatement took place,
whether more would have taken place at an earlier date had allowances been auctioned, and
to what extent the level of emissions abatement was in fact “inefficient”, given the price.
Finally, asthe inertia attributed to industrial installations would not be consistent with
maximising profits, it is not clear that this behaviour would persist for along time at high
alowance prices: by neglecting to undertake profitable abatement, industrial participants
potentially would forego significant revenues, a situation that may not persist for very long.

It also is unclear what the presence of inertiaimplies for auctioning design. For example,
thereislittle if any theoretical or empirical basis for assessing what level of auctioning would
be sufficient to “kick-start” the latent trading opportunities that, according to this view, are
currently being ignored due to inertia.
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5.3.2.2.2. Market liquidity and volatility

Increased use of auctioning potentially could make the secondary market less important.
Intuitively, fewer trades might be undertaken if installations had aready purchased at auction
all the allowances they expect to need. This could make the secondary market less liquid,
athough reduced liquidity would be less important when install ations had access to
alowances through auction instead. Nonetheless, a secondary market with a smaller volume
might be less successful at communicating to market participants the marginal cost of
emissions reductions, and therefore whether it would be worthwhile to undertake emissions
abatement. Any reduced liquidity, however, could be made up for by the increased
importance of the auction market.

It also is possible that the functioning of the secondary market could be affected by the
frequency of auctions. Especialy if auctioned allowances constituted a substantial proportion
of the total, the timing would be important to avoid temporary allowances shortages or gluts
that could lead to allowance price volatility. To avoid such volatility it would be important to
make information about auction scheduling available to market participants, and to
demonstrate the reiability of such information. If auctions are conducted independently by
Member Statesit may be important to coordinate their execution to avoid such problems.

Problems with volatility also could be aleviated through banking and borrowing provisions,
which generally can help reduce volatility. The quantity auctioned over time could provide a
form of borrowing if alarger proportion of allowances were released at an early stagein a
relatively long compliance period—of course, the same could be done through free
alocation. It also would be possible to auction allowances of future vintages early, providing
installations with guaranteed access to future alowances (although a similar function could
be fulfilled by futures contracts in the secondary market).

5.3.2.2.3. Access to allowances

One potential advantage of auctioning isthat it provides another source of allowances,
additional to free allocations and transactions in the secondary market. Auctions have been
used in some past trading programs to guarantee access to allowances by new entrants,
athough thiswould be less important if new entrant allocations were retained.

Because smaller participants may find it more difficult to participate in auctions, the larger
the proportion of allowances auctioned, the more important it may be to ensure that small
participants are able to participate effectively. Thiswould be more likely with less
complicated auction designs and smaller security deposits and other qualification conditions.
Especidly if more complex designs of auctions are used (e.g., with multiple rounds of
bidding) it would be possible to introduce a second track of “non-competitive bids’ in which
small participants could purchase alowances at afixed price (although this could introduce
problems associated with limiting eligibility and rationing this pool of alowances).
Complexity aso could be a concern with a discriminatory-price auction, in which less
informed participants would be likely to pay more than well-informed participants (and,
anticipating this, may elect not participate at al but rely on the secondary market).

Another barrier to participation may be if auctions are large and infrequent, which may create
difficulties obtaining credit or managing cash-flows. Similarly, if many different auctions
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were conducted and rules differed significantly, small participants may be effectively
excluded from participating in some of them because of the costs of learning about different
formats. These observations indicate that harmonisation of rules and co-ordination of timing
may be beneficial to ensure access to allowances on the part of relatively small entities. On
the other hand, to the extent there may be benefit to allowing some experimentation with
different auction designs, it may be beneficial to alow the use of different designsin different
auctions, with the prospect of future harmonisation once experience with different formats
could be evaluated.

Access to auctions also could be limited if any restrictions were placed on participation. In
practice, the main potential effect of such provisions would be to lower clearing prices.
Those excluded from the auction therefore could end up paying a higher price, either in other
auctions or in the secondary market, which may be considered to be unfair. Also, in general,
the overal cost of achieving the emissions target would increase if participants faced
different prices for allowances. Furthermore, an auction that leadsto a sae of allowances
below the going market price for allowances may require examination under state aid rules.

5.3.2.2.4. Market power and “gaming”

Maximising opportunities for participation in auction is closely related to the prevention of
potential “gaming” opportunities in the auctioning process. Market power in the auction
could arise if there were opportunities for collusion, coordination of bids, or dominance by
large participants. These concerns could be mitigated by not restricting participation, and
potentially also by placing limits on the size of bids by individual participants. More frequent
and smaller auctions also could limit risks, as the significance of manipulation in any one
auction would be more limited; similarly, it may be prudent to limit the amount auctioned
initially and, if desired, gradually build up to larger volumes once auctions have been
demonstrated to work as intended.

It also would be necessary to address potential credit risk, including the risk that participants
renege on bids placed during the auction. For example, if the collateral required to
participate is small, traders may find it profitable to enter the auction with the intention to
honour bids only if the clearing price is below aparticular level, but otherwise to renege on
bids (and forfeit the collateral). This can be an argument for larger collateral requirements,
athough this could risk excluding smaller bidders.

The opportunities for market power also may vary significantly with auction design, athough
there often is a trade-off between complexity and ensuring participation.* The inclusion of
“trigger” arrangements where the price or quantity of available allowances change discretely
depending on conditions (e.g., reserve prices) can create additional opportunities for gaming
under some circumstances; for example, they may result in “ speculative runs’ or other
undesirable market activity.

A related concernis to avoid market power in the secondary market. A concern that has
arisen in other auction contextsis the risk of “short-squeezes’, whereby a dominant player

3 Economic theory suggests that, in many circumstances, increasing participation can be a more effective method to

guard against market power than can more complex designs.
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purchases a large proportion of alowances at auction and then enjoys a monopoly in the
secondary market. Thisrisk aso can be limited by restricting the size of bids, and by holding
smaller individual auctions. Also, because the EU ETS has alarge number of participants, it
may be difficult to achieve short-squeezesin this market.

Another aspect of strategic considerations is that, in the case of decentralised auctions,

Member States may try to pre-empt each other or otherwise time their auctionsto take

advantage of market developments (and thus maximise the revenue obtained from their
auctions). This could have a negative influence on the market, and could constitute an

argument for coordination or centralisation of auctions.

5.3.3. Administrative Costs and Feasibility
5.3.3.1. Cost of establishing and maintaining allocation

Administrative costs of auctioning include the setup costs (auction design, creation of
infrastructure, marketing to potential participants); administrative costs to regulators of
conducting the auction (including support to participants); and a variety of costs incurred by
participants (e.g., learning about auction rules, preparing a bid strategy, training costs, and the
cost of personnel time). These costs would likely vary with the format and complexity of the
auction. For example, single-round auctions may be less resource-intensive for participants
than multiple-round auctions. The costs also would depend on the number of participants,
with smaller overall costsif the auction were confined to specific sectors, or to large
participants (with free allocation available to smaller organisations).

Setup costs and regulators’ administrative costs would be multiplied with the number of
auctions carried out. A larger number of auctions also could lead to higher costs for
participants, if it necessitated participation in several separate auctions, and especialy if the
formats of the auctions differed. Reducing administrative cost therefore may be an argument
infavour of centralising and limiting the number of auctions. This could extend to pooling
auctions across Member States using an “EU platform” (harmonisation options 1 and 2) and
limiting the frequency of auctioning. On the other hand, smaller and more frequent auctions
may entail lower risk for participants, aswell as lower collateral requirements.

On several dimensions, allocation by auctioning aone may offer alower administrative
burden than free allocation. In the case where auctioning is the sole method of allocation (or
the sole method for selected sectors) data requirements for the allocation process are
potentially lower, because there is no need to collect the data that would be necessary for free
alocation, and no associated need for verification of input / production data or of historical
emissions data. There also would be no need to take into account special circumstances, such
as commissioning periods, rationalisation of production, partial closures, etc.

However, unless free allocation were abandoned completely, overall costs would comprise
both the costs of any auctioning programme and also those associated with the pre-existing or
revised framework for free alocation. Increased use of auctioning therefore would increase
overall administrative costs except in the extreme case of 100 percent auctioning for the
affected sectors. If 100 percent auctioning were implemented on a per-sector basis, data
requirements for the “full-auction” sectors could be reduced, along with other administrative
costs discussed earlier in this section.
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However, even in the full auctioning case, it is also necessary to take into account the
administrative processes for determining how auction revenues will be digtributed, since
formally this distribution could result in mechanisms that are identical to (and therefore just
as administratively complicated as) the mechanisms used for free allocation. Mechanisms for
both free allocation and distribution of auction revenues may be made more or less
administratively complicated, so it is not clear that either method offers substantial
administrative advantages unless more complicated approaches to distribution are more likely
under one method than under the other.

5.3.3.2. Transaction costs

Auctioning also could influence the transaction costs incurred from trading in the secondary
market. When alarger number of installations receive limited free alocation and therefore
need to participate in auction, they may be lesslikely to trade in the secondary market. In
general, and other things being equal, more frequent auctions (and, to apoint, higher levels of
auction) would be associated with a smaller volume of trading in secondary markets.

This could affect transaction costs in a number of ways. On the one hand, a smaller number
of transactions would lead to lower total costs assuming transaction costs remained constant.
On the other hand, more auctions could mean fewer opportunities for market intermediaries
that help lower transaction costs. For example, economies of scale in brokerage, exchanges,
and similar intermediaries may mean that costs per transactions are higher when volumes
traded are smaller. It therefore is difficult to say a priori how agreater proportion auctioning
would influence market transaction costs.

5.3.4.Fairness and distributional equity
5.3.4.1. Burdens to covered operators / installations

As noted in a previous chapter, the allocation of allowances can be guided by a number of
different principles and ideas about “fairness’. Of the “fairness’ principles mentioned there,
ones generaly consistent with auctioning include:

§ the“polluter pays’ principle, and

8 creating a“level playing field” for all covered installations (depending on interpretation
of thisterm).

Principles of “fairness’ that are inconsistent with any auctioning include:

§ allocation corresponding to need, and

§ allocation according to pre-existing “use-rights’.

In addition, there are a number of principles that may be consistent with some level of
auctioning. Theseinclude:

8§ making affected ingalations “whole” by defraying their net or stranded costs,
§ allocation consistent with ability to reduce emissions,

8 rewarding or not penalising “early action” to reduce emissions, and
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§ promoting low-emitting technologies.

Of these, the principle to defray net or stranded costs may be consistent with some level of
auction, but the level islikely to vary significantly between sectors. In some sectors and
markets, there is a possibility that no auctioning may lead to “over-compensation”, in the
sense that profits for the sector as a whole (although not necessarily for all participants) are
higher with the trading scheme than they would have been in its absence. Conversely, in
many or most sectors large amounts of auctioning could lead to net losses to companies.
Because effects differ significantly by sector, and possibly by Member State or region, one
option is to differentiate auction levels by sector; we discuss the issue of defining “ exposed”
sectors more in Chapter 3 on competitiveness under the EU ETS. In general, assessing the
impacts on a sector is an empirical question, and can be a highly complex undertaking.

Allowance revenues could be used to promote investment in new low-emitting production
capacity. Under circumstances where leakage is a significant concern, this could result in
improved global environmental effectiveness of the scheme. It also could correct
economically inefficient underinvestment in low-emitting technologies that could result if
production migrated out of the EU, and therefore improve the dynamic efficiency of the
economy and of its long-term ability to reduce emissions.

Another issue isthat differences in the levels of auction set by Member States could lead to
different allocations to installations of the same type in different Member States. Thus
harmonising auctioning levelsis likely to be required to achieve a similar level of alocation
across Member States for sectors, although various other factors — notably, Member State
(and sector) contributions to the overall EU ETS cap, and ingtallation-level alocation
formulas — aso could influence this.

5.3.4.2. Burdens to consumers of affected products

As noted above, the level of auction need not have an effect on consumer prices. With
“idealised” allocations, as described above, the choice of auctioning or free allocation can be
taken independently of concerns about the impact of emissions trading on consumers. In
these circumstances, auctioning would not affect pass-through of allowance costs to prices, or
the consequent effects on consumers.

There are two main potential exceptions to this®* First, auctioning is likely to reduce the
significance of “updating” features such as new entrant alocations and closure rules (see
section 3.1.2), which may result in higher product prices. Thisis because the price-
depressing effect of updated free allocation is reduced. Second, auction revenue may be
more amenable than free allocation for the compensation of consumers. Thisis particularly
the case where consumers are numerous and would not be expected to participate in the
alowance market (e.g., in the case of households), although targeting to those specifically
affected may still be difficult.

% Additional exceptions can obtain in theory, for example, where product markets are not competitive; however, the net

impact of more or less auctioning often is ambiguous in these circumstances.
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5.3.4.3. Taxpayer and other welfare effects

Auctioning could interact with overall welfare effectsif the revenue raised through auction
resulted in offsetting reductions in other taxes. Thiswould have redistributive consequences,
inthat affected taxpayers would pay less whereas owners of installationsin the EU ETS
would pay more. In addition, academic studies have identified environmental taxes as a
theoretical opportunity to increase overall welfare. Thisisbased on the observation that
many existing taxes negatively affect (“distort”) economic processes; for example, persona
income taxes can reduce the amount individuals choose to work, and therefore also total
output and wealth created. If, by auctioning allowances, governments could make “fiscal
room” for the reduction of such taxes, then overall welfare could be improved.

Simple model-based assessments typically find that welfare improvements through such tax
system reform could be substantial. However, the empirical relevance is harder to assess.
Environmental taxes typically are not widely used, in part because they can be regressive
compared to other taxes. Also, in practice most emissions allowance auctions have used
auction revenue not for tax reform but to finance environmental initiatives, defray
administrative costs, or compensate participants indirectly affected by the trading program.
The feasibility of tax reform funded by allowance auction therefore is largely a political
decision.

5.4. Conclusions
5.4.1. Summary of evaluations

Assuming “idealised” conditions and allocation rules, the choice between free and auctioned
alocation is purely a distributional issue. If the number of allowances received does not
depend on actions taken, then allocation also will not influence choices about emissions
reductions, production, consumption, or investment. However, there are a number of waysin
which these idealised conditions are not fulfilled, and the choice whether to auction
alowances — as well as the precise design of auctions — therefore may influence
environmental objectives, economic efficiency, and administrative costs and feasibility.

The choice whether to auction allowances does not influence emissions from covered
sources, except insofar as the level of auction could influence the acceptability of particular
cap levelsin the longer run. However, a greater proportion of auctioning can reduce the
significance of “updating” features of alocation — such as new entrant alocations and closure
rules —which can contribute to reducing emissions leakage. Conversely, the use of updating
dlocationsis likely to come at a price of raising the cost of emissions reduction from covered
sources.

Auctioning also may have an impact on cost-effectiveness if either the allowance or capital
markets are not working well. It has been suggested that more auctioning would lead
operators to incorporate emissions costs into their production decisions to a greater extent,
with more cogt-effective abatement as aresult. On the other hand, it has been suggested that
auctioning may be detrimental to investment to reduce emissions, because it leaves less funds
available to companies and capital markets do not provide an adequate source of investment
funds. Both of these arguments depend on the presence of poorly functioning markets, and
the real-world significance of the market failures that they appeal to is not well-established.
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Although considered in isolation, auctioning is relatively simple, auctioning in the context of
the ETS would not necessarily be any simpler than free allocation. Adding more auctioning
of allowances could either add to or reduce the administrative cost of the Scheme. Unless
free allocation were abolished entirely (possibly on a per-sector bass), expanding the number
of auctions and the number of Member States conducting auctions would add costs on top of
the pre-existing administrative costs of allocation. The costs would be influenced by the
complexity, frequency, and total number of auctions, and would not necessarily increase with
increasing auction level—but rather with increasing auction numbers and complexity.
Administrative costs of auctioning also should incorporate any administrative costs
associated with distribution of auction revenues. Transactions costs in the secondary market
could either increase or decrease as the result of greater auctioning.

The use of auctions also could have implications for the functioning of the allowance market.
Market liquidity could be promoted if more “inactive” market participants are caused to
engage in trading, but also adversely affected if auctioning meant that the secondary market
assumed less significance. As noted, a less active secondary market would not necessarily
reduce overall market liquidity if activity were simply transferred to the auctions. Auctions
aso could affect volatility, again either positively or negatively depending on auction design
and timing. If auctions congtituted a significant proportion of alocation, it would be
particularly important to ensure that covered installations could participate in auctions or that
the secondary market functioned well. This would be more likely with simple and
harmonised auction designs, and can be further encouraged with special provisions such as
non-competitive bidding for small participants.

Various additional options exist for the harmonisation of auctions. Either coordinating,
pooling, or conducting auctions centrally could reduce the number of auctions and therefore
costs. Similarly, harmonisation of design could reduce costs to participants. On the other
hand, the limited experience so far with auctioning may mean that there are benefits to
experimenting with several different designs to encourage learning. Where auctions are
pooled or centralised, arrangements are necessary to determine how the revenue should be
divided between Member States (if at al). Harmonisation would be important for auction
timing, for participation eligibility, if any reserve price were contemplated, and possibly for
auction levels depending on priorities for judging fairness. Because of significant differences
in the distribution of emissions between sectorsin different Member States, if auction levels
are harmonised, it may also be important to consider differentiating the level of auction by
sector. However, it isnot clear that harmonisation of levelsis required to ensure greater
efficiency or environmental effectiveness.

While many considerations arise in the implementation of auctions, the most direct effect of
alocation through auctioning is the impact on distributional considerations. A higher level of
auctioning would lead to higher net costs for participants. Whether thisis desirable depends
on how “fairness’ is perceived. For example, auctioning would be compatible with a
“polluter pays’ principle; it would be incompatible with allocations corresponding to “need”;
and it may or may not be compatible with a principle to use alocation to offset net reductions
in profits as aresult of the trading scheme. The financial implications of a given level of
auctioning would vary substantially between sectors. Determining the exact impacts — or,
indeed, which level of auctioning would make a sector “whole” — is a complex empirical
undertaking.
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Finally, the level of auctioning could influence product pricesif existing market
imperfections mean that producers are not currently pricing in the full opportunity cost of
CO,. The extent to which theoretical opportunity costs are fully reflected in pricesis
currently an open question, but research to date indicates thet it varies between Member
States and sectors. In some markets, therefore, higher levels of auction could lead to higher
product prices, whereas in other marketsthisis unlikely. Determining which category
different markets fall into is a matter for empirical investigation (we discuss some of the
relevant factorsin a Chapter 3). On the other hand, auction revenue could be distributed to
offset the potentially higher costs faced by consumers, or alternatively could be used for more
structural economic reforms, such as changesto the tax system.

5.4.2. Implications for other allocation decisions

The use of auctioning potentially is consistent with many choices for other alocation
decisions. For example, decisons about the proportion to sell and the design of the auction
could betaken largely independently of different methods for cap-setting, metrics for
remaining free allocation, or decisions about whether to include “updating” (including
provisions for free new entrant allocation and forfeiture of free allocations upon closure). Of
course, as the proportion of auctioning increases, the significance of the precise attributes of
any remaining free allocation becomes diminishes (because its value diminishes). Thus
whatever the potential advantages and disadvantages of benchmarking vs. emissions-based
approaches, or updated vs. non-updated allocations, if the level of auction increases over
time, these advantages and disadvantages become less important.

Harmonisation of auctioning need not coincide with harmonisation of other aspects of
alocation. That is, the options are not limited to 1) central allocation and auctions and 2)
separate Member State allocation and auctions. For example, it would be possible to have a
central auction, but retain Member State autonomy for other aspects of allocation. If auction
levels were harmonised at different levels for different sectors, however, it islikely that some
form of harmonisation of sector contributions to the cap also would be required. Full
harmonisation of sector contributions would not necessarily also mean full harmonisation
either of Member State contributions to the cap or of auctions, however—sectors might be
alocated the same way across the EU, while at the same time Member States received a
separate (and differentiated) set of alowances reserved for auction. The revenue from these
alowances could then be used by Member States as they chose (subject to the relevant State
Aid rules and possibly other constraints).

Finally, the level of auction is one of the elements of the allocation that could be changed in
the event of international agreement on climate policy. One motivation for free alocation is
to compensate for net costs incurred through the introduction of emissions regulations. For
many installations, these costs are likely to depend in part on the degree of exposure to
international competition, and this exposure may change with international agreement. The
ability to modify auctioning rules in response to an international agreement would depend in
part on the level of harmonisation. One option could be to increase the minimum level of
auction if international agreements were reached, or to increase auction levels for sectors
whose exposure to competition was reduced. Another option would be to cancel alowances
previously reserved for auction—as away of tightening the cap without affecting previously
allocated allowances.
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5.4.3. Way forward / next steps

The growing experience of Member States with auctioning in Phases| and Il of the Scheme
islikely to provide useful lessons for the design and organisation of auctions during Phase 111
and beyond. Given the likely development of the understanding of auction design and the
interaction of auctions with the secondary allowance market and other ETS design features, it
seems premature to make strong recommendations about how to organise auctions. Since
coordination in at least some aspects of allowance auctions may be desirable, there could be
value in providing for the possibility of different levels of harmonisation—whether of auction
timing, design, level, etc.—but with the specific features to be determined.

Aswith many of the other allocation design options we consider, evaluating the fairness or
distributional impacts of auctioning dependsin large part on the distributional criteria used to
evaluate fairness. Although a decision to move towards full auctioning would potentially
remove some of the complications associated with allocation from the remit of EU ETS
policy-makers, it would not eliminate the complications, because at best, decisions about
what to do with auction revenues would be transferred to others.

In deciding the share of auction, it also will be useful to consider whether auctioning provides
the best way of reducing or eliminating some of the inefficiencies created by “updating”, or
whether other approaches should be used to correct these inefficiencies. Indeed, it may be
argued that such “inefficiencies’ should not be eliminated at all, because they may serve
other aims of the Scheme (e.g., protect competitiveness and prevent leakage) within the
existing policy context.

If there is a consensus that, absent adverse effects on competitiveness, it would be desirable
to move to greater levels of auction over time, the key challenges will be to achieve
consensus on the appropriate level of auction for individual sectors and individual Member
States, and how these levels should change over time. Thereis, however, no requirement that
auction levels be set a auniform level across sectors or Member States, nor are there
absolutely compelling efficiency reasons for uniform levels of auction. Auction share
appears most important in conjunction with discussions of competitive exposure of particular
sectors, and if for some reason there are no other feasible ways to deal with inefficiencies
created by updating. Competitiveness concerns and options for reducing the inefficiencies
associated with updating thus seem the areas to focus on in moving the policy discussion of
auctioning forward.
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6. Emissions Grandfathering Allocation

6.1. Introduction and Background

The large mgjority of allowancesin Phases| and Il of the EU ETS has been allocated using
formulae in which ingallations' historical emissions determine their entitlements to shares of
the overal cap. In principle, such an “emissions-based grandfathering”>® allocation
methodology can be very simple. Provided baseline data are available, allocations can be
calculated as shares of a given cap, where the share received by each installation is equal to
the share of past emissonsin abaseline period. In reality, however, dlocations used in
Member States have incorporated significant amounts of other information, leading to
increased complexity.

Detailed surveys and descriptions of the allocation approaches used in Phase | and Il are
available elsewhere.®’ The principle objectives of this chapter are to identify the high-level
parameters of an emissions grandfathering alocation methodology and to evauate the
general approach according to the criteria described in Chapter 2.

The structure of this chapter is asfollows. The next section describes parameters that make
up an emissions grandfathering allocation approach, starting with a simple “bare-bones’
approach, and then describing various modifications that have been introduced in real-world
implementations in the EU ETS. The subsequent section evaluates the high-level option of
grandfathering against the agreed criteria. The final section concludes.

6.2. Emissions Grandfathering Options

We describe below some of the main design features and variations on emissions
grandfathering allocations. Throughout this discussion, we consider the issue of alocation as
separate from (and following) the setting of an overall emissions cap. We aso restrict the
discussion to allocations that use historical data of emissions prior to the launch of the trading
scheme, and postpone discussion of the possibility of “updating” allocations to incorporate
subsequent data to Chapter 9, which is dedicated to this issue.

6.2.1." Simple” emissions grandfathering

Under a“simple” grandfathering approach, allocation shares would depend only on the past
emissions of an installation. For agiven cap, the allocation attributable to each installation
would depend only on its share of emissions during a baseline period. Correspondingly, the
only data required would be past emissions.

36

In more general usage, “grandfathering” has awider meaning of conferring aright based on past ownership or use. In
thiswider meaning, “grandfathering” thuswould apply to any allocation approach that used only historical information,
but not current or future information. This historical information used to calcul ate alocations could be emissions, but
also output, input, capacity, or other historical information —and all these options would be referred to as
“grandfathering” allocation approaches. In this report, we reserve the term for all ocations based on historical emissions
information, which isthe most widespread use of the term in the context of the EU ETS.

37 See Ecofys (2004), IVL (2004), DeHST (2005), European Environment Agency (2007)
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With this“simple” approach, allocations to each installation would be a proportion of their
historical emissions. Installations that have a historically high level of emissionsreceive
correspondingly high allocations under this approach—although with a binding emissions
cap, they will receive less than their emissionsin prior years. Thisis because the approach
includes an implicit “adjustment factor” to ensure that total allocations do not exceed the cap.
For each installation, the same adjustment factor, corresponding to the ratio between the total
cap and total baseline emissions, therefore is applied.

In most (if not all) Member States, this simple form of grandfathering has not been used. We
briefly outline below the main types of modifications that have been introduced in the various
National Allocation Plans under the EU ETS.

6.2.2.Baseline period and allocation metric

The simple approach requires that a procedure for establishing installations baseline
emissions is established. To avoid “updating” elements of alocation, all baseline years must
be before the start of the Scheme. It also is necessary to establish the “metric” used to
calculate baseline emissions. A simple option isto use total or average emissions during a
given number of years. More complex options also are possible, such as dropping maximum
or minimum years.

Another possibility is to account for Stuations where the baseline period is considered to be
“unrepresentative’. Existing NAPsinclude provisionsto account for significant changesin
production capacity during the baseline periods; temporary closures; commissioning of
equipment; and “rationalisation”, whereby the production capacity of several installations is
merged. These provisions typically require substantially more data, including application and
adjudication procedures to establish digibility for departures from the standard rules.

6.2.2.1. Allocation to installations without baseline data

All allocations methodologies based on historical information potentially have the problem
that some installations may not have data during the baseline period that can be used to
calculate allocations. In this case they would require a separate alocation methodology,
possibly involving benchmarking of some form (see Chapter 8 for more discussion of this
issue in the context of new entrants).

6.2.3.One-stage vs. multiple-stage allocation

The “simple” grandfathering approach can be characterised as a“one-stage” approach, as
alocationsto al installations are calculated in a single step as shares of a common overall
pool of allowances. By contrast, many NAPs have determined allocations in two or more
stages, by first dividing the Member State' s contribution to the overall cap into sector
alocations or “sub-caps’, and then allocating allowances based on ingtallations' shares of
emissions within each sector. Motivations for this procedure may include adesire to account
for different levels of competitive exposure, adverse impacts, or expected growth rates among
sectors.

A two-stage allocation process requires not only historica emissions data, but also

information that permits the categorisation of installations into sectors. The number of
sectors needs to be determined, and all installations assigned to the relevant sector. Although
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assignment of installations to sectors may be relatively straightforward in some cases, in
many cases it may not be. It also is necessary to establish a basis for setting sub-caps. This
may include various “adjustment” (or “compliance”) factors, growth projections, or other
factors, as we discuss below.

6.2.4. Potential adjustment to simple grandfathering

One modification to Smple emissions grandfathering isto modify historical information by
factorsintended to account for expected developments of emissions.

6.2.4.1. Adjustment factors for expected growth

One factor taken into account in a number of NAPs is the expected future growth prospects of
installations and/or the sectors to which they belong. Projections can be carried out at a
sector level under atwo-stage approach, motivated by the expectation that sectors will grow
at different rates.®

6.2.4.2. Adjustment factors for expected abatement potential

Allocations also can be modified by assessing the potential for abatement available from

sectors (or installations). Like with growth projections, the motivation is likely to be that
there are large expected differences in the potential for abatement among installations or

sectors.

6.2.4.3. Adjustment for benchmarked performance

Some allocation approaches combine emissions grandfathering with a benchmarking
approach. For example, historical emissions may be modified by a factor that accounts for
the output or input efficiency of the installation. Such “combined” approaches may be
motivated by a desire to compromise between the distributional features of emissions
grandfathering and benchmarked allocation based on other historical activity measures,
respectively.

6.2.4.4. Bonus and penalty factors

It also is possible to adjust allocations so that different stringencies apply to different
installations or sectors. This may take the form of applying “bonus’ or “pendty” factorsto
particular sectors, based on whether they are deemed to require a higher or lower alocation
(e.g., because they would be particularly adversely affected, or to reflect emissions benefits
of the associated technology).

A different way to achieve different stringency of allocation is to use a combination of top-
down and bottom-up gpproaches to calculate allocations. In atwo-stage approach, the “sub-
caps’ of some sectors may be calculated as the bottom-up sum of historical emissions
(potentially modified by any potential growth, abatement, or compliance factors), whereas the
other sector sub-caps would be calculated top-down as the “residua” alowances, which

% |t adsoispossibleto useindividual installation-level growth projections.
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would depend on the amount of alowances remaining given the requirement to comply
within the overall Member State total number of alowances.

6.2.4.5. Set-asides

Additional modifications to allocations also may be necessary if some alowances are set-
aside for particular groups of installations, thus reducing the amount available to others. In
particular, set-asides for new entrants result in lower alocations for incumbents for a given
cap. It also ispossible to use a set-aside system to provide bonuses to particular technologies
(e.g., technologies deemed to be particularly “clean”). In practice the set-aside can be
deducted before or after the initial ingtallation-level allocations are calculated.

6.3. Evaluation

This section evaluates emissions grandfathering allocation against the criteria of
environmental effectiveness, economic efficiency, administrative cost and feasibility, and
fairness and distributional equity.

A widely accepted result of economic theory isthat, given certain standard conditions,
alocations based purely on historical information will provide incentives for abatement and
changes to operations that are identical to auctioning of allowances.® Thus grandfathered
alocations would not alter the behaviour of participants, relative to what they would do under
auctioning. Thisresult applies to decisions about how to reduce emissions, how much to
produce using what technologies and processes, and how prices will be affected. For this
reason, the evaluation of allocation based on historical emissionsis very similar to that of
alocation based on other historical activity levels using benchmarked allocations. For
discussion of the first two criteria, we refer the reader to the more detailed discussion of this
in the next chapter on benchmarking allocations.

6.3.1. Environmental effectiveness
6.3.1.1. Ability to maintain cap

The total emissions, and therefore environmental effectiveness, of the trading scheme depend
on the total number of allowances rather than on the allocation of these allowances. For a
given cap, the precise implementation of emissions grandfathering therefore does not
influence the environmental benefit achieved by the scheme. An exception to this may be if
the allocation approach imposes significant costs on participants and therefore resultsin more
resistance to stringent cap-setting. In addition, if the allocation approach departs from the
conditions necessary to ensure that grandfathering and auctioning produce identical
incentives, less stringent caps also may be more likely, because the overall cost-effectiveness
of the schemeisreduced. (We discuss this latter possibility in the chapters on new entrant
alocations and closures and on updating allocations.)

% Asnoted in section 5.3.1.2, these conditions include arequiremert that transaction costs be negligible, that thereis

perfect competition in product and emissions markets, that emissions costs are low relative to other costs and the overall
value of economic activity (eliminating any income effects), and that allocations are independent of any subsequent
decisions taken by the recipients (i.e. allocations are not “updated”). Where these conditions do not hold, allocations
may influence decisions about economic activity.
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6.3.1.2. Ability to limit leakage

Provided grandfathered allocations were based on historical emissions only, they would not
be expected to alter production decisons relative to what would be expected under auctioning
or historical benchmarking, as discussed in the next chapter.

6.3.2. Economic efficiency of trading scheme
6.3.2.1. Consistency with least-cost abatement

The use of grandfathering would be consistent with |east-cost abatement subject to certain
conditions. One of these is that the data used to calculate allocations are not updated with
reference to later actions taken by participants. In practice, thisis likely to require the use of
historical emissions data from the period before the launch of the trading scheme. Provided
al emissions and other activity data fulfil these conditions, the choice between
grandfathering and other idealised forms of alocation to incumbents (notably, benchmarked
alocations that are also based on historical activity data) can be taken independently of
considerations about cost-effectiveness.

For this conclusion to hold, the requirement to use historic data is relatively restrictive, and
extends not only to emissions data but also to all other data entering into the calculation of
alowances. Thisincludes adjustment factors, such as growth projections, which may
influence abatement decisions if they are calculated based on data since the trading scheme
garted (and therefore also increase the cost of reducing emissions). We discuss these issues
in more detail in Chapter 9 on updating allocations.

As noted previoudly, allocation based on historical emissions also may not result in the least-
cost abatement choices when markets are not perfectly competitive or when market prices are
subject to direct regulation based on average or net costs. Where firms have market power
and the ability to influence prices, they may be able to discourage market entry by keeping
prices below the level that new entrants would require for profitable investment, and they
may conclude that thisis a profitable strategy. Such strategic behaviour could be facilitated
by higher levels of free allocations, since these would make it more likely that profits could
be maintained without raising prices. In product markets characterised by market power and
where differences in Member State allocations were sufficiently large, it is possible that firms
would choose not to pass through al of their CO, opportunity costsinto prices as away to
deter entry by foreign competitors. Failure to pass-through full opportunity costs would not
be cons stent with least-cost abatement.

A related issue could arise if capital markets were not particularly liquid or competitive, and
if allowance allocation provided some recipients with investment capabilities that were not
available to others. Note that even if thiswere the case, it would not necessarily represent an
efficiency issue, if we could assume that investments would be made wherever the economy
signalled that they were most needed. Of course, it would represent a distributional fairness
issue, because some firms would be (somewhat) better able to self-finance investment,
whereas others could be forced to rely more on external financing options. To the extent that
there were concerns about unequal treatment of different firms within the same sector,
options based not on historical emissions but on harmonised historical benchmarks could rate
dightly better in thisregard. However, there could be similar concerns about unequal
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treatment of firmsin different sectors, and none of the options would necessarily safeguard
against this.

6.3.2.2. Functioning of the allowance market

Thereis no reason to expect the functioning of the allowance market to be substantially
affected by the use of grandfathering, assuming the cap has aready been set. It has been
suggested that if operatorsreceive alevel of allocation that is approximately equal to what
they expect to need to cover their emissions, they may be less inclined to participate actively
in the allowance market—and therefore may not undertake what would be cost-effective
abatement measures. Asthe overall cap became more stringent, this concern would diminish,
athough under a two-stage approach, certain sectors could be “shielded” more than others
from the need to engage the market. There isinsufficient evidence at present, however, to
conclude that in the face of persistent and significant CO, costs, Scheme participants would
ignore cost-effective abatement potential and market activity from which they would be able
to profit—and there is good reason to expect that they would not ignore such opportunities.

6.3.3. Administrative cost and feasibility
6.3.3.1. Costs of establishing and maintaining allocation

Emissions grandfathering has the attraction that it can provide avery simple approach to
calculating allocations. Especialy if the methodology is close to “simple grandfathering”,
where allocations are closely linked to actua emissions, the data requirements can be
relatively limited and the approach transparent. Moreover, provided allocations are not
updated, allocations (or more accurately, the shares of free allocation) can remain
permanently fixed.

However, as outlined above, actud alocations during Phases | and |1 of the EU ETS have
incorporated alarge number of other elements in order to address distributiona concerns and
achieve a better alignment of “need” (or other criteria) with allocations than can be achieved
through simple grandfathering. As noted, this includes different allocation metrics,
exemptions for special cases, sector-specific considerations and classifications, growth
projections, adjustments for abatement potential, the inclusion of benchmarking factors,
bonus provisions, and various set-asides. These factors can significantly complicate
alocations and increase administrative costs. On the other hand, as the value of alocations
may be large, such adjustments may be important for the acceptance of the allocation
approach.

It also is not clear that alternative methods for free allocation would enable areduction in the
complexity that is created by these factors. Most of the various adjustments that have been
observed under allocation plans to date may be called for also under benchmarking
alocations. Meanwhile, as discussed in the next chapter, devel oping benchmarksis likely to
involve more work than calculating shares of historical emissions.

6.3.3.2. Transaction costs

As noted in the next chapter, transaction costs can increase if the initial allocation deviates
from the eventua equilibrium distribution of allowances. However, thisislimited by
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potential returnsto scae from trading, which may lower unit transaction costs the greater the
number of trades.

6.3.4. Fairness and distributional equity

As the above discussion highlights, the design of allocations to incumbentsis principally a
distributional issue. We discuss potential implications for covered installations, consumers,
and the wider economy below.

6.3.4.1. Burdens to covered operators / installations

There are many different principles that could be used to assess the “fairness’ of different
approaches to alocation, many of which are not themselves precise in their implications and
some of which may contradict each other. As noted in Chapter 2, principles may include:

rewarding or not penalising “early action” to reduce emissions,

promoting / rewarding low-emitting technologies,

creating a“level playing field” for all covered installations,

allocation proportionate to need or ability to reduce emissions,

making affected ingtallations “whole” by defraying their net or stranded costs, and

w w w W W W

allocation according to pre-existing “use-rights”.
We discuss below these principles as they relate to emissions grandfathering allocation.
6.3.4.1.1. “Early action” and low-emitting technologies

Emissions grandfathering aligns allocations with emissions during a baseline period. This
generally means that historically high-emitting installations will receive larger allocations.
However, it aso meansthat installations that may have reduced emissions prior to the
baseline period receive fewer allowances than ones that have not done so. Similarly, the use
of low-emitting technology would result in fewer alowances. One way of addressing
concerns about penalising “early action” isto extend the baseline period so that it includes
the years prior to actions that are deemed worthy of reward.

Where installations were previously subject to similar relevant regul ations of emissions, this
may not be a significant concern, as voluntary over-compliance is unlikely to have been
undertaken at high net cost to operators. In these cases, it may be argued, emissions
reductions relative to peerswould reflect standard business decisions rather than genuine
“early action”. However, where different regulatory regimes were in place — notably in
different Member States— this may be of greater concern, as companies that previously were
subject to more stringent domestic regulations or targets would receive fewer alowances.
One potential way to address thisisto incorporate benchmarking factors in the allocation, as
we discuss in the next chapter.

It is important to note that, in the context of allocation to incumbents, arguments about

rewarding early action are purely a matter of distribution and the choice between emissions
grandfathering and benchmarking does not influence incentives to undertake abatement. The
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decision whether to reward early action and low-emitting technologies through allocations
therefore does not promote any additional environmental or economic efficiency objectives.

6.3.4.1.2. Creating a “level playing field” and allocation proportionate to “need”

A potential attraction of emissions grandfathering isthat it isfeasible to take into account
Ste-specific considerations, and thus to bring allocations in closer correspondence with
“need”. For example, a pure output-based benchmark would not account for factors such as
the age of aplant, the local availability of raw materials, the configuration of production
processes, constraints from other local regulations, etc. To the extent these influenced
emissions, there therefore islikely to be a greater divergence from actual emissions where
benchmarked alocations are used rather than historical emissions (which implicitly would
account for all relevant site-specific factors). An output-based benchmark could be made to
account for site-specific factors by increasing the number of parameters in the benchmark
formula, although this potentially could increase the complexity of the allocation
substantially.

Of course, benchmarking may be desirable on other grounds precisely because loca factors
become less prominent, especially to the extent that these are not perceived to be relevant to
creating a“level playing field”. In particular, benchmarks may mean that “similar”
installations — in the sense of producing the same output or using the same input —receive
smilar levels of allocation. However, thiswould not necessarily be in correspondence with
alocations corregponding to “need”, for the reasons mentioned above.

A separate issue is that allocations based on historical information are unlikely to entirely
reflect current circumstances, especially in industries that have undergone significant change
(e.g., in market shares of different companies) since the baseline period. This factor becomes
more sgnificant the longer the lag between baseline period and alocation period, and it
applies both in the case of emissions grandfathering and benchmarking based on historical
information (although results may differ). The price paid for updating allocations to use
more recent datais a potentially significant sacrifice of efficiency, aswe discussin more
detail in the chapter on updating allocations.

6.3.4.1.3. “Stranded costs” and making installations “whole”

“Stranded costs’ may arise where past investments were undertaken prior to knowledge of
emissions constraints, and are rendered less profitable because emissions limitations are
imposed. Allocation can serve the purpose of “compensating” for such reductions in asset
values. A related concept refersto the possession of past property rights, and one argument
holds that the past holders of the right to emit (i.e., past emitters) should continue to have this
right regardless of whether atotal emissions cap isimposed (indeed, thisis the original
meaning of the term “grandfathering”). Closely related to stranded costsis the principle of
using allocations to offset reductions in profits from the introduction of emissions trading
(making ingtallations “whole”).

To the extent that these principles are served by closaly matching allocations to actual
emissions, emissions grandfathering may be more successful a achieving compenszation,
athough alarge number of highly differentiated benchmarks also may serve as a close proxy
for actual emissions. However, it is not clear that either emissions grandfathering or
benchmarking allocations immediately correspond to compensation for stranded costs or |ost
profits, as neither past emissions nor production volumes necessarily are correlated with
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adverse impacts of emissions trading. Matching emissions does not guarantee that
installations or operators will be “made whole” by the allocation, because the impacts of the
Scheme on covered sources (as well as on others) depends on many factors, of which the
level of alocation isjust one (others include abatement potential, the price of CO,
alowances, effects on product prices and associated impacts on demand). We discuss these
issues in more detail in Chapter 3, which deal s with the competitiveness impacts of emissions
trading.

6.3.4.2. Burdens to consumers of affected products

As noted above, (section 6.3.1 and elsewhere) the choice to use emissions grandfathering
alocation would not be expected to alter operator behaviours, and therefore will not change
prices or levels of consumption, relative to what would be expected from auctioning or
benchmarking based on historical data (unless allocations are updated, as discussed in
Chapter 9).

6.3.4.3. Taxpayer and other welfare effects

Asdiscussed here, the decision to use emissions grandfathering as the mechanism for
distributing free alowances to participants is separate from decisions about the overall level
of the cap or the level of free alocation vs. auctioning. As such, different grandfathering
approaches do not differ in their implications for effects on households or other welfare
effects. Relative to auctioning approaches, however, grandfathering (like other free
alocation approaches) does not offer a potential way of improving the overall efficiency of
the tax system.

6.4. Conclusions
6.4.1. Summary of evaluations

A central conclusion from the economic theory of emissions trading is that when allowance
alocations are based on purely historical data the trading scheme will not differ in either its
environmental effectiveness or its economic efficiency—the least-cost abatement measures
will till be incentivised. One of the key attractions of emissions trading is that distributional
considerations can be addressed without compromising these objectives.

However, this requires that certain restrictions be put on the allocation approach. In
particular, all data entering into the calculation of allocations must refer to activity prior to
the start of the scheme, and should not be updated subsequently. Unfortunately, these
restrictions may run contrary to other objectives—for example, to avoid emissions leakage or
to ensure principles of equity (such as not relying on “outdated” data).

A “simple grandfathering” approach of dividing an overall cap based on shares of emissions
during a baseline period can be highly transparent and avoid administrative complexity. In
reality, however, actual implementations of emissions grandfathering have introduced
additional e ements— including sector-specific considerations, growth rates, and other
adjustments — to achieve an alocation that is perceived to be more equitable. This posesa
trade-off between achieving a desired distributional outcome, on the one hand, and avoiding
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an administratively complex and costly allocation, on the other.* In general, however, it is
likely that emissions grandfathering could be implemented at lower administrative effort than
abenchmarking allocation.

Whether emissions grandfathering is more equitable than other principles for allocating a
given number of allowances depends on which principles of fairness are preferred. Generally
speaking, grandfathering may be better placed than benchmarking at matching alocations to
realised emissions, as past emissions data is likely to embody more loca and site-specific
considerations than can feasibly be reflected in a benchmarking approach. On the other hand,
benchmarking may be thought fairer because it can better reward early action.

In practice, the evaluation of approaches will depend on the details of specific allocations.
For example, a highly differentiated benchmarking approach may closely resemble emissions
grandfathering in outcome, whereas an emissions grandfathering approach with numerous
modifications and adjustment factors may be just as complex as a benchmarking approach.

6.4.2. Implications for other allocation decisions

As discussed below, if dlocations are to be updated—including giving previous new entrants
alocations based on their previous period’ s emissions—then depending on the formula used,
an emissions-based approach is likely to have undesirable consequences. Under such
circumstances, it may be preferable to move away from emissions-based gpproaches.
However, in the absence of updating, or if the share of free allocation is expected to decline
and therefore become aless important motivating factor, maintaining an emissions-based
approach is not necessarily undesirable, and benefits from relative simplicity.

40" We are not aware of any studies that attempt to quartify the associated complexities and costs.
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7. Benchmarking Allocation

7.1. Introduction and Background

In generd, the term “benchmark” refersto acommon standard that allows different cases to
be compared. In the context of the EU ETS, “benchmarking” refers to the use of acommon
emission factor (or related factor, such as an energy efficiency factor) to determine emission
alocations. The benchmarking approach can be contrasted to an approach that allocates
based exclusively on historical emissions data. Under such an emissions-based approach,
often referred to as “ emissions grandfathering” approach, facilities would receive allocations
based upon their emissions, rather than on the basis of their output or input plus some
emission rate or “benchmark.” (Of course, both free alocation approaches can be contrasted
against auctioning.)

This chapter focuses only on the use of benchmarks to determine allocations to existing
installations using historical baseline data. Benchmarks potentially could be used for a
number of functions within an allocation process, including setting the overall cap,
distributing burdens between sectors, and allocating to new entrants. These issues, including
the potentia role of benchmarks, are discussed in separate chapters. For the purposes of this
chapter, we consider allocations within a pre-determined cap.**

The structure of this chapter isasfollows. First we consider options for benchmarking
including benchmark categories, benchmarking peer groups, and sources of benchmark
values. We then assess the different options against the agreed evaluation criteria.

7.2. Benchmarking Options
We identify three sets of issues relevant to the design of benchmarked incumbent allocations:

§ Fird, there are severa high-level categories of benchmark depending on the type of
instal lation-specific basaline activity (or other) datathat are used to calculate allocations.

8 Second, the benchmarking “ peer group”—i.e., the group of installations using the same
benchmark—needs to be defined, including the number of benchmarks and the
differentiation of benchmarks between groups of installations. This could include
differentiation (or harmonisation) between Member States and between installations of
different ages.

§ Third, there are many different potential sources of benchmark values, including
empirical methods, literature references, and pre-existing industry benchmarking
schemes.

We discuss each of these issuesin turn.

41 Chapter 2 considers the use of benchmarks as one way of setting the overall cap and sector contributions to it within the

trading scheme.
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7.2.1.Benchmark categories

Benchmarks can be categorised in a number of ways. In the discussion below we focus first
on the installation baseline data that underlie the benchmarking approach, and we note three
basic different categories of benchmarks based on output, capacity, and input.

7.2.1.1. Background: emissions-based allocation

Most alocation in Phase | and Phase |1 of the EU ETS have employed allocation based on
historical emissions. These approaches can be summarised by the following simplified
formula:

Ai = Ei * Ad]
Annual _ Baseline , Adjustment
Allocation ~ Emissions factor
tCO, tCO, [Other]

The allocation received by ingtdlation i thusis afunction of i) its own past (or baseline)
emissions (Ei), and ii) afactor or set of factors not specific to the install ation but common to
the sector (summarised as Adj in the formula). In many NAPs, the term Adj has been specific
to sectors, and can fulfil a number of functions. Notably, because total alocation islikely to
differ from past emissions it generally is necessary to use an adjustment factor to ensure that
individual alocations sum to the total number of allowances to be distributed. The
adjustment factor also may reflect other considerations, such as set-asides for new entrants or
for auctions; a standardised “compliance factors’ or bonuses for particular technologies; or
sector-level growth projections. One consequence of thisisthat the actual alocation to an
installation generally may differ from actua historical emissions.

7.2.1.2. Output benchmarks

Most discussion of using benchmarking as an alternative to emissions-based allocation
focuses on output-based benchmarks. These can be generically described by the formula:

A = P * BM * Adj
Annual _ Baseline , Emission , Adjustment
Allocation =~ production benchmark factor
Unit tCO, / unit
o, output output [Gther]

In this formulation, the installation-specific information determining alocationsis the
amount of output rather than emissions during the baseline period. Thisis multiplied by an
emissions benchmark per unit output BM, which is set common to the relevant peer group of
organisations. The formulais completed by the adjustment factor Adj, serving the functions
discussed above in relation to emissions-based allocation.
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Aswith emissions-based allocations, the installation-specific information (output) determines
the share of total allowances, rather than absolute allocations. As we discuss in more detail
below, the peer group for benchmarking may coincide with a sector (e.g., one benchmark for
all electricity producers) or may be smaller (e.g., one benchmark for coal-fired generation,
one for gas-fired, etc.). Where the cap is set on a sector level, and several different
benchmarks are used within the sector, the level of the sub-sector benchmark contributes to
determining the share of allowances received by an installation. By contrast, where the cap is
fixed and the same benchmark is applied across al installations within the cap (e.g., a sector),
shares are determined only by the share of output, and not by the level of the benchmark.

Output-based benchmarks were used in both Phases of the EU ETS by some Member States,
including for electricity generation and cement production.

7.2.1.3. Capacity benchmarks

The benchmark can be based on capacity instead of production by modifying the above
formula such that:

P, = Ci * U
Baseline _ Baseline i vion
Production capacity
Unit Unit
output Percent
output
per year

In this formulation, capacity is specific to theinstallation but the utilisation is standardised
across the peer group (of which, again, there may be several within a sector). Because the
two jointly define a production number, they can be combined with the other factorsin the
output-based benchmark approach. Thisrequiresthat a well-accepted measure of capacity is
available (this may not always be the case, as we discussin section 7.3.3.1). Aswith output-
based benchmarks, it aso is necessary to establish the baseline period for capacity.

7.2.1.4. Input benchmarks

Another form of benchmark relies on input rather than output or capacity. The generic
formulation has the form:

A = l; * BM * Adj
Annual _ Baseline , Emission , Adjustment
Allocation Input benchmark factor
{CO, Unit tC_Oz / unit [Other]
Input input

In this case, the benchmark is defined in terms of emissions per unit input rather than output,
and thus differs from both the approaches described above. One example of this approach
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would to allocate allowances based on the share of energy or heat input during the baseline
period. Other inputs may include raw materias or other energy carriers (e.g., steam).

Input-based benchmarking may be auseful aternative where it is difficult to define an output
for the relevant peer group, for example, where outputs are numerous or heterogeneous. To
the extent that inputs are more homogenous (e.g., among installations outside the named
sectorsin the Directive), input-based benchmarking may be easier.

For many activities, a generic relationship between output and input can be described by:

Pi = li * Eff,
. _ Baseline , Conversion
Production = Input Efficiency
Unit Unit unit output
output Input / unit input

Asthisillustrates, input-based benchmarks differ from output-based onesin that the
efficiency of input conversion is not reflected in the input-based benchmarking factor.
Relatively less efficient technologies therefore receive a higher share of alowances,
compared to abenchmark based on final output. In some cases the outputs of one process are
the inputs to another process that is integrated with the first, so the distinction may not always
be easy to make. We discuss some of the distributional and other potential implications of
these considerations further below.

7.2.1.5. Combination benchmarks
In practice, it is possible to apply a combination of benchmarks and emissions-based

alocation, aswell as different types of benchmark. One example of this was the Dutch
approach in Phase |, where allocations to several sectors followed the pattern:

A = E; * BM * Adj
. Relative .
Annual _ Baseline . » Adjustment
Allocation ~ emissions efficiency factor
benchmark
tCO; tCO, [Other] [Other]

The benchmark in this allocation formula was not defined in terms of emissions per unit
output or input, but as a number denoting energy efficiency relative to arelevant peer group
of installations. Higher efficiency resulted in alarger value BM and thusin a larger number
of allowances. Assignment of such benchmark values, which may be installation-specific,
typically must make reference to input and/or output efficiency measures of some kind,
otherwise the value would not constitute a benchmark. In the absence of such information, a
default value (0.85 in the Dutch case) also may be used.

NERA Economic Consulting 79



Benchmarking Allocation

7.2.1.6. Fixed vs. “updated” baseline data

Inall the above formulations, historical (baseline) data on activity or capacity are required to
calculate allocations. A key decision in thisregard is the baseline period. Emissions-based
alocationsin Phases | and Il have been based on data available prior to the sart of the
trading scheme, and the European Commission has cautioned against the use of data from the
period after the launch of the trading scheme. The motivation for thisisthat “ updating” the
baseline period to include subsequent years may provide less incentive to reduce emissions,
as higher current emissions could lead to higher allocations in future periods.

Asdiscussed in the evaluation section, and in moredetail in Chapter 9 on updating, such
updating of the baseline period also can introduce “ distortions” in the case of benchmarking,
athough they may be less severe than in the case of emissions-based allocation. Such
updated benchmarking approaches have been used: for example, allocation in some Member
States and sectors has been based on capacity at the start of each trading period, rather than
during a historical baseline period.

7.2.2.Benchmark peer group and differentiation

The above broad benchmarking types define a single benchmark value for agroup of
installations. The next key decision in developing a benchmarking allocation approach is to
consider how the benchmarking “ peer group” should be defined or, equivalently, what
installation characteristics should determine which benchmark isused. Benchmarks may be
differentiated by sectors, products, or particular technologies — and the greater the degree of
differentiation, the larger the number of benchmarks required. We concentrate on two
distinctions:

8 defining the peer group by the output / product; and

§8 defining the peer group by characteristics of the production process used.
7.2.2.1. Differentiation by product

An output- or capacity-based benchmark requires one benchmark factor for each product, but
it may not be straightforward to define which outputs constitute separate products. A wide
economic definition of “product” would depend on the substitutability of outputs, and thuson
the extent to which producers arein competition.*  In practice, definitions based on extent
of substitutability are difficult to use.

A more common approach is to use existing industry classifications of economic activity,
such as Genera Industrial Classification of Economic Activities within the European
Communities (NACE). These can be used at different levels of resolution. While this may

42 Such substitution may extend, as least partially, to competition between different “sectors’; for example, different types
of construction materials, energy (e.g., fuel, steam, direct heat, and electricity), etc. may be substitutable and therefore
compete in the same product market.
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fail to treat smilarly some outputs that can substitute well for each other, this may be a
relatively minor issue.*®

Where outputs are homogenous this may be relatively straightforward to agree on a definition
of product (e.g., electricity, basic chemicals, clinker).** In many sectors agreeing on a
product definition can be substantially more complicated. Thisis especialy so where
different products with some substitutability have different quality and emissions intensities
(e.g., grades of paper, or types of ceramics). With alarge number of product definitions a
larger number of benchmarks may be required, and each benchmark may be applicable only
to asmall number of ingtallations. In these cases, it may be easier or more transparent to use
an input-based benchmark (e.g. based on an intermediate such as the heat or steam output of a
boiler or other combustion unit). This may be particularly relevant for installations that are
included because they have rated combustion capacity exceeding the 20 MW combustion
threshold, rather than the production of one of the named activities in the Emissions Trading
Directive.

A related consideration is that, even where product definitions are well-accepted and can be
obj ectively measured, measures of capacity may not be. Moreover, even where capacity
measures are standardised (e.g., for electricity production), there may be multiple potential
definitions.

7.2.2.2. Differentiation by production process

In addition to differentiation by product, benchmarks may be differentiated by processes used
to produce the same output. For example, for combustion emissions, the benchmark can
depend on a combination of energy efficiency (specific energy consumption, or SEC) and
fuel use:

BM = SEC * EF * Adj
Emission Specific I_:ue_zl Adjustment
Energy * Emissions *

benchmark . factor
Consumption Factor
. . tCO, /

tCO, / unit MWh input / MWh [Other]

output unit output

output

Depending on circumstances, either the SEC or the fuel emissions factor could be further
broken down. Moreover, for sectors with “process emissions’ that are not the result of fuel
combustion, the characteristics of the raw materials may also be relevant—either for energy

43 Asapoint of comparison, product market definitions used in competition policy cases often do not extend beyond

individual NACE codes, sometimes at the 8-digit |evel—whereas the sector categories that have been used to define the
coverage of the EU ETS are et amuch higher level. This suggests that substitution between products at higher levels
may not be areal concern.

Even where products are physically homogenous differentiation may be relevant. For example, anarrow definition of
product arguably could differentiate between peak-time and baseload electricity (based on the fact that they are
produced using different production processes, are sold at different prices, and/or that they can only partialy substitute
for each other).
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intensity requirements or for direct CO, emissions. Broad factors that influence emissions
and which therefore may be candidates for inclusion in the benchmark factors may include:

§ Technology type. E.g., type of turbine or boiler; kiln types in minerals sectors; production
route in steel manufacture; type of drier in pulp & paper; etc.

8 Fued emissionsfactor. E.g., cod, naturd gas, biomass; impact of particular fuels on
combustion efficiency; etc.

§ Other raw materials. E.g., cullet (recyclable scrap) use in glass manufacture; crude oil
characteristicsin refining; process emissions from different clay / rock types in minerals
sectors; etc.

§ Other parameters. E.g., age of the production facility.

Determining which of these factors should be accounted for through separate benchmarks can
be apoint of contention but is akey part of the process to develop benchmarked allocation
approaches. In general, installations with higher emissions intensity typically would benefit
from benchmarks that account for more of the specific characteristics of production processes
(e.g., different fuel use, inherently less efficient processes, different raw materials, etc.). This
givesriseto atrade-off between simplicity and transparency, on the one hand, and better
approximating actual site emissions through a large number of different benchmarks, on the
other. At one extreme, the simplest solution is a single benchmark for each product or input.
At the other extreme, highly differentiated benchmarks may be applicable only to single
installations without a relevant “peer group”. The resultsin the latter case may be very
smilar to emissions-based allocation.

7.2.2.3. Differentiation / harmonisation across Member States

Another relevant aspect of the benchmarking peer group is whether it is confined within
individual Member States, or whether EU-wide benchmarks are used. If a consistent
benchmarking approach were used across the EU to determine a sector’ s contribution to the
overal cap, it may be relevant to use the same benchmark vaues for installations in different
Member States.

It isimportant to note, however, that even where benchmark formulas and values were the
same, absolute allocations could differ if installations in different Member States were
subject to different adjustment factors—for example, because of a burden sharing agreement
whose targets Member States were obliged to meet.

7.2.3.Sources of benchmark values

In addition to questions of the underlying benchmarking data and the extent of differentiation,
the third consideration in designing a benchmark is the choice of value of benchmark
parameters. Various different sources of these values may be used, including empirically
derived values, values from existing literature, and commercially available benchmarking
programmes. These values can influence the absolute level of alocation received by an
individual installation. However, when allocations take place within a pre-defined cap this
influence is not straightforward, and depends on the number of other benchmarks that may be
used within agiven “cap” or sector allocation.
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7.2.3.1. Simple “historical share” benchmarks

When benchmarks are used to set sector contributions to a cap in a*bottom-up” approach, the
benchmark value has an immediate influence on the number of allowances received by
installations. By contrast, the absolute value of abenchmark will not influence outcomes
much when all installations within a pre-defined cap or sector alocation receive allocations
using the same benchmark (i.e., are in the same peer group).* In this case, the absolute value
of the benchmark isirrelevant, as a higher benchmark factor would simply be offset by
corresponding reductions in the adjustment factor, which is reguired to constrain total
alocationsto the level of the cap (BM and Adj in the formulain section 7.2.1.2, for example).
The allocations received by individua installations therefore depend only on the share of the
relevant activity data underlying the benchmark—i.e., output, input, or cgpacity during the
relevant baseline period.

Our assumption that caps have already been determined rules out adirect equivalence
between benchmark levels and installation-level allocations. However, when severa
different benchmarks are used within one cap, the relative benchmark values influence the
absolute number of alowances received by ingallations subject to different benchmarks. For
example, if allowances within one sector alocation were distributed using two benchmarks
then the relative magnitudes of the benchmark values would influence the number of
alowances received by each group of installations.

7.2.3.2. Empirical values: Peer group average / percentile

One source of benchmark valuesis the peer-group average for the relevant quarntity, for
example, the average emissions per unit output. Deriving such benchmarks requires that the
peer group first is defined (e.g., power stations, coal-fired power stations, coal-fired power
sations with FGD, etc.) and that data are available for the relevant quantities and time
period.”® Another approach is to use abenchmark value corresponding to the performance of
asub-group of installations. For example, the benchmark could be set at the highest X
percentile of comparable installations.*’

In these cases, the group from which this value is derived potentially can be wider than the
group of installations included in the trading scheme. For example, to the extent data are
available, benchmark values could be derived from the top X percent of performance
worldwide. This may be particularly attractive if the intention isto use benchmarks for cap-
setting and future sector agreements. 1t may be less relevant where benchmarks are used only
for installation-level allocations, as considered here.

7.2.3.3. Literature values: Best Available Technique / other literature
An alternative approach isto rely on pre-existing literature values for benchmarks. One

potential source of such valuesis the set of reference notes for “Best Available Technique”
(BAT) defined under the IPPC process. Several of the BAT reference notes have

4 Again, the option of using benchmarks to set the sector cap is discussed in a prior chapter, and is not considered here.

46 Aswe discuss below, updating the data period can create incentives that may be contrary to least-cost abatemert.

47 Assessments could be done on the basis of actual operations based on real-world data, or based on detailed designs.
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specifications for best available energy efficiency and other factors relevant to CO, emissions
benchmarks. However, these documents aso have important limitations. Not all activities
covered by the EU ETS are covered by BAT reference documents. Even where values exist,
the range of “best” values can berelatively large. Thisreflectsin part the fact that the
concept of BAT is site-specific, and thus describes the techniques available to a particular
ste. Finally, many BAT values reflect not only considerations relevant to CO, emissions, but
to other pollutants regulated by the IPPC, and which therefore may not be relevant to
emissions benchmarking under the EU ETS.

Several other potential sources of CO, emissions or energy benchmark values exist in
academic and other literature. Depending on the original purpose of the benchmarking
exercise, these may be gpplicable for the purposes of defining benchmarks for allowance
alocation.

7.2.3.4. Industry benchmarks

A third potential source of benchmarking values are ones used in pre-existing industry
benchmarks that are used for commercial management of operations. Such benchmarks have
been used for alocations in some sectors in Phases | and |1, notably for alocation to new
entrants (for example, in the refinery sector). Such benchmarking methods may be
proprietary, which may rai se concerns about transparency and be an obstacle to their usein
some Cases.

7.3. Evaluation

This section evaluates benchmarked allocation against the criteria of environmental
effectiveness, economic efficiency, administrative cost and feasibility, and fairness and
distributional equity.

7.3.1. Environmental effectiveness

The environmental effectiveness of emissions trading depends first on controlling emissions
from sources within the scheme (maintai ning the cap) and secondly on potential
consequences for emissions from sources outside the scheme (leakage). We discuss each
briefly in turn.

7.3.1.1. Ability to maintain cap

The ability to maintain the cap on emissions depends on the total number of allowances
rather than on their initial allocation. For agiven cap, the use of benchmarking vs. other
methods of allocation therefore does not have an impact on emissions from installations
covered by the trading scheme. (By contrast, if benchmarks were used to determine the total
cap they could have such an influence.)

One consideration is that the long-term stringency of the cap may depend on the cost of
implementing emissions reductions. To the extent different benchmark approaches are
associated with different overall cost, they may influence the acceptability of more stringent
emissions cuts. We discuss this possibility more below.
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7.3.1.2. Ability to limit leakage

Where benchmarking is used for allocation to incumbents (rather than new entrants), and
whereit is based on a historical baseline that is not updated, it would not be expected to
influence the extent of emissions leakage. Thisis a special case of a more general result from
economic theory which holds that different methods of free allocation do not influence the
production, abatement, or consumption decisions by those affected by the trading scheme.
Thisresults holds only for certain conditions; however, there islittle reason to believe that the
choice of benchmarking relative to other methods of distributing allowances would influence
these conditions.

By contrast, if the baseline period is updated, the type of benchmark used can influence the
behaviour of scheme participants in ways that influence leakage. Generally speaking,
updating leads to an incentive to increase the activity that enters into the benchmark — in the
anticipation that this may lead to higher future alocations. Thus output-based benchmarks
may encourage expansion of output, input-based benchmarks the use of input, etc. This
raises the possibility that output-based benchmarks can encourage the preservation of
production within the EU, although the magnitude of any such effects depends on the precise
details of the allocation. Also, such updating typically is associated with higher allowance
prices, as discussed below.

It has been suggested that the development of sector-wide allocation benchmarks could
facilitate international agreements to reduce emissions and the emergence of international
trading frameworks. Thisin turn could limit leakage, by ensuring asmilar price on
emissions were applicable in relevant competitor countries. Benchmarks, it is suggested,
may make it easier to allow countries currently without emissions constraints to opt in
selected sectors, even where other emissions may remain unregulated, and to make the
sharing of reduction burdens transparent. However, such decisions ultimately are political in
nature, and the use of benchmarking would not, on their own, ater the costs incurred by
introducing emissions limits.

7.3.2.Economic efficiency of trading scheme
7.3.2.1. Consistency with least-cost abatement

Under “idealised” conditions, the allocation of allowances to incumbents would not be
expected to influence the overall cost of reducing emissions. This extends to the use of
benchmarking, which typically would not be associated with abatement or production choices
that differed from other methods of allocation. The fundamental reason for thisis that the
alocation method would not be expected to influence the price of allowances — and therefore
aso not the penalty for additional emissions or reward for additional emissions reductions.

Of course, the method of alocation has a direct influence on how the cost of emissions
reductions is distributed, as we discuss further below.

7.3.2.1.1. Impact of benchmarking under updating

The main exception to this is where allocations have “updating” features, i.e., are contingent
on decisions taken by ingtallation operators after the start of the trading scheme, as discussed
above. The most prevalent updating feature in the current ETS is new entrant allocation, for
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which benchmarks are widely used. In this case, the exact form of the benchmark can
directly influence technology and other abatement choices, and therefore also the cost of
abatement. Closure rulesthat confiscate allowances from closed installations are another
type of updating feature that can affect abatement costs and therefore choices about how to
abate. Updating also may extend to incumbents, if the baseline period for activity data used
for benchmarking were revised (moved forward) over time.

In genera in the absence of concerns about leakage, updating features will tend to increase
the price of allowances and the cost of meeting a given cap. The effects of updating depend
on the precise implementation. In all of the above cases, the type of benchmark may
influence the cost of achieving a given emissions reduction. As noted, different types of
benchmark incorporate different types of information about installations. For example,
output-based benchmarks do not award a higher number of allowances to less efficient
installations, whereas input-based benchmarks may do this (as higher input use leads to
higher allocations). This means that the updating of baselines under output-based
benchmarks may be better at preserving incentives under updating, compared to the situation
under input-based benchmarks, as incentives to improve efficiency need not be as adversely
affected. (Nonetheless, where benchmarks are differentiated by production processes,
output-based benchmarks also may weaken incentives for efficiency.)

In addition, with longer time periods between activity data and allocation periods (e.g., with a
lag of one or two allocation periods), the incentive effects typically are smaller, whereas they
would be at their largest where alocations were updated contemporaneoudly in a given year.

We discuss these and other aspects of updating further in subsequent chapters.
7.3.2.1.2. Impact of product and capital market imperfections

There a so are some other circumstances in which the method for free allocation of
alowances to incumbents may influence the total cost (rather than the distribution of that
cost). These were discussed in more detail in the previous chapter on emissions-based
grandfathering. Briefly, they include:

8 Where competition in product markets is distorted by market power, allocations may help
deter entry; and there aso may be other circumstances where free allocation means that
opportunity costs of allowances are not passed through.

8 Where capital markets do not function well, the level of free allocation may influence
firms' investment decisions.

The practical significance of these considerations for the EU ETS is an empirical question—
and may be limited. However, even if these effects were significant, it is not clear that the use
of benchmarking could directly influence outcomes or improve them relative to emissions-
based alocation. In particular, there is no genera guarantee that a switch to benchmarking
alocations would lead to smaller absolute discrepancies between alocation levels and
realised emissions, as discussed below. (Moreover, operators with installations in multiple
“peer groups’ might still differ in their relative need and/or ability to finance abatement,
since their different installations could receive different relative levels of allowances.)
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7.3.2.2. Functioning of allowance market

Thereis no reason to expect the functioning of the allowance market to be substantially
affected by the use or format of benchmarking, assuming the cap has already been set.

7.3.3. Administrative costs and feasibility
7.3.3.1. Costs of establishing and maintaining allocation

In contrast to emissions-based alocation, the development of benchmarks is likely to require
asignificant amount of research and gathering of empirical information to develop allocation
formulae, which may entail significant costs. Also, whereas baseline emissions data
currently are held by operators and form the basis of many current allocations, much of the
baseline period data (production, capacity, or input) required to calculate benchmarked
alocations may not currently be held by the relevant authorities so would have to be reported
and verified.

The cost of developing benchmarksis likely to vary significantly between sectors. As noted,
benchmarks may be easier to establish where products are homogenous, and where
production processes do not differ significantly in emissions intensity. In addition, it may be
possible to use existing allocation or other benchmarks as a basis for further work in some
sectors. In some sectors, definitions of “capacity” may not be standardised—this may be
particularly true for installations that have multiple process, each of which may constrain the
others—but where the individual processes do not have well-defined capacities. (Different
definitions of capacity for sectors where this is an issue may have implications for the overall
efficiency of the trading scheme if they are the same definitions applied to new entrants
and/or extensions.)

The cost of developing benchmarks also is likely to differ depending on the degree of
differentiation between products and production processes that is felt to be required. This
may be the single most important factor determining the administrative cost of developing
benchmarks. Highly standardised benchmarks (e.g., industry average emissions intensity per
unit output) could be developed relatively easily, but may not result in acceptable allocations.
The process therefore would involve a trade-off between on the one hand minimising the
administrative cost of establishing and negotiating acceptable allocation formulae, and the
requirement to ensure that outcomes result in acceptable distributional outcomes, on the
other.

A final consideration affecting the feasibility of developing benchmarksis the concern about
commercia confidentiality. The data used for emissions-based allocations are aready
reported to regulators by participantsin the trading program. In contrast, both the
development of benchmarks and the calculation of alocations are likely to require dataon
output, capacity, or input use which may be commercially sensitive. This may be alleviated
by the fact that the benchmark period may be several yearsin the past. Another potential
concern is that, where pre-existing commercially available industry benchmarking services
are used, the benchmarking method itself may use proprietary or otherwise confidential data.
The need to rely on confidential data may reduce the acceptability of the benchmark to both
industry participants (who would prefer for the data not to be made publicly available) and/or
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to other stakeholders (who may prefer reliance on more transparent data than benchmarks
based on confidential information can provide.)

7.3.3.2. Transaction costs

Transaction costs may be larger where the initial allocation differs significantly from the
equilibrium achieved by trading and the number / volume traded therefore is greater.
However, there are severa reasonsthat thisis likely to be a minor concern for the
consideration of benchmarked allocations. First, it isnot clear that costs areincreasing in
transaction volumes, as there may be returns to scale in trading infrastructure and
intermediation. Second, the difference between benchmarked and emission-based
alocations, or between benchmarking options, may not be large relative to other determinants
of long/short positions (such as abatement potential or differential sector growth). Finally, it
is not clear that the initial allocation is an important determinant of transaction volume
relative to other factors (notably, allowance, raw material and product market uncertainty —
e.g. development of product demand and fuel prices).

7.3.4.Fairness and distributional equity

As the above discussion highlights, the main motivations and choices for benchmarked
alocations to incumbent installations are unrelated to either environmental performance or
economic efficiency. Instead, the most relevant evauation criterion isthe distributional
consequences of different allocation options.

7.3.4.1. Burdens to covered operators / installations

There are many different principles that could be used to assess the “fairness’ of different
approaches to alocation, many of which are not themselves precise in their implications and
some of which may contradict each other. As noted in Chapter 2, principles may include:

8 rewarding or not penalising “early action” to reduce emissions,

§ promoting / rewarding low-emitting technologies,

8 creating a“level playing field” for all covered installations,

§ allocation proportionate to need or ability to reduce emissions,

§ making affected ingtalations “whole” by defraying their net or stranded costs, and
8

allocation according to pre-existing “use-rights’.
We discuss below these principles as they relate to emissions benchmarking allocations.
7.3.4.1.1. “Early action” and low-emitting technologies

Benchmarking often is proposed in connection with arguments for rewarding or not
penalising “early action”. It isafeature of emissions-based allocation that historically high-
polluting install ations receive higher allocations than ones in the same sector but with fewer
emissions during the baseline period. By contrast, under benchmarking installations with low
emissions intensity would receive the same level of allocation for a given level of output /
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input. Past efforts to reduce emissions (while maintaining output or input levels) therefore
would not lead to lower allocations.

It is important to note that, in the context of allocation to incumbents, arguments about
rewarding early action are purely a matter of distribution, and benchmarking provides no
additional incentives to undertake abatement. Incentives to undertake abatement are provided
by the carbon price and obligation to surrender allowances, and alocations based on past
information do not contribute any additional incentive. Thus, while benchmarked allocations
may be able to address concerns about early action, they play no role in promoting additional
abatement unless the information is “updated”, as discussed above. Benchmarks therefore do
not, per se, promote low-emitting technologies, whether they are set at a“high” or a“low”
level.

7.3.4.1.2. Creating a “level playing field” and allocation proportionate to “need”

Another principle often cited as being in correspondence with benchmarking is that of
creating a“level playing field”. In particular, benchmarks may mean that “similar”
installations — in the sense of producing the same output or using the same input —receive
smilar levels of alocation. Where benchmarks reflect best practice, they also may reflect
abatement potential, which could be part of alocation in proportion to “need”.

One cavesat to thisis that the benchmark value is one of several determinants of absolute
alocations. Unless the same sector adjustment factor is applied across Member States there
is no guarantee that allocations will be the same. In practice, as the adjustment factor may
include information about sector caps and growth rates, if this distributional principle is
considered a priority it may mean that sector-wide allocations (including benchmarks and
adjustment factors) would need to be determined or coordinated at an EU-wide level.

Another cavest is that, to avoid updating, benchmarked allocation to incumbents would use
activity data available prior to the launch of the trading scheme. “Similar” installation in this
context therefore means installations that in the past have produced similar levels of output /
used smilar levels of input. It is possible that these installations will not remain similar over
the course of the trading scheme (and indeed they may not be similar now). (The same issue
arises for emissions based allocation using historical data.)

7.3.4.1.3. “Stranded costs” and making installations “whole”

Installations that produce similar outputs may diverge significantly in emissions intensity.
The principle of rewarding early action addresses this by deliberately not reflecting all
differencesin emissions intensity, in particular where they result from previous decisions to
reduce emissions. Theflip side of thisisthat, where the differences arise from past
investments in different production methods, such alocations may not reflect “ stranded
costs’. It thusisnot clear, a priori, that feasible benchmarking approaches would lead to a
smaller divergence between actual emissions and alocation levels than would allocation
based on historical emissions. This could be addressed to some extent by using a larger
number of (more differentiated) benchmarks. In practice, there is likely to be atrade-off
between these different principles and solutions may differ between sectors.
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7.3.4.2. Burdens to consumers of affected products

Unlike emissions-based allocations, benchmarked alocation could be used to calculate
alocations to consumers of eectricity or other emissions-intensive products.

The choice to use benchmarking, or between benchmarking methods would not be expected
to affect consumer prices unless allocations are updated, as discussed.

7.3.4.3. Taxpayer and other welfare effects

Asdiscussed here, the decision to use benchmarking is separate from the decisions about a)
the overdl level of the cap b) the level of free allocation vs. auctioning (although
benchmarking could be used for these decisions, as discussed in separate chapters). Assuch,
choices about allocation through benchmarking do not have any implications for effects on
households or other welfare effects.

7.4. Conclusions
7.4.1. Summary of evaluations

Decisions to use benchmarking for allocation to incumbents have few implications for the
environmental effectiveness or economic efficiency of the trading scheme unless basdline
periods arerevised (updated) over time. Instead, the decisions primarily affect distributional
equity, with implications for administrative costs.

The distributional impacts of benchmarking can differ from emissions-based alocation to the
extent that shares of basdline activity data (output or input) differ from shares of emissions.
This may conform to some principles of “fairness’ but not others. A challengeisto develop
benchmarks that strike a balance between criteria; e.g., to reward “early action” to reduce
emissions but do not pendiseintrinsically more emissions intensive processes (to the extent
these principles are judged to be important). Ultimately, weighing these principlesisa
political decision, but empirical work is required to establish the trade-offs involved.

Because of the need for adjustment factorsin alocations where benchmarks do not determine
the cap, Member States al must apply the same adjustment factor (or sectors must be subject
to a combined EU-wide allocation approach) for benchmarking to guarantee the same
installations within the same peer group. If this distributiona principleis a priority,
harmonised approaches to allocation may be preferred.

The administrative cost and feasibility of benchmarking is likely to differ significantly
between sectors. In general, it is likely to be easier to develop acceptable benchmarked
alocation approaches where emissions vary less with output characteristics or production
processes. Where there is substantial variation on either of these dimensions, alarge number
of benchmarks may be required for distributionally “fair” outcomes, or benchmarking may
not be feasible.
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7.4.2. Implications for other allocation decisions

Other alocation decisions may influence the desirability of using benchmarking. In
particular, if alarge share of alowances were auctioned the method used for free allocation
would become less quantitatively important. It therefore may be less desirable to use
alocation approaches that entailed high administrative costs. This could resultin a
reluctance to spend time developing complicated benchmarking approaches, although it
might facilitate the use of simplified approaches deemed “good enough” given that allocation
levels were relatively low in any event.

Where input- or output-based benchmarks are used to set Member State or sector “caps’, it
may be natura to use the same benchmarks to alocate to individual installations—although
this would not be necessary. There could, however, be differences in the ways that sector-
level or EU-wide benchmarks were applied to calculate caps, and the way that these
benchmarks were used to allocate to individual installations—for example, in the use of
growth rates and projections.

Where periodically revised (updated) baselines or other forms of updating are afeature of
alocations, capacity-based or output-based benchmarks are likely to lead to less distortion of
incentives for low-cost abatement than are input-based benchmarks and emissions-based
alocation. However, benchmarks based on capacity or output may not always be feasible to
establish and implement, or may contradict some notions of “fairness’.

Where there is no updating, benchmarks for incumbent installations can be differentiated
along a number of dimensions to ensure that they match installations' emissions
characteristics more closely. However, doing the same for new entrant benchmarks can lead
to significant weakening of incentivesto invest in clean technology, as we discussin more
detail in a separate chapter on new entrants and closure.

Benchmarked allocation may be able to contribute to similar levels of alocation to “similar”
installations in different Member States. However, as the use of benchmarks within a pre-
determined cap generaly implies the use of an adjustment factor, benchmarked alocation
cannot guarantee the same allocation to similar installations without also harmonising sector /
peer-group caps on an EU level.

7.4.3.Way Forward / Possible Next Steps

Benchmarking in various forms has already been used for allocation (and for calculating
contributions to the overall emissions cap by sectors) during Phases | and |1 of the Scheme.

If taken, a decision to shift towards a greater emphasis on benchmarked allocations than has
been used during Phase | and Il should focus first on setting out clearly where benchmarks
are to be used (for calculating absolute contributions to the cap, for determining relative
sector burdens, or for determining relative installation-level shares of free alocation), and
should be clear about the reasons for using them. Care should be taken to ensure that the
reason given for increasing the use of benchmarking is consistent with what is likely to be
achievable—by benchmarking generally and by the specific form of benchmarking proposed.

Because benchmarking can affect distributiona outcomes, but does not affect the
environmental- or cost-effectiveness of the Scheme unless there is updating, the primary
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concern should be to establish which of the various “fairness’ and other distributiona criteria
should take precedence. This should not be done in isolation of other allocation decisions, so
it should take into account likely levels of auctioning, for example. Thusif high levels of
free allocation are expected for a given sector, it may be considered fairest to allocate on the
basis of an output-based benchmark that “rewards’ operators with the lowest per-unit
emissions. On the other hand, if high levels of auction are expected, this may already be
perceived as conferring significant advantage on operators with low emissions-intensity, so
that an emissions-based allocation of the remaining (small) free allocation is considered
“fair”.

If updating in its various forms persists as afeature of the ETS after 2012, the evaluation of
aternatives becomes more complicated, and therefore so do the possible next steps. To
minimise repetition, we reserve the bulk of any discusson of updating to Chapters 8 and 9. It
suffices here to note that where there is updating, careful attention should be paid to the
incentives provided by the trading scheme—Dboth to the relative incentives to operators within
a sector and to the incentives between sectors and for consumers. Generally, in the presence
of updating, for the sake of programme efficiency there may be reasonsto prefer
benchmarking approaches that involve peer groups that are as broadly defined and aslittle
differentiated as possible, and to prefer capacity or output-based gpproaches over others.
Ultimately, however, any evaluation depends on the precise nature of the overall allocation
approach, and afinal judgment should be based on a quantitative assessment of the costs and
benefits of the alternatives.

Although agreement on the level of free allocation is likely to be of foremost concern to
operators, if sector allocations are set in advance, or if they will ultimately need to be
adjusted to conform to an overall ETS cap (or Member State contribution to it), the precise
levels of benchmarks may not be the most useful areato focusresearch. Rather, emphasis
should be given to defining afair (and in the case of updating, efficient) way of dividing
alowances between installations. Thiswill involve identifying the appropriate peer groups
and relevant outputs (and/or inputs) that should enter into the benchmarking calculation.

Evenif fully harmonised benchmarks are not used, it still may be helpful to impose a
common format on benchmarks, to ensure that they can be compared easily. This could
mean defining certain “reference” installations whose allocations under different planswould
need to be specified in advance, or could involve requirements to use certain output
measures, or to include or exclude certain forms or measures of capacity or other relevant
parameters.
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8. New Entrants and Closure Rules

8.1. Introduction and Background

The current implementation of the EU ETS allows Member States to set aside allowances for
new entrants, and all national allocation plans (NAPS) have included such provisions. A
related set of rulesin many national allocation plans specify that installations that close
forfeit their right to further allowances.

New entrant allocation and closure rule provisions have been motivated by a number of
different considerations. Under the Directive, the emissions permit for an installation that
closes ultimately must be withdrawn by the time a subsequent NAP is drawn up, and possibly
immediately upon closure—so that alocated allowances are also withdrawn. Also under the
Directive, new entrants must be provided with access to alowances; Commission guidance
emphasises that thisis to avoid barriers to entry and ensure fair treatment of both incumbent
and new entrant installations. 1n some cases, other policy aims also have come to the fore—
including allowing for economic growth, preventing migration of production and |eakage of
emissions outside the EU, energy security, the impact on product prices, and aims to favour
particular technologies.

New entrant and closure rules mark a departure from “idealised” approaches to alowance
alocation in a number of respects. Most importantly, unlike allocations based only on
historical (or pre-ETYS) data, they are have the potential to shift incentives and behaviour—
including investment, production, and emissions abatement decisions—away from the “least-
cost” options for reducing emissions.”® They therefore may increase the cost of achieving
emissions reductions. In some cases, these changes to behaviour are desired outcomes, but in
others they may be an unintended consequence or price to pay for achieving other ams. An
important part of designing new entrant and closure provisions therefore is to assess the
trade-offs that arise between different objectives.

The structure of this chapter isasfollows. The next section outlines design options, broken
down first into design parameters such as the structure of a new entrant reserve (NER) and
the formula used, and secondly into options for harmonising allocation approaches. The
subsequent section evaluates approaches againgt the agreed criteria of environmental
effectiveness, economic efficiency, administrative cost and feasibility, and fairness and
distributional equity. Throughout the discussion, we proceed on the assumption that
alocation to new entrants is separate from the setting of the overall cap, which was discussed
in aprevious chapter.

48 Aswe discuss in the evaluation section, the standard “least-cost” options may not necessarily be the most cost-effective

way to reduce overall global emissionsif thereisarisk of significant emissions leakage.
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8.2. Design Options
8.2.1. Design parameters

In this section we outline the main choices for new entrant allocations and closure, grouped
into features of the overall reserve, the specific allocation formula, closure and transfer rules,
and other parameters.

8.2.1.1. Basic parameters of New Entrant Reserve
A number of basic design elements must be decided for any new entrant reserve, including:

Number of alowances/ size of reserve;
Types of investment eligible for alowances;
Time period of eligibility; and

w W w W

Sectors eligible for allowances.

To date, decisions about the size of the reserve have been handled differently in Member
States. Reserves have been determined by using growth projections, attributing some or all

of the projected growth to New Entrants, and by surveying industry for known developments.
Although no Member State has opted for the approach, it would also be possible not to have a
new entrant reserve at all.

If thereisan NER, it aso needs to be established which ingtallations are eligible for
alocations from the reserve. Current rules as set out in the Directive restrict eligibility to
increases in production through a physical extension of an ingallation, but not increased
utilisation or efficiency of existing physical capacity.” The application of thisrule has
differed between Member States, for example, by applying different definitions of what
congtitutes such a physical extension, treatments of “ de-bottlenecking” % definitions of
capacity, and so forth.

A related issue is the period for which an installation remains eligible for new entrant
alocations. The new entrant classification applies only to installations that receive their
permit to emit CO, after the publication of a Member State NAP. The standard interpretation
of the Directive, reflected in the first Commission guidance document on NAPs, is that the
new entrant classification applies only for alimited period, so that once aninstallation has a
permit, the next NAP should no longer treat them as a“new entrant”. This does not mean,
however, that such former new entrants must be treated in exactly the same way as incumbent
installations that were never new entrants—although this appears to be the interpretation that
many have assumed must operate.

49 Theformal definition is“any installation carrying out one or more of the activities indicated in Annex |, which has

obtained a greenhouse gas emissions permit or an update of its greenhouse gas emissions permit because of achangein
the nature or functioning or an extension of the installation, subsequent to the notification to the Commission of the
national allocation plan”.

%0 “De-hottlenecking” refersto animprovement that increases the capacity or throughput of one element of an integrated

system of production equipment whose level of output or throughput had been constrained by that element. Improving
the individual element makes it possible for other associated components to operate at higher levels of throughput.
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Note that an implementation where the classification is permanent and not subject to
change—or at least where former new entrants can be treated differently from installations is
likely to be more consistent with incentives for least-cost emissions abatement. In this case,
any installation having entered after the start of the trading scheme would be regarded as a
“new entrant” for the purposes of alocation in all future phases.

An intermediate option between eliminating the NER and the current eligibility criteria would
be to restrict digibility to particular sectors. For example, eligibility could berestricted to
sectors particularly exposed to international competition. Thiswould be particularly relevant
where new entrant allocations are motivated by a desire to prevent leakage.

8.2.1.2. Closure and transfer rules

When installations cease operations, they no longer “need” emissions alowances, and this
raises questions about how their existing allocations should be treated. Current
implementations differ inthisregard. Many Member State NAPs have provisions to
withhold further allocations once an installation is deemed to be closed. Even where there
are no such explicit provisions, the requirement that allocation can only be made to covered
installations holding an EU ETS permit means that in all Member States, ade facto closure
rule applies between allocation phases.

Closure rules can be designed in different ways. One parameter is the timing of when further
dlocations are forfeited (e.g., either immediately or after adelay). The criteria defining what
constitutes “closure” also can vary — for example, they can involve the compl ete revocation
of permits, or reductions in emissions or production below athreshold level. They also may
attempt to make a distinction between temporary and permanent closure, although this may
be difficult to determine.

A variation on closure rules are “transfer” rules that alow operators of installationsto retain
an entitlement to allowances of a closing ingtallation on the condition that replacement
production capacity is added. Design options for this include the geographical extent of the
rule (e.g., transfer within or between Member States) and the proportion of the alowance
alocation that is retained.

8.2.1.3. Allocation formula parameters

The use of benchmarks for alocation to incumbents is discussed in detail in a previous
chapter. However, different considerations apply in the case of new entrants, and in general
the precise allocation formulas also will differ.

The choice of allocation approaches for New Entrants is constrained by the absence of
historical activity data on which to base allocations. Allocationsto New Entrants typically
use benchmarking approaches that reflect this, employing either standardised or projected
activity information where historical datado not exist. In some Member States projected
activity levels have been based on historical averages. In othersthey are determined through
negotiation between the competent authority and the operator, possibly with reference to a
business plan or other documentation.

In the absence of historical information, the capacity of the new installation may be the only
parameter that can be independently verified, thus constraining the type of benchmark that
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can be used. Even if benchmarks are based on capacity, the final allocation formula may
resemble either an output or an input-based benchmark, depending on whether the benchmark
refers to capacity to produce afinal product or production capacity for intermediate inputs
(e.g., heat, steam, electricity, etc.).

A key choice for new entrant benchmarksis the “peer group” of ingallationsto which a
benchmark should be applied. For example, the same benchmark may be applied for al new
entrants producing the same product. This requires a definition of what constitutes
“equivalent capacity” —i.e., what products are considered the “same” for the purposes of
alocation. Additionaly, benchmark values may vary for different installations producing the
same product but using different fuels, raw materials, technologies, or otherwise differingin
relevant characteristics of the production process.

The allocations received by an installation of course also depend on the level of the
benchmark. Approachesin NAPs have included benchmark values that are judged to
correspond to the “best available” emissions characteristics within the relevant peer group;
values based on average performance in a peer group; or values based on a top percentile of
the relevant class of ingallations. Possible sources of such valuesinclude reference
documents for “Best Available Technique” as defined under the framework of Integrated
Pollution Prevention and Control; other literature sources; empirical values from existing
installations; or existing industry benchmarking programmes. We have discussed thisin
more detail in the previous chapter on the use of benchmarks for allocation.

In addition to the benchmark value, allocations to new entrants may be affected by
“adjustment” or “compliance” factors that are used to ensure allocations match an overall or
sector “cap”. Where these factors are gpplied to incumbents it may be considered fair to
apply them to new entrants as well. The benchmark value therefore might not be the sole
determinant of the alocation received for a given capacity.

8.2.1.4. Other design parameters

Several other detailed decisions are required to create fully specific new entrant and closure
rules. It needsto be specified how any unclaimed allowances in the NER will be treated.
Options include cancelling the allowances or releasing them to the market (e.g., through
auction). Related to this, rules are required to specify how deficitsin the NER should be
treated. Some Member States have operated their NERs on a “first come, first serve’ bass,
50 that in theory allowances in the NER could be exhausted before all new entrants had
received an allocation. The two principal options used in Phases | and I have been for
governments either to purchase allowances from the market on behalf of new entrants within
their borders or to leave later new entrants to procure their own allowances from the market.

8.2.2. Harmonisation options

The basic design options described above can be implemented with various degrees of
harmonisation or central EU coordination. These harmonisation options are closely linked to
other harmonisation decisions concerning other aspects of Scheme design—notably cap-
setting. However, we outline different options specific to new entrant allocation in closure
rules below, including:
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No NER/ closurerules;
EU-wide NER;

EU-wide NER with opt-out;
Member State NERs.

w w w wn

8.2.2.1. Option 1: No NER

One option would be to harmonise allocations by disallowing allocations to new entrants and
/ or closurerules. In this case, new entrants would be required to obtain allowances at
auctions or through transactionsin the allowance market. (This approach could be seen as
consistent with a shift towards auctioning allowances for incumbent installations, but could
be implemented independently of the treatment of incumbents.)

8.2.2.2. Option 2: EU-wide reserve

If an NER is retained, the most complete form of harmonisation would be asingle NER
administered at EU level. Thisoption could centralise many, if not all decisions about new
entrant allocations — including the size of the NER, eligibility to receive allocations, the
formula and level of allocation for particular installations. It also would determine centrally
the format of any closure and transfer rules.

The motivation for centralisation would be to standardise allocations to ensure that similar
rules apply to similar investmentsin all Member States, either on efficiency or equity
grounds. Another motivation may be co-ordination: there may be design options that
Member States would wish to include only if other Member States did the same, and
centralisation would be one solution to such co-ordination problems.

8.2.2.3. Option 3: EU-wide reserve with opt-out

A variation on full centralisation would be to have a central NER but allow Member States to
opt out of thisand use a separate national reserve under certain conditions. The purpose of
such an arrangement would be to retain some of the benefits of centralisation while also
recognising differencesin Member State circumstances.

To make such an arrangement possible, and to retain the ability to address coordination
problems, it would likely be necessary to include incentives for participation in the central
reserve. This could include a“ring-fencing” arrangement whereby Member States would
make contributions from the reserve from national caps and could only receive up to this
amount back. Thisrule would aim to avoid free-riding on the contributions made by others.
Another form of incentive could be to apply a discount or “penalty” to opted-out national
reserve, requiring Member States to forfeit a proportion of the allowances they would
otherwise be entitled to alocate, and thus ensuring that participation in the centralised reserve
resultsin alarger total number of alowances for Member States and their installations.

8.2.2.4. Option 4: National reserves

A fourth arrangement would be to retain national reserves and alocations to new entrants as
iscurrently the case. This could be supplemented by an EU-wide “rule book” that would set
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conditions and format for such allocations. This approach would allow arelatively high
degree of flexibility to address national concerns, while still harmonising those aspects of
new entrant allocation that are particularly important for the competition in the internal
market, the efficient functioning of the trading scheme, or the prevention of emissions
leakage. The rules could specify the range of values that were permissible, the parameters
that could be incorporated, which parameters were allowed to vary between install ations,
region, and/or Member State, etc. They could aso include requirements to publishin
advance all details of formulas to be used, to avoid situations where alocations are negotiated
on a case-by-case basis.

8.3. Evaluation

This section assesses options for new entrant allocations against the agreed criteria of
environmental effectiveness, economic efficiency, administrative cost and feasibility, and
fairness and distributional equity.

8.3.1. Environmental effectiveness
8.3.1.1. Ability to maintain cap

Provided any new entrant reserve is set aside in advance, and any unclaimed allowances are
returned to the market, decisions whether to have a NER and the format of any such
alocations would not affect the cap on emissions from installations covered by the EU ETS.
Similarly, if the allowances of closed installations were confiscated and returned to the
market, the total number of allowances could be fixed in advance.

An alternative approach would be to cancel alowances that are unclaimed from the NER or
that are surrendered by closed sites. The overall level of the cap would then depend in part
on the extent of new entry and closure. The potential disadvantage would be less certainty
about the overall level of emissions, although the overall size of the NER would put an upper
bound on the size of the cap. (Harmonisation Option 3, which would allow Member States
to opt-out of an EU-wide reserve at a cost of sacrificing some allowances, also could serve to
tighten the overall cap.)

8.3.1.2. Ability to limit leakage

One motivation for new entrant allocations and closure rulesis to limit leakage of investment
and production — and therefore emissions — out of the EU ETS to areas without corresponding
constraints on emissions. New entrant allocations can contribute to this objective by reducing
some of the cost differential of investing in the EU relative to other locations. Because
investment in the EU would be subject to emissions constraintsit islikely that it would be
lower-emitting than investment in countries where emissions are not regulated. However, it
may be challenging to implement new entrant allocations in away that preserves all of the
incentives to invest in low-emissions technologies that are created by the trading scheme
under ideal conditions.

New entrant allocations also can prevent leakage indirectly through their impact on incentives

for research and development. Because they can preserve investment within the EU (rather
than in regions without emissions regulations) investors have a greater incentive to take into
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account emissions intensity. In the long-run, there therefore also would be more benefit from
devoting resources to innovation of such technologies (although under idea conditions this
could represent “too much” innovation).

Closure rules also can have arolein reducing leakage. Such rulestypically make allocations
contingent on continued production, and therefore remove much of the incentive to reduce
emissions by closing ingtallations. This would tend to increase the cost of relocating
production outside of the scheme. The flip side of thisis that the closure of high-polluting
activities can be avalid and cogt-effective form of abatement. Aswith new entrant
alocations, it therefore may be difficult to implement closure rulesin away that does not
adversely affect incentives for least-cost emissions abatement.

To the extent the motivation for new entrant and closure rulesis to prevent leakage, there
may be reason to differentiate treatment between sectors. The amount of support required to
preserve investment in the EU islikely to vary significantly between sectors, and need not be
equal to “need”, i.e., the full expected emissions from new installations for the duration of the
investment. As these allocation features may have adverse conseguences for other aims of
the trading scheme, it may be desirable to limit their duration and magnitude to be no higher
than the amount required to prevent leakage, and to consider eliminating them in sectors not
sgnificantly exposed to international competition.

For the same reason, if leakage risks vary across countries, this could be viewed as areasons
to allow differentiation of allocations by Member States. Whether the potential emissions
benefits of reducing leakage would outweigh the efficiency costs of differentiated new
entrant allocations would need to be judged on a case-by-case basis.

8.3.2. Economic efficiency of trading scheme
8.3.2.1. Consistency with least-cost abatement

Under standard “idealised conditions’, new entrant allocations reduce the efficiency of
emissions trading, because they shield investment decisions from the full price of CO,, while
exposing operating decisionsto the full price. This skews decisions (after the start of the
trading scheme) more towards new investment, and away from optimising tradeoffs between
existing operations and new investments. As aresult, the overall cost of reducing emissions
rises. Of course, as noted in the previous section, when there is arisk of leakage, or concerns
about lack of competition within a product market, there may be environmental or economic
efficiency reasons for giving such a preference to investment, even though the costs of the
scheme will increase.

Both new entrant allocations and closure rules can affect long-run incentives for cost-
effective abatement. These impacts operate through a number of mechanisms — including the
level, location, and type of investment, as well as effects on prices in product markets, and on
the closure of high-emitting capacity. Moreover, impacts on incentives can vary significantly
with the precise design of allocation methods, as we discuss below. Harmonisation of
approaches may contribute to achieving allocations more compatible with cost-effective
abatement. Member States may find it difficult to adopt approaches leading to fewer
distortionsif others do not do so as well.
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8.3.2.1.1. Impact on level of investment

New entrant allocations lower the cost of investment, relative to the situation without new
entrant allocations, and therefore lead to ahigher level of investment. Thisisakey
motivation for such allocations, whether prompted by concerns about leakage or about the
viability of new investment to enter the market and compete with incumbent installations.
Where such concerns exist, the additional investment resulting from new entrant allocations
may be efficient when considered in the wider (non-ideal) context, in the sense of lowering
the overal cost per unit of emissons reduced.

However, changing the cost of investment also risks introducing distortions to incentives for
least-cost abatement. One aspect of thisisthat the overall level of investment may be
inefficiently high, with excessive new capacity (relative to the optimum) created in response
to the subsidy provided by new entrant allocations. Also, new entrant allocations are likely to
be available only for physical extensions to production capacity but not to alternative
methods of increasing production. They therefore may lead to incentives to carry out new
investment rather than increase the efficiency or utilisation of existing capacity, even where
this otherwise would be most cost-effective.

These effects occur with any new entrant allocations and the only way to entirely eliminate
them isto eliminate new entrant allocations altogether. 1f an NER were retained, the effects
would be smaller with lower levels of allocation. Harmonisation may help remove the
incentive for Member States to use new entrant allocations to attract investment relative to
other Member States, and therefore lead to less distortion overal.

8.3.2.1.2. Impact on location of investment / closure

New entrant allocations also can have an impact on the location of investment. In particular,
different levels of new entrant allocations for equivalent investments in different Member
States could influence where investment takes place. This may be a concern from a
distributional point of view (see below), but it also has implications for economic efficiency
insofar as it leads to distortions of competition within the European internal market. Waysto
minimise this include eliminating new entrant allocations or centralising rules or
administration so that the samelevel of dlocation isreceived regardless of its location. This
is more likely to be achievable under Harmonisation Options 2 (and possibly 3) than under
Option 4.

The location of investment also is affected by transfer rules. Because current alocation plans
are national, current implementations of transfer rules require that re-investment in new
capacity after closure takes place within the borders of the Member State. This can distort
the competition for investment between Member States, and creates an incentive for Member
States to introduce transfer rules even where they may not be warranted for reasons of
environmental integrity or economic efficiency. The distortion could be reduced by having
EU-wide transfer rules, or by eliminating transfer rules altogether. However, the latter option
has to be weighed against the potential benefits of transfer rulesin restoring some of the
incentive for replacing high-polluting installations with newer and low-polluting replacement

capacity.

NERA Economic Consulting 100



New Entrants and Closure Rules

8.3.2.1.3. Impact on type of investment

One of the features of existing new entrant allocations that has given rise to the most concern
isthat similar new installations may be eligible to receive significantly different levels of free
alocation. Differences occur between Member States, but also within Member States
because some approaches to new entrant allocation have used different benchmarks, and thus
provided different levels of allocation, to different methods of producing the same output.

For example, different levels have been provided to power plants depending on the fuel,
technology, or production process used to produce electricity.

Such differentiation has the potential to adversaly affect incentivesto invest in low-emitting
technologies. Without new entrant allocations, or if all “equivalent capacity” received the
same level of dlocation, investors would take into account the expected future price of
alowances. Higher-emitting technologies therefore would be at a relative disadvantage to
lower-emitting technologies, as intended by the introduction of the trading scheme.
However, if higher-emitting technologies receive a larger allocation to offset their higher
emissions costs, the incentives to invest in low-emitting technologies can be weakened or
even reversed.

As noted above, one way of guaranteeing that there is no such distortion of the choice of
technology is not to award new entrant allocations at all. If new entrant allocations were to
be retained, there are anumber of different options that would help to reduce the
distortions—if not eliminate them completely. Asnoted above, one way to do thisisto
award the same level of allowancesto all new installations that offer the same product /
service, regardless of location, technology, fuel, or inputsused. This could include providing
the same level of allocation to new entrant installations that are not expected to produce any
emissions (such as renewables) — or incentives to invest in such technologies will be
weakened.>!

The absolute level of any allocation to new entrantsis generally less important in determining
incentives for clean technology thanisthe relative level provided to different new entrants
producing the same output. Provided the level of alocation isthe same to al equivalent
capacity, investment choices between technologies are not changed relative to the “least-cost”
abatement choices. Benchmarks set at a“challenging” level do not therefore provide greater
incentives for lower-emitting technologies. “ Standardised” benchmarks could be designed to
preserve incentives for low-emitting technology but could reflect average performance or
some other measure. Nonetheless, as noted above and discussed further below, the level of
the allocation can have implications for other evaluation criteria, including some aspects of
efficiency.”

Second, it is possible to use “bonus’ provisionsto favour particular technologies over others.
For example, this has been done with combined heat and power or cogeneration in some
Member States, as away to account for the capacity to produce multiple outputs—i.e. heat

51 Many non-emitting technologies already receive additional support, so the price of CO, allowances does not provide the

only investment signal for low-emitting technologies.

52 The primary difficulty here islikely to be in defining “equivalent capacity”, because of the potertial substitutability of
different products acrossthe economy. Incentives that are perfectly consistent with those that drive the least-cost
abatement choices may be impossible to achieve without the elimination of new entrant allocations altogether.
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and power—from the installation. Awarding such bonuses is one way to reinstate the
incentives that may be diminished as aresult of including new entrant allocation provisions.
However, in general, it may be challenging to make the incentives match exactly those that
promote |east-cost abatement decisions.

Allocations may be more likely to correspond to economically efficient outcomes with
greater harmonisation. Inefficient allocations lead to higher allowance prices across the EU,
30 there are “ spill-over effects” whereby decisions in one Member State have the potential to
adversely affect other Member States. To the extent individual decisions do not take this
impact into account, the decentralised outcome may constitute an inefficient trade-off of
objectives, viewed from the perspective of total costs incurred across the EU. Moreover, and
related to this, while there is significant potential for ditortionsin the aggregate, actions of
mogt individual Member States are likely to have only a small incremental impact, and
incentives to eliminate them may be weak unless others take the same action.

8.3.2.1.4. Impact on product prices

Another aspect of new entrant alocations and closure rulesis the potential impact on product
markets. Cost-effective abatement requires that the cost of emissions is reflected in the price
of products. This encourages increased efficiency of end-use and reduced consumption by
consumers, which typically are among the cost-effective ways to reduce emissions.

In the long run, new entrant allocations can cause product prices not to incorporate the full
cost of GHG emissions. This happens when long-term equilibrium prices depend on the
long-term marginal cost of production, which includes investment costs. Broadly speaking,
in competitive markets prices would not be expected to rise above this level, because market
entry then would be profitable and would occur until prices were bid down. Pricesalso could
not be lower than this level in the long run, because then new entrants could not profitably
enter the market to replace retired capacity or serve increased demand.

New entrant allocations have the effect of reducing the long-term marginal cost by lowering
investment costs. In the long run, they therefore may keep prices lower than they would be in
the absence of such allocations. This effect would only occur where capacity is scarce and
new investment is undertaken in response, and thus may not be relevant in the shorter term.
Similarly, closure rules aso can affect prices by preventing withdrawal of production
capacity. In the short-run, depending on how “closure’ is defined, firms al'so may be wiling
to sell output below their full marginal cost (e.g. if thisis required to produce or emit above
the threshold where closure rules are triggered).

In generd, in markets where product prices do not reflect the marginal cost of allowances,
consumption responses and associated abatement will be smaller. For agiven cap, other,
more expensive abatement therefore has to be undertaken, with higher total costs as a result.
These effects potentialy occur with all types of new entrant allocation, and therefore would
be fully eliminated only if no such allocations were awarded. They can of course be lessened
by reducing the level of allocation to new entrants.
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8.3.2.1.5. Impact on operating and production decisions

If allocations to new entrants are fixed in advance they may not affect production decisions,
except indirectly through the effect on prices discussed above. However, there are some
circumstances where productions decisions may be changed by the allocation approach.

The most relevant instance of this concerns situations where new entrants in one phase are
treated as “incumbents’ in future phases—for example, if their actual output during an earlier
phase of the scheme replaced a standardised utilisation rate used when they were new
entrants. This could happen if the baseline for allocations was periodically revised to reflect
more recent data. This has the potential to introduce distortions of production as well as
investment choices. Operators/ investorsin new entrant installations will adjust their
production and investment accordingly, anticipating that higher production in the immediate
years after entry could lead to higher alocationsin the future. Some of the incentives for
emissions reductions (through lower output) therefore would be undermined. Thisisa
special case of “updated” allocations, which we discuss further in the next chapter.

The simplest way to avoid such distortions (apart from eliminating allocations to new
entrants altogether) would be to differentiate permanently between installations that acquired
apermit after the start of the trading scheme, and whose operations predated the start of the
Scheme, or to limit the extent to which activity baselines are revised in later periods.>

8.3.2.1.6. Impact on closure decisions

Closure rules have the effect of reducing incentives to shut down otherwise uneconomic
production capacity. Because such closure would reduce emissions, preventing it typically
means that other, more expensive emissions reductions have to be undertaken to comply with
an overall cap, with higher overall costs as aresult. The importance of closure as aform of
abatement is likely to increase with time, as new investment becomes possible, and as
technological progress leads to higher differencesin emissions intensity between new and old
technology.

The impact also depends on the formulation of the closure rules. Current implementations
range from not specifying the rules to relying on a threshold reduction in emissions or
production, above which the installation is regarded as“ closed”. If thisthreshold islow, the
impact on incentives for aatement is likely to be greater, and may start to resemble “ex-post”
adjustment of allocations, where receipt of allowances depends on the amount of activity in
the previous year. The timing of closure rules also can influence the extent of distortions
created. Ingeneral, the longer closed ingtallations are able to keep allocations, the less the
subsequent forfeiture of allowances will distort decisions to close (and conversely, the less
effective closure rules would be at preventing leakage).

% Asnoted inthe next chapter on “updating”, one option that would reduce the adverse efficiency implications of baseline

revision would be to use aggregated and standardised |oad factorsfor each sector, rather than installation-specific
baseline revisions.
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8.3.2.2. Functioning of allowance market

New entrant allocations and closure are unlikely to have large impacts on the functioning of
the allowance market. One possibility isthat they may have an impact on the volatility of
alowance prices, depending on rules for the cancellation of allowances either due to closure
of installations or asurplusin the NER. If the expectation reflected in the market was that
alowances would be released but they were subsequently cancelled, this could increase
volatility. To prevent this kind of volatility the decision about how to treat unused
alowances should be taken as early as possible (Phase I| NAPs were required to state how
unclaimed reserves would be treated). On the other hand, to the extent cancellation of an
NER surplus provided amethod to adjust the cap in response to variations in the level of
investment and other economic activity, it could reduce some sources of volatility. The risk
for large surpluses or deficits in the new entrant reserve may be larger with national than with
an EU-wide reserve, as the uncertainty associated with individual investment projectsis
likely to have a smaller impact, on average, on the discrepancy between the size of the
reserve and the number of allowances actually claimed.

There dso is a converse relationship whereby a well-functioning allowance market may
reduce the need for alocations to new entrants. One argument for new entrant allocations is
that they guarantee new entrants access to allowances, which otherwise could be withheld by
incumbents in an attempt to deter entry. Given the number of participantsin and the overall
s ze of the GHG allowance markets, it seems unlikely that any market participant would be
able to manipulate the market in this way over the long term (influencing the market on a
day-to-day basis cannot be ruled out). A liquid allowance market thus could substitute for
free allocation in providing access to allowances, as could regularly held allowance auctions.

8.3.3. Administrative costs and feasibility
8.3.3.1. Costs of establishing and maintaining allocation

If new entrant allocations are awarded, it would be necessary to determine the size of the
NER. The work involved will depend on the purposes of the reserve. For example, to the
extent the NER is intended to account for (all) growth it islikely to require growth
projections. Where national NERSs are retained but rules are harmonised there would be a
need for aprocess to review applications and enforce provisions. This could include
applications to opt out of a centra NER, or ensuring that particular allocation formulas
comply with harmonised rules. It also would be necessary to establish eligibility rules, which
may be particularly contentious if some sectors were digible for new entrant allocations but
othersnot. The format for reviewing national allocations could interact with State Aid
reviews, or be run through a separate review process at EU level.

Developing benchmarks and detailed formulas for new entrant allocations also can require
sgnificant research and administrative effort. Thisis particularly the case where, as may be
important for efficiency and transparency, benchmarks for potential new entrants need to be
established and published in advance. Establishing allocation formulas may be particularly
complicated in industries with complex production processes and/or multiple final products.
In most industries no new entrant allocations have been awarded for “de-bottlenecking” or
other increased use of existing capacity. However, in certain industries production is
“integrated”, in the sense that a physical extension of one piece of equipment has significant
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emissions implications for other parts of the production process. Drawing the line between
emissions attributabl e to the new piece of equipment and those from existing capacity
therefore may be difficult in such industries. Additional complications aso can arise where
new capacity provides an intermediate input into several “downstream” production processes,
particularly where there are multiple (and variable) final outputs. Developing output-based
benchmarks for such circumstances could be very complicated or costly, and the resulting
alocations may not be transparent.

An important aspect of this process is to determine the degree of desired standardisation, and
the consequences of standardised benchmarks. This empirical work is necessary to establish
the potentia trade-off between preserving incentives for clean technology and other
considerations, including equity.

Closure rules raise other administrative questions. In particular, it may be difficult to
establish whether ingtallations have closed or not, particularly if the price of closureis
forfeiture of allowances.

Because of the potentially significant administrative costs associated with developing rules
for new entrant alocations and closure, it islikely that eliminating them entirely would
reduce administrative costs. Aswith all design options, harmonisation of new entrant and
closure rules offers another way of reducing the overall cost of establishing and maintaining
dlocations. In general, fewer approaches mean that less research and administrative work
has to be undertaken.

8.3.3.2. Transaction costs

New entrant allocations and closure rules are unlikely to influence the level of transaction
costsincurred in the allowance market.

8.3.4. Fairness and distributional equity

Allocations to new entrants have made up arelatively small share of allowances under Phases
| and Il of the EU ETS. However, over time an increasing proportion of emissionswill be
accounted for by installations that did not exist at the start of the Scheme in 2005. Allocation
to these installations therefore a so will be increasingly important for the distributional
consequences of the trading scheme—particularly if they remain categorised as “new
entrants’ (distinct in some way from installations that existed prior to the start of the
Scheme).

8.3.4.1. Burdens to covered operators / installations
8.3.4.1.1. Distribution between incumbents and new entrants

Without new entrant allocations, new entrant installations would receive no transfer or
compensation corresponding to that received by incumbents. This may raise concerns about
providing a“level playing field” but may be compatible with other principles of “fairness’;
for example, it may be consistent with a principle to compensate for “ stranded costs’, which
new entrants arguably do not incur as aresult of the trading scheme (because any investment
they make isin the context of afunctioning ETS). The larger the size of the NER, the
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smaller the pool of allowances that remains available to incumbents (assuming a predefined
overal cap).

It can be difficult to allocate to new entrants on a par with incumbents while preserving
incentives for clean technology. For example, where incumbent allocations are provided
through benchmarking, they can reflect a number of attributes of installations — such as fue
use, efficiency, or other attributes of the production process — and therefore may be able to
match the level of allocation relatively closaly to the likely emissions of the installations;
moreover, in the case of incumbents, generally it is possible to do this without adversely
affecting incentives for clean technology or other ébatement. By contrast, differentiating new
entrant allocation benchmarks aong these dimensions can significantly reduce incentives to
invest in clean technology, as discussed. Where different benchmarks are used for
incumbents and new entrants, different allocation levels also may follow.

These issues become more significant if alarger proportion of installations receive
alocations based on new entrant formulas over time. Thiswould occur if, to promote
efficiency, the classification as“new entrant” is permanent. As alarger share of emissionsis
accounted for by installations that did not exist in 2005 when the EU ETS was launched,
differences between alocations to incumbents and new entrants also have alarger effect on
distributional outcomes.

Closure rules also may be affected by fairness considerations. To date, although continued
alocation to closed installations provides the best incentives for abatement (ignoring the
possibility of leakage), allowing closed sites to retain allocations appears to have had low
acceptability among many stakeholders.

8.3.4.1.2. Distribution between Member States

New entrant allocations also have alink to the distribution of allowances between Member
States. With national NERs (“ Option 4”, above), this issue need not arise, as overall caps can
be set through a separate process. However, with an EU-wide reserve (“Option 27), the
alocation to Member States may depend in part on the actual extent of new entry in each
Member State. The central NER therefore may in part account for different investment (and
potentially growth) ratesin different member States. The intermediate option, of a central
reserve with national and “ring-fenced” contributions (“Option 3”), would not have this
feature.

A feature that caused concern in Phases | and Il of the Scheme was that identical new entrant
capacity investment in different Member States could result in allocations of different
magnitudes. Particularly where installations compete in product markets spanning several
Member States, this may be undesirable and detrimental to fair competition. Asdiscussed
above, options for addressing this include awarding new entrant allocations from an EU-wide
reserve that harmonises formulas, levels, transfer rules, and other aspects relevant to the
absolute level of allowancesreceived. If dlocations remain at a Member State level, parity
of allocations will be more difficult to achieve.
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8.3.4.1.3. Distribution between New Entrant installations

It also may be challenging to achieve distributional equity between new entrants. As noted
above, incentives for clean technology are best preserved by standardised new entrant
alocations that provide the same level of alocation to equivalent capacity producing the
same output. However, this may imply using the same benchmark value for installations that
have very different emissions characteristics, with associated concerns about distributional
fairness. For example, a standardised benchmark for electricity producers would provide the
same level of alocation to technologies with widely disparate emissions characteristics,
including coad plants (with and without carbon capture and storage), combined-cycle gas
turbines, and (combustion) plant using renewable energy. As plants usng renewables are
non-emitting, they would receive an “over-allocation”; whereas any single allocation value
below the level of the emissions of coal plant would result in likely “under-allocation”.
Analogous technologica and input differences exist in many other industries.

Choosing a benchmark that represents an average of potential new entrant technologies could
reduce the aggregate over- and under-allocation created by the benchmark. However, it aso
would result in larger total new entrant allocations than an approach that used alow-emitting
benchmark as its basis (and this may lead to lower alocations to incumbent installations).
Also, this approach could not eliminate over/under-allocation individual cases. It also would
entail allocations to non-emitters, which may be perceived as unfair.

8.3.4.2. Burdens to consumers of affected products

Consumers may be affected by new entrant and closure rules to the extent that these lead to
lower long-term equilibrium product prices, as discussed above. However, this potential
benefit may be offset in part or whole by the higher allowance prices to which these
alocation features give rise. Put differently, consumers may be better off with high pass-
through of lower alowance prices than with partial pass-through of higher allowance prices.

8.3.4.3. Taxpayer and other welfare effects

As noted above, new entrant alocations and closure rules can influence the location of
investment, both between Member States as well as across EU trading boundaries. To the
extent employment is influenced by investment, it aso may be affected. The same could
hold for progress in low-emitting technologies, although such progress could smply displace
technological progress in other sectors.

Other potential effects, such as the prospect of a*“double dividend” from auctioning, are not
influenced by new entrant and closure rules per se, but rather by the extent of free allocation
and the use of auction revenues.

8.4. Conclusions

8.4.1. Summary of evaluations

New entrant allocation (and closure) rules can reduce the efficiency of the trading scheme,
athough the size of this reduction depends upon how the rules are designed as well as

external conditions. These rules can be motivated by alarge number of policy objectives,
among them equity and concerns about barriers to entry and emissions leakage. Although
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they represent a departure from the standard “ideaised” alocation approaches that minimise
the cost of achieving a given emissions target, real-world circumstances (in particular
differencesin the stringency of international GHG restrictions) mean that in some cases they
could increase the efficiency of the scheme.

New entrant allocation and closure rules directly affect investment decisions and therefore
competition among firms in the European internal market. They therefore may represent a
Stuation of a*“prisoners’ dilemma’, where Member States would prefer an externally co-
ordinated outcome to a “race to the bottom” resulting from individual and decentralised
decisions. To this extent, harmonisation — whether through an EU-level reserve or through a
detailed EU-wide “rule book” — may be a preferred outcome.

A general principle of economically efficient emissions trading is that all operators should
face the same marginal incentive to reduce emissions, whether making investment or
operating decisions. To the extent that the choices made by the operator / investor influence
the number of allowances received, thistenet isviolated. One relevant consideration in this
regard is whether allocation formulas are published in advance. If they are not, allocations
are likely to depend on negotiations between the operator / investor and the regulator, which
can reduce certainty and transparency and affect incentives. If Member States are to retain
the option of setting their own new entrant allocation rules, it seems reasonable to require that
these are published in detail in advance of each trading period, to allow the rulesto be
reviewed and compared by all stakeholders.

New entrant allocations and closure rules may be able to prevent the migration of production
and leakage of emissions to some extent, but they could do so at the price of eliminating
incentives for some genuine and cost-effective abatement. This may occur viaanumber of
mechanisms, including by influencing the level, location, and type of investment and closure,
and potentially by affecting pricesin product markets. Under ideal conditions, the only way
to fully eliminate these distortions is to abolish closure rules and new entrant allocations
atogether. Identifying and incentivising the “true’ least-cost abatement choicesin real-world
circumstances is not be straightforward, however.

The adverse efficiency effects of new entrant allocations can be reduced by standardising the
benchmarks—employing a single benchmark value for all technologies producing the same
output—but even fully standardised benchmarks would not eliminate all distortions.
Standardisation would impose a significant constraint on alocations and could run counter to
other principles guiding allocations—including distributional concerns between different
types of new entrant installations or between Member States. Some Member States may
support the ability to opt out of harmonised, standardised rules under certain circumstances.
The impact of closure rules may be reduced by allowing closing installations to retain their
alowances for some period after shutdown, and by employing transfer rules. However,
unless transfers of allowances are permitted across Member States such rules could contribute
to distortions of investment in the internal market.

The “one product, one benchmark” approach required to minimise distortion of investment
decisions can be a significant constraint on feasible new entrant benchmarks. 1t may not be
desirable to extend thisrestriction to incumbent allocations, where differentiated benchmarks
do not lead to similar incentive problems. There may, therefore, be arguments in favour of
not providing the same level of allocation to new entrants and incumbents. Moreover,

NERA Economic Consulting 108



New Entrants and Closure Rules

standardised benchmarks for equivalent capacity is aimost certain to entail some under- and
over-allocation to different new entrants using different technologies—this retai ns efficient
incentives, but could run counter to some notions of fairness.

Clarifying the trade-offs between different objectives would require information about the
empirical significance of these the various considerations discussed above. There are
substantial empirical uncertainties about these considerations—the potential advantages of
harmonisation, the significance of leakage, the extent of distortions from new entrant
alocations and closure rules, and the distributional concerns to which such rules or their
absence may giverise.

8.4.2. Implications for other allocation decisions

Because new entrant allocations are likely to be benchmarked, this feature may have
implications for the use of benchmarking for incumbents. For example, it seems likely that if
increased use were made of benchmarking approaches to allocation for incumbents, this
would reduce the additional administrative costs of developing benchmarks for new entrants.
As highlighted above, however, adifferent set of considerationsis likely to arise for new
entrants, especially with regard to incentives for least-cost abatement.

The system of new entrant allocations also could be combined with that for the auctioning of
alowances. One suggestion has been to combine the new entrant set-aside with the pool or
alowances for auctioning into a single “ new entrant and auctioning reserve”. New entrants
would be digible to receive allowances from the reserve, and the remainder would be
auctioned gradually through the allocation Phase. This reserve would be designed to be
larger than areserve for new entrants only, and thus would help avoid the risk of an under-
sized new entrant reserve. It would be similar to adeiberately over-sized new entrant
reserve where the surplusis auctioned, but would differ in that the gradual release of
allowances would mean the market would not have to wait until the end of the phase for the
alowances to become available.

Harmonisation of new entrant rules could be pursued without harmonising other aspects of
Scheme design—including cap-setting and incumbent allocations. However, harmonisation
of cap-setting, particularly if caps were determined using EU-wide sector-based caculations,
probably would entail a high degree of harmonisation of new entrant rules. Different
approaches to cap-setting also may have implications for the size of the NER.

Both new entrant allocations and closure rules also are linked to other potential “updating”
elements (i.e., allocations where the number of allowances is contingent on decisions made
by operators). Many of the aims of new entrant allocations and closure rules, and especially
the prevention of leakage, potentially could be addressed through other updating approaches
as well—with similar implications for incentives for cost-effective abatement. We discuss
these issues further in the next chapter on the general topic of updating.

To the extent new entrant allocations and closure rules are motivated by a desire to limit
leakage, it may be desirable to develop contingency arrangements in the event of an
international agreement to limit emissions after 2012 that would reduce the risk of leakage.
This may be particularly relevant if NERs are used for “exposed” sectorsonly. The
contingency rules would need to be coordinated with other potential contingency
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arrangements—notably contingency arrangements for the overall cap and the levels of
auction.

8.4.3. Way forward / next steps

There are several other issues that are important for future decisions about new entrant
alocations. In particular, it isimportant to evaluate the trade-off of different objectives. As
highlighted above, the chief disadvantage of new entrant allocations is the detrimental impact
on the economic efficiency of the trading scheme. Inefficiencies arise due to the potential for
higher allowance prices at a given cap and the potential for distortions in the Internal Market
if new entrant allocations vary between Member States. Against this stand concerns about
competitiveness and environmental performance, notably the possibility of investment and
emissions leakage, and also some potential distributional considerations between new
entrants and incumbents.

An important next step to develop the new entrant alocation approach therefore would be to
determine the relative importance of these considerations. A first step may be to establish
empirically the relevance of the overall losses to economic efficiency caused by different
types of new entrant allocation systems applied to specific sectors. Thereisat present little
empirical information available on this, although theoretical considerations as well as some
emerging studies suggest that the adverse impact on economic efficiency could be significant
under some implementations.> To assess the trade-off the corresponding empirical
information aso would be required for competitiveness concerns, and especially how the
trade-off may differ by sector. In particular, an important next step would be to agree on a
definition on which sectors are “exposed” to adverse competitiveness effects, a consderation
we discuss in the next chapter.

Thisinturn would alow an evaluation of the implications of options for reducing adverse
impacts on economic efficiency. Efficiency could be improved intwo mainways. Firg, the
differentiation of new entrant allocations could be reduced. Thisislikely to require
additional research to clarify the trade-offs at stake. The potential disadvantage of
standardisation is awider dispersion between allocation levels and realised emissions,
athough this may differ significantly by sector. The advantage of a standardised benchmark
approach is that many of the adverse incentive effects can be limited.

Second, the magnitude of new entrant allocations could be reduced. Possibilities include
eliminating new entrant allocations atogether; changing the duration of new entrant
alocations,; and changing the magnitude of allocations. In al these cases the implementation
could vary by sector, and also could be tied to overall developmentsin free alocation.
Whether these different steps are desirable would be apolitical decision to be informed by
information about the empirical relevance of the trade-off outlined above.

These issues are directly related to the issues of harmonisation, as some changes (notably,
standardisation within sectors and measures to avoid distortionsin the internal market) are

% The studiesthat we are aware of that have looked at new entrant allocation, as opposed to more stylised forms of
updating, have focused on allocation to the power sector, and typicaly have emphasised the distortions caused by
differentiation of allocation levels to different fuels and technologies, rather than the distortions caused by the existence
of new entrant allocation per se.
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likely to require coordinated implementation of allocationsin different Member State. This
chapter has set out four options, varying from the elimination of the NER altogether, to
various degrees of harmonisation, to retaining the current system of Member State decisions.
The choice between these options depends in large part on the decisions about the trade-offs
et out above.

NERA Economic Consulting 111



Updating Allocations

9. Updating Allocations

9.1. Introduction and Background

A gtandard and widely accepted result of the economic theory of emissionstrading is that
under a certain set of assumptions, different allocation approaches (including auctioning) do
not differ in the overall cost of achieving emissions reductions. Given certain standard
conditions, different allocations will still lead to the same decisions by firms about how to
reduce emissions, the same the price of emissions allowances, and the same prices and output
levelsin product markets. This extends both to the level of free allocation, and to the exact
distribution of any free allocations. As allocation need not affect either environmental
effectiveness or economic efficiency, these aims can in principle be achieved and considered
separately from concerns about the distributional consequences of emissions trading — which
in turn be addressed through the allocation of allowances.

However, these properties of alocation hold only if allocations are carried out according to
certain principles. Asdiscussed above, the key condition is that allocations do not depend on
any decision taken by participants after allocations have been set.> Intuitively, if the number
of allowances received is independent of participants actions, they also will not influence
which actions are taken. We refer to alocations that conform to this principle as “idealised”
alocations. In practice, idealised conditions can be closely approximated by using metrics
such as historical activity (e.g., emissions or production) or immutable physical attributes of
installations to allocate allowances. As we discuss below, however, the “idealised”
conditions may be more redtrictive than isimmediately apparent, placing significant limits on
the data and principles that can be used to develop a system of allocation consistent with
economic efficiency.

The structure of this chapter isasfollows. The next section defines “updating” allocations
and introduces five different types of alocation that fall under this definition. We then
briefly discuss the interaction of updating with other allocation parameter. The subsequent
section then evaluates updating provisions generally against the evauation criteria outlined in
Chapter 2, and also considers how different forms of updating perform against these criteria
The final section summarises the evaluations and discusses connections between updating
and other allocation decisions.

9.2. Categories of Updating

By contrast to “idealised” allocations, if the number of allowances received is contingent on
the subsequent actions taken by participants, allocations have the potential to influence the
decisionstaken. We refer to such allocations as “ updating” allocations, because the number
of allowances received is not determined in advance, but “updated” depending on the

% The conditions also specify certain features of product markets, including profit maximisation by firms; perfect

competition inthe allowance market and all relevant markets; negligible transaction costs in the allowance market; and
that allowance constitute asmall proportion of firms' overdl costs. We do not discuss these issues further in this note,
which focuses on allocation.
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decisions taken by participants. We discuss the main forms of updating allocations below,
but postpone discussions of the consequences of updating to the evaluation section.

9.2.1.Updated baselines

Allocations in Phase | and Phase 11 of the EU ETStypically have been calculated on the basis
of activity (typically, emissions) during a historical baseline period. The most direct form of
updating is where this baseline period changes over time to include years since the
programme started (or was announced or made law). For example, allocationsin a particular
year may be based on activity in the five preceding years. This allocation approach has
several implications:

§ Anparticipant’ sallocation depends in part on its current and future actions. This happens
because the current year eventually forms part of the baseline period used to calculate
emissions in afuture time period. For example, if allocations are based on emissions,
higher current emissions can lead to higher future alocations.

8 New entrants can receive allowances. The activity of new entrantsis incorporated into
the baseline period used to calculate emissions, after more or less delay.

8 Closed facilities may no longer receive allowances. Once afacility ceases production it
may no longer register activity that entersinto the formula used to calculate alocations.
Depending on the precise methodology used, closed installations with zero activity in the
baseline period therefore may forfeit their allocations. In the five-year example above, a
facility that ceased operations entirely in 2012 would no longer receive allocations in
2018.

9.2.2. Ex-post adjustment / contemporaneous updating

An extreme case of updated baselines is where current activity determines current
alocations. Under thisform of allocation, instead of using a historic baseline year, which
then becomes the basis for future allocations, allocations are adjusted ex post to reflect the
activity level actualy realised within the allocation year. Ex-post adjustment constitutes a
sgnificant departure from the approach taken under the EU ETS to date and would have
important implications for the results and costs of the program, as we discuss below.

9.2.3. New entrant allocations and closure rules

While new entrants can become eligible for alocations through the updating of basdlines, a
more direct way to provide new entrants with allocations is to set aside a portion of
alowances specifically for this purpose. This approach means that new entrant allocations
can be calculated without the delay of waiting for arevised activity baseline. Such
alocations were included in Phase | and Phase |1 NAPs, where alocations to new
installations have been drawn from a pre-specified reserve of alowances and allocated on the
basis of technology benchmarks and/or production / business plans. New entrant set-asides
constitute a form of updating because alocations are contingent on current and future
investment decisions by operators; specifically the allocation received depends on the
decision to construct new capacity, and may aso depend on the choice of production
technology and other features of the new ingallations.
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Similarly, provisions to remove alocations from closed instalations can be explicitly
included in the allocation methodology. Such closure rules are aform of updating because
the number of allowances received depends on the decision to close. The definition of
“closure” in turn may depend on the level of production or emissions, which can cause
closure rules to resemble ex-post adjustment; for example, if all allowances are forfeited
when emissions levels fall below a proportion of baseline period emissions, then reductions
in emissions or production may result in smaller allocations in away similar to that under ex-
post adjustment.

New entrant allocations and closure rules were discussed in detail in Chapter 8, o we do not
address them further here.

9.2.4. Transition from “new entrant” to “incumbent” status

A variation on new entrant alocationsisto treat new entrants as incumbents after a delay,
once data on their activity levels becomes available. For example, allocations for the first
five years may depend on technology benchmarks, but subsequent allocations on the activity
inthe first five years. This period then effectively becomes the “baseline period” allocating
to the installation, and therefore introduces another form of updating to new entrant
alocations. Allocations depend not only on new entrant technology characteristics, but also
on the operating decisions (e.g., output, or emissions) made by operators of installations.

9.2.5. Implicit updating

In addition to deliberate updating, updating-like features can be introduced implicitly through
other aspects of the allocation mechanism.

One potential mechanism for this is through the use of activity growth projections.
Projections of future activity have been used in most NAPs under the EU ETS to determine
the allocations received by different sectors or facilities. Where projections incorporate
recent historical data, thereis alink between production decisions and allocation levels—as
higher volumes of output can result in higher future projections, and thusin higher
alocations. This can provide an indirect (and perhaps unintended) link between afirm's
output decisions and its future allocation. The magnitude of thislink and of any unintended
consequences depends both on the extent to which the activity of the individual firm
influences projections, and on the influence of growth projections on alocations. The effect
therefore typically would be smaller a) where sector-level rather than facility-level
projections are used; b) where sectors are not highly concentrated among a few operators; and
¢) where projections are a small element in the allocation formula. Conversely, where the
opposite conditions obtain, the implicit updating would be greater.

Another source of updating is through firms' expectations about how their current or future
actions may influence alocations. Expectations may be influenced by arange of factors,
especially where rules are not well defined in advance, or are subject to change. For
example, some Member States have indicated an intention to “claw back” some of the value
originally awarded to companies through free allocation. If firms take thisto mean that a
large discrepancy between allocations and emissions risks resulting in lower future
alocations, then the effect may be smilar to that under explicit updating. More generally,
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outcomes similar to updating may ensue where the regulator does not (or is not able to)
commit to treating past allocations and activity asirrelevant for future alocations.

9.3. Interaction with Other Allocation Parameters

The effects of the above updating features depend heavily on other features of the alocation
methodology. We briefly introduce some of the key considerations below.

9.3.1. Period length

With updated baselines, the link between operator decisions and alocations depends on the
time period that elapses before the current time period becomes part of the baseline used to
calculate allocations. With long time periods, the link is weaker, whereas contemporaneous
ex post adjustment represents the strongest link in thisregard. In the case of closure rules, the
corresponding consideration is whether closed allocations forfeit further allocation
immediately, or after adelay. New entrant allocations typically do not have a corresponding
time dimension; indeed, one of the potential benefits of explicit new entrant provisonsis
that, unlike updated baselines, new installations do not need to wait until they start to receive
alowances.

The repeated allocation decisions in the EU ETS mean that there can be alink between
alocation Phase length and updating. This may arise because of explicit updating, if
alocations are revised to use data from the previous Phase; or from implicit updating, if
governments adjust the allocation or methodology in light of the actions taken by installations
inthe previous Phase. In both cases, the impact of updating on the Scheme is stronger with
shorter allocation Phases. Of course, it would be possible to separate the updating of
individual alocations from other aspects of Phases (such as the overal level of the cap, or
non-updated alocations to incumbents).

9.3.2. Allocation metric

The nature of updated allocations also depends on the type of activity data that is updated.
Unlike in the case of idealised alocations, the choice between emissions grandfathering and
various types of benchmarking therefore has an immediate impact on scheme cost-
effectiveness when updating elements are present. We discuss thisin more detail in
evaluation section 9.4.2.1

9.3.3. Harmonisation

The current implementation of the EU ETS harmonises certain aspects of updating but leaves
others at the discretion of Member States. Currently harmonised elements include:

§ prohibition of (emissions-based) ex post adjustment;
§ guidance for Phasell related to the use of 2005 emissions data; and

8 certain rules governing new entrant allocations (e.g., that allowances be set aside in
advance).

The status of other aspects of updating isless clear. For example, it is not clear whether the
current implementation implies that new entrants should receive alocations on the basis of
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historic data to put them on a par incumbentsin future Phases.”® It also is not clear whether
Member States are required to apply a closure rule between allocation phases, or how such a
closure rule would be enforced. Several other aspects of potential updating also have been
left to Member State discretion, and may or may not be included in future NAPs.

Aswe discuss below, the inclusion of updating elements has implications for the emissions
abatement measures that are incentivised, and the use of such features by one Member State
therefore may have implications for the costs incurred by others. Further, some forms of
updating may lead to outcomes that are perceived as distortions of the internal market.
Moreover, there may be situations where the inclusion of updating becomes desirable to
Member States because this approach is used in other Member States, but otherwise would
not be. These considerations may form arationale for harmonisation of updating provisions.

9.4. Evaluation

This section assesses options for updated allocations against the agreed criteria of
environmental effectiveness, economic efficiency, administrative cost and feasibility, and
fairness and distributional equity.

9.4.1. Environmental effectiveness
9.4.1.1. Ability to maintain cap

The inclusion of updating provisions need not influence the ability of a cap-and-trade scheme
to achieve emissions reductions. Provided the total number of allowances is fixed, total
emissions also can be limited.

Some forms of updating nonetheless may require specia provisions to be compatible with a
fixed cap. In particular, ex-post adjustment typically would require the inclusion of an
adjustment factor to ensure that the total number of allowances does not exceed a pre-
determined cap. In addition, because updating may lead to higher prices for emissions
alowances and higher costs for participants, it may be more difficult to agree caps that
require more ambitious emissions reductions.

9.4.1.2. Ability to limit leakage

As discussed in the chapter on new entrant allocations and closure rules, one motivation for
updating provisionsisto limit “leakage’ of investment and production. New entrant
alocations can contribute to this by encouraging investment in the EU, whereas closure rules
can remove much of the incentive to reduce emissions by shutting down production within
the EU. Asnoted in the previous chapter, the price paid for this may be reduced incentives
for some “genuing’ cost-effective abatement that would be undertaken under idea
conditions.

% Guidance to the Directive indicates that “new entrants’ in one Phase become “incumbents” inthe next phase, but this
does not imply an unambiguous trestment of the prior Phase’ s new entrants—for example, if incumbent allocations are
based on emissions in 2002-2004, but Phase | new entrants have no such emissions, it isnot clear what it means for
Phase | new entrants to become incumbentsin Phase Il.
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Similar considerations apply for other forms of updating. In particular, the concern with
leakage often islinked to concern about the relocation of production outside the EU.
Updating potentially can alleviate this concern by making allocations contingent on output
levels, which would tend to result in a higher amounts of output from EU ingtallations (than
would be the case under “idedised” dlocation approaches). For example, under output-based
alocation with updated baselines, participants are faced with two opposing effects: on the
one hand, producing an additional unit of output resultsin emissions that necessitate the
surrender of current-period emissions allowances, the value of which depends on current
alowance price; on the other hand, it also gives rise to an increased entitlement to emissions
alowancesin afuture time period. The updating provision thus works similar to a“subsidy”
per unit production, partly offsetting current emissions costs with future expected benefits,
and thus reducing the net emissions cost of an additional unit of output. Other things being
equal, the result of this mechanism typically would be to result in a higher level of output and
lower product prices.

This effect is largest in the case of contemporaneous ex-post adjustment of output-based
benchmarks. In this case, the offsetting effect of updating isimmediate, as an expansion of
output resultsin alarger number of current-period allowances. The emissions cost of
expanding output therefore depends only on how generous the benchmark is. If the
additional allowances completely cover the additional emissions that result from higher
output (i.e., the installation performs at the benchmark level), all of the emissions costs of
expanding output therefore would be offset. In this case, abatement through reduction of
output would no longer be incentivised, and concerns about leakage would be substantially
reduced.

With updating of other metrics, similar effects can be obtained, although it is less clear that
they contribute to mitigating leakage. For example, input-based updating typically would
result in higher input use. Thiswould trandate into reduced incentives to increase efficiency
of input use, but may also increase production for a given efficiency, similarly to output-
based updating. Similarly, emissions-based updating results in alower net cost of current
emissions. However, these effects also blunt incentives for some forms of abatement. As
discussed below, this may result in higher allowance prices that partly offset any
competitiveness benefits from reduced leakage

As noted in a previous chapter, to the extent that the risk of leakage varies between sector
(and possibly by Member State), it may be desirable to differentiate updating provisions as
well.

9.4.2. Economic efficiency of trading scheme

9.4.2.1. Consistency with least-cost abatement

Asnoted in Chapter 8, on new entrant allocations and closures, under standard “idealised
conditions’, new entrant allocations can reduce economic efficiency by preventing emissions
costs from entering into investment decisions. Similarly, other forms of updating can shield
operating decisions from the full price of CO,.

Updating causes firms to undertake less abatement for a given allowance price. Some of the
emissions reductions methods that would be profitable without updating are no longer
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economically viable, because they reduce the entitlement to receive allowances in the present
or future. Thishasimplicationsfor the tota cost of cutting emissions. Because the cap on
total emissions has to be met, allowance prices must rise higher to induce the necessary
abatement, compared to the case without updating.

The extent of this effect depends in large part on the metric used to calculate allocations.
Unlike in the case of “idealised” allocations, the precise type of alocation — including the
choice between benchmarked and emissions grandfathering allocations — can influence the
extent of the distortion, and therefore the cost-effectiveness of the scheme as awhole.

Toillustrate this, the different abatement options affected under different forms of updating
of CO, emissions are illustrated in Figure 1.%" Each column shows one of the four main
categories of abatement available for CO, emissions:

§8 Fud /raw materia switching—i.e., substituting high-emitting inputs for lower-emitting
alternatives.

§ Efficiency improvements—i.e., reducing the amount of fuel or other input required to
produce one unit of output;

§ Output reduction—i.e., reducing of the amount produced and consumed;

§ Closure of inefficient plant—i.e., the complete cessation of production (and possible
replacement by new and cleaner capacity).

In the absence of this, a cap-and-trade scheme providesincentives for al these forms of
abatement. However, with updating incentives are reduced to varying degrees depending on
the allocation metric. Each row in the table below corresponds to a type of alocation metric.
“Emissions’ refersto an updated allocation based on emissions, and the other three to
updated benchmarking allocation options where allocations depend on input/raw material
use, product output, or installed capacity. The adverse impact on incentives for each type of
adlocation is marked with “Q”.

Figure 1
Impact of Updating on Abatement Incentives under Different Allocation Metrics

Abatement options
Fuel Efficiency Output Closure of
switching improvement reduction inefficient plant
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5 Analogous effects take place with other GHGs, although the categories of abatemert actions may be differert.
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As this shows, the impact of updating on incentives can vary significantly depending on the
alocation metric. With an emissions-based approach, all forms of abatement are affected:
reductionsin current emissions always reduce the entitlement to future allocations, regardless
of how the emissions reductions were achieved.”® By contrast, updating of an allocation
metric based on input preserves incentives to switch to lower-emitting inputs; for example, if
alocations depend on heat input, a switch to alower-emitting fuel would reduce current-
period emissions (and thus costs) without reducing the entitlement to future allocations (and
thus future revenue). With an output-based allocation metric, firms a so can reduce
emissions by improving their efficiency (the amount of input required to produce one unit of
output) without adversely affecting their entitlement to future allowances. Finaly, if
alocations are based on capacity, all abatement incentives are preserved aslong asthe
installation preserves capacity registered as dligible for alocation under program rules.”®

The implications of these abatement incentives are that any updating method will increase
alowance prices (relative to the use of historical information), but the effect will depend on
the type of updating used. Thisisillustrated schematically in Figure 2, below. The level of
emissions is shown on the horizontal axis, while the vertical axis denotes the marginal cost of
reducing emissions. The relationship between these two is the “marginal abatement cost
curve” (MACC), which thus relates the cost of reducing emissions by an additional unit for a
given level of emissionsreductions. In acompetitive allowance market, this marginal cost
aso would correspond to the price of allowances. In generd, the MACC would be expected
to slope down, asreducing emissions is easier a lower levels of effort, and costs nothing if
emissions are left at “business asusual” (BAU) levels. Put differently, a more stringent cap
level corresponds to higher allowance prices.

The lowest MACC illustrated in the figure corresponds to the situation with no updating. In
general, the effect of reducing incentives for some abatement options is to make the marginal
abatement cost curves “steeper”. Thus, because updating renders some abatement measures
uneconomic, more expensive measures have to be undertaken to achieve the same level of
abatement. The resulting allowance price is lowest with no updating, and in the presence of
updating it varies depending on the alocation metric. Thus the MACC associated with the
output-based metric is less steep than that of input-based updating, as it provides incentives
for abatement through efficiency improvement. And for similar reasons, the output-based
metric results in a steeper MACC than the situation with no updating, as reductions in output
are not incentivised. Of course, the figureisillustrative only, and the importance of these
considerations depends on how cost-effective different types of abatement measures are.
Quantifying the differences in abatement costs corresponding to different updating
approaches therefore requires a detail ed understanding of abatement costs as well asan
assessment of the precise incentive effects of the particular updating approaches being
considered.®

% Theeffect of an updated emissions-based approach are difficult to predict, and may be indeterminate, because the
reduced incentives apply to all abatement options equally.

% Asnoted above, it is very difficult to define when “closure” has taken place without reference to output or other
activity, and this allocation metric thus may be best regarded as a variation on output-based allocation.

% To our knowledge only very limited research has been undertaken to investigate these questions or related issues

associated with the costs of updating more generally.
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Figure 2
Impact of Different Forms of Updating on Allowance Prices
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These considerations have implications for the trade-off between the potential benefits of
updating and the associated higher abatement cost. Updating always entails a greater cost of
reducing emissions from sources covered by the scheme. However, the potentia to reduce
leakage may mean that some forms of updating nonetheless may be desirable. The above
discussion suggests that updating of output-based metrics is less distortionary than either
input-based or emissions-based metrics, and aso may be the form of updated allocation that
is best suited to reducing leakage.

9.4.2.2. Wider market impacts

In addition to directly affecting abatement incentives, updating can have additional impacts
on investment, closure, prices, and production. We describe some of the effects of updating
briefly below. We refer the reader to the previous chapter on new entrant allocations and
closure rules for amore detailed discussion of the impact of these provisions.

9.4.2.2.1. Impact on investment

New entrant allocations can increase costs by influencing the level, location, and type of
investment undertaken. New entrant allocations always result in higher levels of investment
than would be observed if there were no new entrant alocations, and this may lead to higher
costs of achieving the emissions cap. If allocations differ between Member States there also
may be distortions of the location of new investment projects. Moreover, if alocations are
“differentiated”, so that operators receive different amounts of allowances depending on
which technology they choose to produce a particular output, the type of investment also can
be affected. In thelong run, this can run therisk of substantially reducing the ability of the
EU ETSto foster a switch towards “clean” technology. However, the magnitude of adverse
impacts depend on the level of new entrant allocation, as well as the precise design of new
entrant allocation methodol ogies.
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9.4.2.2.2. Impact on closure decisions

Long-term reduction of emissions will involve the closure of high-polluting plants. Closure
rules potentially can delay or prevent such developments, thus requiring other abatement to
be undertaken instead. As additional capacity is kept in operation, this also may delay
investment in (potentially cleaner) replacement capacity. Like with new entrant allocations,
different closurerules, aswell as transfer rules, also can distort the location of closure and
competition in product markets.

9.4.2.2.3. Impact on prices and downstream abatement

Allocations that include updating of basdlines can influence the price in product markets as
well as the price of allowances. Under “idealised” alocations, the cost of emissions would
be reflected in product prices. Thisis anecessary outcome if cost-effective abatement
options are to be incentivised, as it encourages increased efficiency of end-use, substitution
from high-emitting to low-emitting products, and reduced consumption by consumers. These
actions typically are among the cost-effective ways to reduce emissions.

Updating affects this by reducing the effective CO; price faced by participants. As noted
above, under updated baselines the cost of current allowancesis offset in part by increased
alocationsin future time periods or, in the case of ex-post adjustment, increased current-
period alocations. Producers would be expected to respond to this by being prepared to sl
products at alower price than they would without updating provisions (because by producing
and selling more, they will receive more allowances). This is because the effective price of
emissions is reduced, as the alowance cost is partly offset by the effect of receiving higher
alocations. For agiven allowance price, there therefore would be lower pass-through of
costs to product prices (and therefore higher levels of output, as discussed above).

Lower product prices have implications for the “downstream” abatement undertaken.
Consumption responses, including efficiency improvements and reduced consumption, would
be smaller. Such measures typically are required for cost-effective abatement, and for a
given cap, alternative and more costly abatement therefore would have to be undertaken.
These effects potentially occur with all types of updating provisions.

9.4.2.3. Functioning of allowance market

The inclusion of updating provisons could have a significant effect on the functioning of the
alowance market. For example, if participants received an allocation based on their actua
outputs or even emissions in each year, this could significantly reduce their need to buy (or
incentive to sell) alowances on the market. In addition, updating makes the scheme more
complex for participants, as abatement, investment, and production decisions have to be
judged not only against the current cost of emissions, but also against the potentia future
benefits of additional allocations, the value of which depends on future alowance prices.

9.4.3. Administrative costs and feasibility
9.4.3.1. Costs of establishing and maintaining allocation

As noted in Chapter 8, new entrant allocations entail administrative costs for processing NER
applications, establishing eligibility rules, and establishing allocation benchmarks. Similarly,
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closure rules can be difficult to enforce, particularly if the price of closure is forfeiture of
alowances.

Other updating options also would add some additional complexity to the alocation process.
Notably, in the case of updated baselines, allocations would have to be recalculated rather
than remain fixed.

Updating aso islikely to add to administrative costs to participants. In particular, there
would be uncertainty about the amount of allocation received in future time periods and — in
the case of ex-post adjustment — potentially also in the current allocation phase. This
additional complexity may entail additional costs of participation in the scheme.

With all design options, harmonisation may offer one method for reducing the overall cost of
establishing and maintaining allocations. 1n general, fewer approaches mean that less
research and administrative work would have to be undertaken.

9.4.3.2. Transaction costs

Updating provisions are unlikely to influence the level of transaction costsincurred in the
alowance market, athough to the extent that the level of trading activity or market
participation declines, transaction costs could be affected.

9.4.4. Fairness and distributional equity

“Idealised” allocations require that the data used to calculate allocations should be historical
and should not relate to activity subsequent to the start of the scheme. Insofar as an objective
of alocationsisto mirror the “need” of installations, this can be asignificant restriction, and
may be perceived asunfair. A motivation for updating therefore may be to use more recent
data that are more reflective of current conditions than are historical data from before the start
of the scheme.

As noted above, however, the introduction of updating provisions also has other
consequences for allowance and product prices. These also trand ate into changes to
distribution, as we discuss below.

9.44.1. Burdens to covered operators / installations
9.4.4.1.1. Burdens to participants

Some have called for updating, and particularly ex-post adjustment, as a way to ensure that
growth in production does not face the full cost of emissions. This can be motivated by
distributional concerns, and especially the perception that declining companies otherwise
would be “rewarded” whereas growing companies would be “penalised”. Indeed, itislikely
that updating could produce a closer correspondence of emissions allowances awarded and
the emissions actually produced.

However, the distributional implications of such an approach would be more far-reaching
than may be commonly appreciated, for several reasons. First, updating may increase the
total cost of reducing emissions. Thiswill affect all participants to the extent they bear these
costs.
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Second, and less immediately obvious, updating may see a redistribution from producers to
consumers. Thisis because many forms of updating (including new entrant allocations,
updated baselines, and ex-post adjustment) are likely to reduce the pass-through of costs to
prices, as discussed above. With ideaised dlocations, pass-through islikely to be higher,
which reduces the impact on producer profits. Available studies indicate that this effect may
be substantial and that, for a given level of free alocations, both prices and aggregate profits
may be significantly higher with idealised allocations than under updating (while
consumption and production would be higher under updating).®*

9.4.4.1.2. Distribution between participants

Updating aso can influence how costs are distributed between install ations covered by the
scheme. A potential motivation for updating is to use more recent or higher-quality data
There has been some concern that data from the years before the launch of the trading scheme
may not be accurate, and that this contributes to an arbitrary misalignment of allocations with
actual emissions. The use of data from 2005 onwards could reduce such concerns, but would
lead to the incentive problems discussed above. One potential solution would be to use 2005
data for allocations from 2013, but announce that current data will not be used for future
alocations. A problem with this approach would be to find a credible commitment; if
alocations have been updated once, participants may conclude that thisis likely to occur
again. And, asdiscussed aove, expectations about updating can influence behaviour.

A related concernis that restricting allocations to use pre-2005 data would lead to an
“outdated” distribution of allowances. This may be aparticular concern in industries that
have seen significant changes in market shares. By updating allocations, such concerns could
be addressed, but at the price of likely higher allowance prices and other distributional

effects, as discussed below.

9.4.4.1.3. Distribution between Member States

Other concerns arise if some Member States included updating whereas others did not. The
incluson of updating by some Member States could lead to higher allowance prices that
would have an impact on al others affected by the trading scheme. For this reason, updating
provisions may be among the parameters that it would be important to implement centrally or
through harmonised rules. In addition, if updating leads to installations in one Member States
facing alower effective cost of increasing output, it could distort competition and lead to loss
of market share by companiesin Member States without updating provisions.

9.4.4.1.4. Distribution between new entrants and incumbents

New entrant allocations have several implications for distributional considerations, as
discussed in detail in the chapter on new entrants and closure. This includes the distribution

. Few studies deal explicitly with the issue of updating, and most have focused on the electricity sector (see, for example,
Neuhoff et al., 2006). For cement, see Demailly and Quirion (2005), which found that ex-post adjusted updating leads
to cogt pass-through of 5 percent, relative to pass-through of 75 percent without updating. For iron and steel, Quirion
(2002) found price impacts under updating that were just 15 percent of the price impacts without updating.
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between incumbents and new entrants, and potential distortions of competition between
Member States.

9.44.2. Burdens to consumers of affected products

Consumers may benefit from some forms of updating provisionsto the extent that updating
leads to lower product prices and higher volumes consumed. This potential benefit could be
offset in part by the higher allowance prices to which these allocation features give rise. Put
differently, consumers may be better off with high pass-through of lower allowance prices
than with partial pass-through of higher allowance prices—although this will depend on how
sgnificant are the distortions created by updating. Empirical information would be important
to clarify these tradeoffs.

9.4.4.3. Taxpayer and other welfare effects

Other potential effects, such as the prospect of a*“double dividend” from auctioning, are not
influenced by new entrant and closure rules per se, but rather by the extent of free allocation
and the use of auction revenues.

9.5. Conclusions
9.5.1. Summary of evaluations

Under idealised conditions, updating alocations typically constitute a departure from the
cost-minimising method of reducing emissions. Because updating discourages some forms of
abatement, other more expensive measures must be undertaken in their stead—including a
greater reliance on lower-emitting production. In genera, thisresults in higher allowance
prices, and increases the cost of complying with a given emissions cap. Quartitative
estimates of these effects on abatement costs are very limited, and as far as we know non-
existent for most sectors. However, updating need not threaten the environmental benefit of
the scheme within the EU, unless the higher overal costs associated with it lead to less
ambitious emissions caps.

Updating could have environmental benefits outside the EU, by reducing emissions leakage.
Updating can reduce incentives to reduce output in response to the price on emissions,
resulting in reduced leakage and potentially improved competitiveness However, it also
would eliminate incentives for some output reductions (and switching from emissions-
intensive goods to less emissions-intensive substitutes) that would not result in leakage but
would constitute cost-effective abatement.

Another motivation for updating would be the distributional consequences of “idealised”
alocations using only pre-2005 data. Motivations may be to use more accurate or recent data
that enables better alignment of allocations with actual emissions or “need”. There aso are
indirect effects, as updating can result in lower output prices, which may benefit consumers at
the expense of producers (for agiven level of free allocation). These benefits would have to
be judged againg the potential added burden to both consumers and producers of higher
alowance prices and overall costs that may result from updating provisions.

Clarifying the trade-offs between different objectives would require information about the
empirical significance of the various consderations discussed above. There are substantial
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empirical uncertainties about these considerations—the potential advantages of
harmonisation, the significance of leakage, the extent of impact on allowance prices dueto
distortions from new entrant alocations and closure rules or other forms of updating, and the
distributional concernsto which such rules or their absence may giverise.

9.5.2.Implications for other allocation decisions

If updating is introduced, the negative impacts can vary significantly with the general
alocation approach. Among benchmarking options, capacity-based benchmarks are most
likely to leave incentives relatively unchanged, and output-based benchmarks are likely to
perform better than input-based benchmarksin this regard. However, as described in the
chapter on benchmarking, other considerations — including data availability and the desire to
match allocations to “need” — also influence the choice of benchmark. Another consideration
isthat output-based benchmarks may be more successful than either input-based or capacity-
based benchmarked at preventing production and emissions leakage.

The impact of updating also may differ significantly with the length of the allocation phase.
For example, if allocations were based on production ten years earlier, current production
would only confer an emissions benefit inten years time, and therefore distortions would be
smaller than if they affected alocationsinfive years time. Conversely, along lag may be
unable to achieve reductions in leakage and may limit any distributional benefits (e.g., using
up-to-date data) from updating.

Another consideration is that uneven implementation of updating may lead to “ spill-over”
effects and distortion of competition between Member States. For example, updating in one
Member State can impose additional costs on other Member States, as the allowance market
is EU-wide. Moreover, asthe cost will be spread across the EU, but potential benefits accrue
to the Member State(s) introducing updating, decentralised decisions may lead to more use of
updating than Member States would find optima if the decision were made collectively. To
avoid this problem, there may be a case for centralising decisions or harmonising rules about
updating.
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10. Other Allocation Issues

This chapter concerns two allocation issues that do not fit clearly within the prior chapters:
(1) contingencies regarding the implications of future international agreements; and (2)
length of the allocation period (phase length).

10.1. Contingency Regarding Future International Agreement

There are various ways of accommodating the possibility that an international agreement on
reduction of greenhouse gases would result in a more ambitious target for the EU of a 30
percent reduction in emissions, rather than a 20 percent reduction. These could include a
combination of the following approaches:

8 Applying an adjustment factor to reduce all allocations in cases where benchmarking or
grandfathering isused. This has the advantage of simplicity, but it may be difficult to
reduce allocations that have already been awarded.

8 Reducing the number of allowances to be sold at auction. This has the advantage of not
reducing the allocation of any particular recipient. It isimportant to recognise here that
the reduction in the number of available allowances would be expected to be
accompanied by a higher price for allowances.

8 Eliminating new entrant allocations. Guarding against reduced domestic investment and
migration (of both production and emissions) to countries with less stringent CO, policies
is one important argument in favour of maintaining a new entrant reserve. If thisthreat is
diminished, new entrant allocations could be reduced or eliminated. This could gpply
only to new entrants after the announcement of agreement, or retrospectively to future
allocationsto all capacity added after the start of the trading scheme.

10.2. Phase Length

Another over-arching issue that has implications for most aspects of any approach to
alocation is the length of the periods for which allocation parameters are determined in
advance. There are anumber of relevant periods, including the period for which the overall
cap is determined, and the period for which individua allocations (and the share of free vs.
auctioned allowances) are determined.

10.2.1. Phase length for overall cap

The current EU ETS cap is set for periods of five years, with the cap reviewed and set for the
next period approximately 18 months prior to the start of the next period. This hasthe
advantage that the cap can berevised in light of emerging information. In particular,
concerns about emissions |leakage may mean that stringent caps are feasible only if other
countries also institute climate policies. The desired level of the future cap also may depend
on the realised cost of abatement. Flexibility to revisit the level of the cap aso was valuable
at the start of the scheme, when reliable data on emissions by covered installations were not
available.

The main disadvantage of sequential decisionsis that they create uncertainty about future
alowance prices, which depend on the overall cap level. This can form an obstacle to
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investment in abatement options with long-term payback periods, which in turn leads to
higher allowance prices (e.g., because other, more expensive abatement options have to be
undertaken, or because investors demand an additional risk premium to account for
alowance price uncertainty).

On the other hand, sequential decisions (or at least the possibility of review) make it more
likely that capsthat are set will be perceived as credible—afeature thet is essential if
participants and investors are to invest in long-term reductions. The feasible length of the cap
therefore may be limited by a perception that decisions would be revised if costs were to
prove larger than expected. The credibility of long-term commitments would be stronger if
the commitments are difficult to reverse, so credibility depends on institutional set-up. For
example, centralised decisions may be perceived as more credible to the extent they are more
difficult to modify.

The phase length for the overall cap requires harmonisation to achieve certainty about the
total number of allowances available. It currently isfully harmonised. While alocations and
the overdl cap currently are determined simultaneously, they could in principle be set for
different time periods, as discussed below.

10.2.2. Phase length for individual allocations

Decisions about allocations currently are made sequentially at the same time as decisions
about the overal cap. This givesthe flexibility of adjusting how the burden of the trading
schemeis distributed. This may be advantageous if the consequences of alocation
methodologies used in previous phases were unexpected and adjustments for future phases
are considered desirable. Severa Member States and industries have expressed a desire to
change future allocations for these reasons, though in practice most Member States used very
smilar methods of alocation in Phases | and I1.

Repesated alocations also can have a detrimental impact on the cost-effectiveness of the
trading scheme. Thisis not generally because future alocations are uncertain per se.
Allocations, unless updated, need not affect abatement decisions. However, in practice
repeated alocation makes updating features much more likely, asit introduces the possibility
that current and future actions influence the future level of alocation received. For example,
the use of growth projections for sectors typically would include recent information about
economic activity, and thus recipients’ actions could potentially influence future allocations.
These considerations do not arise if allocations have been fixed previoudy.

Although the level of the cap and individua alocations currently are determined
smultaneously allocations could be determined separately from the cap, and for adifferent
time period. For example, alocations could be calculated based on the current cap, and an
adjustment factor could be applied to ensure that total allocations also complied with future
caps (possibly differentiated by sectors or otherwise). Conceptually, allocations thus would
be set as shares of the overall cap, and thus vary with the separate decision on the cap.
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