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Introduction

The EU ETS is the centrepiece in Europe’s climate policy architecture and the
largest cap-and-trade system in the world. After having failed to introduce a
union-wide carbon tax during the 1990s, the European Commission presented
a green paper in 2000 that proposed the use of emissions trading. Launched in
January 20085, the EU ETS established a uniform carbon price for specific
heavy-industry activities in all EU member states. It covers CO, emissions from
over 10,000 installations, including power and heat generators, oil refineries
and factories for ferrous metals, cement, lime, glass and ceramic materials, and
pulp and paper. Together, the covered sources account for roughly 40 per cent
of total EU GHG emissions.

This chapter reviews the characteristics and experience of domestic
emissions trading as an instrument of climate policy. The rationale of emissions
trading and its general principles are briefly summarized first. Then we
highlight the basic design elements of cap-and trade, and then review the main
lessons from the EU ETS. Finally, we summarize the conclusions.

Rationale of emissions trading

At the very heart of emissions trading lies the notion that if ‘factors of produc-
tion are thought of as rights, it becomes easier to understand that the right to do
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Figure 8.1 Efficiency-enhancing effect of emissions trading

something which has a harmful effect ... is also a factor of production’ (Coase,
1960). The cost of exercising such a pollution right should be equivalent to the
loss that is suffered elsewhere in consequence of this action. Making these rights
explicit and transferable enables the market to value and trade them. As a result,
emission rights can flow to their highest value use and reductions can occur
wherever they are cheapest. Figure 8.1 below illustrates this effect. Imagine
polluter A with a MAC curve A, and polluter B with a relatively steeper MAC
curve B. Given a certain emission limit (left dotted line) and without emissions
trading, both polluters would have to reduce emissions until they comply with
their individual abatement obligation. Polluter A would face relatively low cost,
polluter B relatively high cost for a given quantity. With emissions trading, A
will want to increase and B decrease abatement until marginal abatement costs
converge at price P. The efficiency gain of A is illustrated by area a, which
comprises the benefit from increasing abatement and selling freed up allowances
to B. The efficiency gain of B is illustrated by area b, which represents the
amount of saved abatement cost net of the money paid to A.

After the groundbreaking work of Coase in the 1960s, scholars quickly
began to point out the instrument’s usefulness for air pollution control.
Tradable emission permits have been successfully used in the US since 1995 to
tackle the problem of acid rain by reducing sulphur dioxide and nitrous oxide
emissions.

Two broader categories of domestic ETS can be differentiated: systems that
limit emissions at relative or at absolute levels (Reinaud and Philibert, 2007).1
Relative targets can either apply to country or sector/firm level. It is also possi-
ble to combine relative targets for some sectors with an absolute target at
country level. Relative targets can be based on emission intensity per unit of
output or other indexes and have been proposed as a means to address cost
concerns as they better encapsulate the notion of decoupling economic growth
from emissions (Marschinski and Lecocq, 2006). Ellerman and Sue Wing
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(2003) contend that intensity targets can reduce the uncertainties associated
with abatement costs under uncertain economic conditions. Pizer (2005) finds
that intensity targets may be more appropriate if the short-term objective is to
slow, rather than halt, emissions growth.

Systems based on absolute targets cap emissions from covered entities and
allocate emission allowances to participants that can then trade them among
each other. Under cap-and-trade, compliance is established by comparing total
actual emissions with the amount of allowances a particular participant holds.
Dudek and Golub (2003) argue that absolute caps have more certain environ-
mental results and lower transaction costs for emissions trading, thereby
creating stronger incentives for technological change. IPCC (2007a) concludes
that absolute targets are more effective than intensity targets if the aim is to
meet certain emission reductions, but they may be less effective at addressing
costs when the economic outlook is uncertain. The majority of currently exist-
ing, announced and proposed schemes apply cap-and-trade and the remainder
of this chapter therefore focuses on this type of emissions trading.

Elementary design features of cap-and-trade

In theory, there exists a wide range of different cap-and-trade system designs.
Table 8.1 in the appendix to this chapter summarizes the major characteristics of
the EU ETS, the Regional Greenhosue Gas Initiative (RGGI), and proposals for
systems in California, Australia and New Zealand. While they differ widely in
their specific rules, they all build on a limited number of design elements that
enable policy-makers to strike a balance between a programme’s environmental
effectiveness, cost effectiveness, distributional impact and institutional feasibility.

Cap and coverage

The coverage identifies the scope of an ETS in terms of emission sources and
GHGs. Emissions sources are usually covered at sector level, where minimum
thresholds are defined to exclude very small sources. This can avoid that trans-
action costs of including additional sources exceed the environmental benefits.?
The cap defines the maximum level of GHGs these sources may emit during a
certain period of time. Several studies have found that full coverage of
emissions sources within an ETS is superior to partial coverage because it
ensures that marginal costs are equalized across the entire economy. Bohringer
and Loschel (2005) find that in the EU significant cost savings would result
from economy-wide coverage compared to exclusion of certain sectors. Given
the substantial abatement options in different economic sectors such as build-
ings and transportation (Enkvist et al, 2007), it is important to make these
options accessible for the market by covering all relevant sectors by the cap.
This can be done upstream in order to minimize transaction cost. The EU ETS,
however, excludes buildings and transport from coverage, leaving their abate-
ment potential inaccessible for the trading sector.
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Complementary measures such as insulation and fuel efficiency standards
should be employed in order to exploit the abatement potential of non-covered
sectors. In fact, the presence of negative abatement costs indicates that market
failures exist that impede the exploitation of options that would be beneficial
even in absence of climate policy. However, it needs to be taken into account
that as long as such activities are not subject to a binding constraint on overall
emissions, for example through a cap, rebound effects will occur. As higher
efficiency reduces the costs of an activity (for example transport or heating),
this will lead to an expansion of the activity level. Thus, emission reductions
may not be as large as suggested by initial assessments of reduction potentials
from efficiency measures that do not take into account rebound effects.
Moreover, even if a certain sector previously excluded becomes covered,
complementary policies continue to be necessary in order to address the pre-
existing market failures indicated by negative abatement costs. Both an
absolute cap on emissions and complementary instruments are required to
reduce emissions in a cost-efficient manner.

Broad coverage can also widen the potential for carbon market liquidity
and efficiency (Baron and Bygrave, 2002). Introducing more sources and
sectors to a market can also reduce the impact of economic shocks in any one
sector on the trading system as a whole. However, this comes at the expense of
partly transferring shocks into other sectors via the permit market. In addition,
the larger and more liquid a market, the harder it is for large players to affect
the overall price level. However, sectors for which emissions cannot be quanti-
fied and monitored with certainty (for example N,O and CH, emissions from
agriculture) should be managed with alternative measures and remain excluded
from the cap until sound methodologies of measurement and monitoring have
been developed. Otherwise, the inclusion of unverifiable emissions could
undermine the cap’s environmental integrity (Herold, 2008).

Another key aspect in designing ETS is identifying the appropriate
incidence of regulation. The point of obligation defines the liable party for
surrendering emissions permits. In an upstream design, the point of obligation
can for example lie at the level of importers and producers of fossil energy.3
Small energy-related sources, for example in the transport sector, can be effec-
tively covered by moving the point of obligation upstream. Importers and
producers of fossil resources would then pass on the price signal to resource
users, who will adapt their economic activities according to this change of
input prices. In a downstream design the point of obligation can be the
emitting installation or the final consumer of fossil energy. A hybrid system
combines both approaches, where some sectors are included upstream and
others downstream (Hargrave, 1998).

While CO, related to the combustion of fossil fuels accounts for the bulk
of man-made emissions, several other sources and compounds also contribute
significantly to global warming. Currently, CO, release due to deforestation,
mostly in tropical countries, accounts for almost 20 per cent of the emissions
(IPCC, 2007b). In terms of CO, equivalents, emissions of methane and nitrous
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oxide from agriculture make up 14 per cent of the global total. Agricultural
emissions have risen continuously and are particularly difficult to reduce.
Other significant sources are nitrous oxide and fluorinated gases from indus-
trial processes. Many of these emissions can be reduced at low costs. A major
concern often voiced is that including low-cost abatement opportunities and
offset credits (see below) will, in the short term, crowd out other mitigation
activities and thus delay the structural energy sector transformation that is
necessary for the long-term achievability of ambitious climate stabilization
targets. This problem is mitigated by setting appropriately tight short- and
medium-term reduction targets in order to ensure sufficient incentives for low-
carbon energy investments and inter-temporal cost optimality, while taking
advantage of low-cost emission reduction opportunities.

Generally, governments need to be as clear as possible about the future
development of cap and coverage, as they are the major determinants for
emission prices. For making long-term investments with confidence, market
participants require predictability. Clear signals of support for stringent future
caps from governments will enhance predictability. This requires in particular
the definition of a long-term reduction trajectory. After all, GHGs are stock-
pollutants. Their climate effect depends primarily on the long-term emission
budget rather than reduction targets for certain points in time.

Importing offset credits

ETS coverage can also be extended by allowing for the import of offset credits.
Emission reductions in sectors or countries not covered by the ETS can be certi-
fied and redeemed to offset emissions under the cap. The CDM, for example, is
the largest offset credit programme in the world with a market value of $13
billion in 2007 (World Bank, 2008). Allowing the import of offsets will lower
compliance costs if the marginal costs of creating credits are lower than the
allowance price in the cap-and-trade system. This might be sensible for sectors
in which emission levels and reductions are difficult to measure for all sources,
such as forestry, agriculture and waste. Partially covering these sectors in the
ETS might lead to intra-sectoral distortions, whereas allowing them to generate
project-based credits can provide incentives for mitigation without generating
distortions (Garnaut, 2008). The planned Australian ETS, for instance, allows
for domestic forestry offsets in order to provide incentives for this sector before
it becomes eventually covered under the scheme. The EU is also planning a new
domestic offset mechanism from 2013 onwards (EC, 2008), and the RGGI
system also includes a domestic offset credit system (RGGI, 2007).

There are, however, risks connected to the import of credits. First, the
excessive reliance on offsets to meet abatement obligations may jeopardize a
programme’s environmental effectiveness. This concern arises when the
additionality of offset credits cannot be fully guaranteed.* Offsets are rewards
for reductions in emissions measured against an assumed baseline: ‘what
emissions would have occurred in the absence of the credit mechanism?’.
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Determining a counterfactual baseline can be arbitrary to some extent, result-
ing in the risk that schemes do not promote genuine abatement. Second, the
import of relatively cheap abatement options via offset credits drives down
allowances prices under the cap, which in turn reduces the financial incentive
for investing in domestic emission reductions. This can be a problem if a
certain level of domestic abatement and certain incentives for investments are
an ETS policy objective. From an environmental point of view, however, it does
not matter where GHG emissions are reduced internationally as they equally
contribute to global warming. To address these previous concerns, an ETS can
limit the amount of credits that can be used. The EU, for example, limited the
import of Certified Emission Reductions generated under the CDM into the EU
ETS to 13.4 per cent. Limiting the import of credits does, however, not address
the problem of additionality (except when limiting the import quota to zero),
and can only contain the scale of the problem. Additionality concerns are best
addressed by applying rigorous additionality procedures, and/or reforming the
credit scheme accordingly. Discounting offset credits is another option to
address uncertainty over project additionality.

Allowance allocation

After the cap has been set, the ETS operator issues allowances for units of
emissions (for example metric tonnes CO,’) where the total number of permits
equals the cap. This step is a contended issue in virtually every cap-and-trade
programme as it critically determines the policy’s distributional impact.
Allowances can either be sold, usually through auction, or allocated for free.
The key question is, who receives the scarcity rent created by capping
emissions?

In principle, there are two options for free allocation: grandfathering and
benchmarking. Grandfathering allowances means that permits are distributed
in proportion to past emissions, measured for one or several years.
Grandfathering can either be a one-off allocation to existing sources or be
regularly updated with new emissions data. Benchmarking constitutes a
method where allowances are distributed on the basis of an average or
expected performance benchmark. For instance, it can provide fixed allocation
quantities based on expected output. Under free allocation, emitters receive the
full value of allowances for free and pass on the opportunity costs of
allowances to consumers wherever possible. The scarcity rent of allowances is
thereby appropriated by the private sector, generating windfall profits for
emitters and higher output prices for consumers.

There are a number of reasons why free allocation may distort incentives
for reducing emissions (Hepburn et al, 2006). First, the expectation that the
baseline year upon which allocations are based will be updated may encourage
sources to invest in dirty technology or refrain from investing in clean technol-
ogy in order to increase or maintain emissions levels and thus receive more free
allowances in future. One needs to be cautious to avoid this kind of perverse
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incentive, for example by choosing a baseline year in the past or by combining
baselines with benchmarks. Second, free allocation may present a barrier to
market entry. If existing polluters receive allowances for free but new entrants
are obliged to buy them, free allocation directly disincentivizes market entry,
reducing competition. At the same time, it may present a barrier to market exit.
The requirement that an installation must be kept open in order to receive free
allowances may prevent the closure of inefficient plants, freezing emissions at
higher levels than otherwise necessary. Third, grandfathering leads to increased
lobbying activities because emission allowances, which have a monetary value,
are given out for free. Lobbying of powerful producer groups may put govern-
ments under considerable pressure — a time-consuming and costly procedure.

Auctioning offers several advantages over free allocation. First, it puts
upfront costs on polluters. This will tend to enhance management’s awareness
of carbon cost, leading to more efficient decisions. Second, auctioning enables
governments to use revenues to address equity issues through reductions in
taxes or other distributions to low-income households. Governments can also
use auctioning revenues to invest in the development and deployment of cleaner
technologies, or provide finance for other countries’ efforts for climate change
mitigation and adaptation. This is analogous to the ‘double dividend’ feature of
carbon taxes. Goulder et al (1999) demonstrate that recycling revenues from
auctioned allowances can have economy-wide efficiency benefits if they are used
to reduce distortionary taxes. Dinan and Rogers (2002) show that free alloca-
tion of tradable permits may be regressive because it leads to income transfers
towards higher-income groups (i.e. shareholders) at the expense of poorer
households (i.e. consumers with high income shares of energy expenditure).
Third, Tietenberg (2006) contends that auctioning provides stronger incentives
for technological innovation. Under grandfathering some sources are buyers
and others sellers. Sellers have an incentive to behave strategically and keep
prices high by avoiding technological innovation. In auction markets, all
emitters are buyers. Hence, all sources benefit from low-carbon technologies via
decreased marginal abatement cost and permit prices.

Allocation methods for sources entering or leaving the scheme represent a
contentious issue. New entrants and closure provisions define whether new
entrants have to either buy/receive additional allowances from a new entrant’s
reserve or be obliged to buy permits on the market (Ahman et al, 2006;
Ellerman, 2006). Free allocation would be more favourable to encourage new
investments, as the obligation to buy allowances represents an additional
barrier to market entry and might impede the renewal of facilities. However, if
free allocation to new entrants is based on actual emission intensity, it provides
a disincentive to install more efficient technology, contrary to the overall aim of
carbon pricing. Grubb and Neuhoff (2006) therefore suggest basing free
allocation for new entrants on the basis of technology-specific benchmarks.

Overall, auctioning can avoid many of the problems associated with free
allocation and offers distinct advantages. But good design is necessary to avoid
new inefficiencies. Small frequent auctions may be more effective in limiting
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the market power of large bidders (Hepburn et al, 2006). They may also
encourage learning processes, help players to adjust bids and promote price
stability. In contrast, one large auction at the beginning of each trading period
may minimize administrative costs. However, it may also enable large polluters
to buy the bulk of permits and then use them to extract oligopoly rents on the
secondary market. The optimal design for auctions in cap-and-trade systems is
subject of ongoing research (Neuhoff and Matthes, 2008).

Banking and borrowing

Economic theory states that the efficiency gains from emissions trading stem
from equalizing marginal abatement costs among spatially distributed sources
with different abatement cost curves. In addition, however, there is also a
temporal dimension to equalizing marginal abatement costs. Due to economic
cycles/shocks, resource price hikes, mild winters and so on, allowance prices
can be low in one particular period of time and high in another. However, it
would be efficient to reduce emissions when this is cheapest. Theoretically, if
the cumulative emission budget remains constant and it does not matter in
which period emissions are reduced, this will enhance the efficiency of meeting
a predefined emissions target. In cap-and-trade systems, temporal flexibility is
introduced by banking and borrowing provisions.

Banking means that instead of using an emissions permit at an early date, it
is saved for later use because it is anticipated that its value in later periods will
be higher than now. As a result, abatement options that are cheaper now than
the net present value of a future allowance will be utilized, thus increasing the
amount of early abatement relative to the case without banking. Allowance
banking can help to equilibrate present-value prices across trading periods.
Ellerman and Pontero (2005) analyse the use of banking in the US Acid Rain
Program. They find that sources banked 30 per cent of permits in phase one
(1995-1999), probably due to the expectation of tighter caps in later phases.
As a result, emission reductions in phase one were twice as high as needed to
meet the cap. Fell et al (2008) demonstrate that banking reduces price volatility
and eliminates about 20 per cent of the cost difference between price and non-
bankable quantity instruments. The degree of these reductions, however,
depends on the persistence of price shocks. Due to these advantages, banking is
a feature found in most ETS designs.

The advantages of borrowing, in contrast, are less unanimous. Borrowing
means the ability to buy allowances from a future trading period during an
earlier trading period. While in theory, borrowing can significantly enhance
economic efficiency of achieving a cumulative cap, concern over the instru-
ments’ impact on policy consistency exists. As excessive borrowing undermines
early abatement, it is likely to put upwards pressure on future compliance
costs, unless substantial technological change occurs in the meantime.
Regulators, faced with considerable political pressure from polluters who
refrained from investing in low-carbon technologies early on, might be pressed
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to cancel out borrowed quotas by increasing future allocations.® Sticking to
announced allocation budgets might thus become politically untenable.
Assuming that borrowed quotas will not be repaid, the dominant strategy from
the point of view of an emitter is to refrain from early abatement, create pollu-
tion lock-in and bet on loosened caps in the future. Excessive borrowing from
future compliance periods could therefore undermine long-term policy
integrity while also depressing short-term allowance prices and hence financial
incentives to invest in low-carbon technologies for all other players.
Nonetheless, some proposed emission trading programmes include borrowing
as a means of cost containment.” The conditions under which borrowing can
be in line with a stringent trading system and its environmental effectiveness
remain subject to further research.’

Price ceiling and floor

As noted earlier, under uncertainty and in the near term, carbon taxes tend to
be more economically efficient than emissions trading (Newell and Pizer,
2003). Yet, the introduction of carbon taxes has proven to be politically diffi-
cult, resulting in a greater emphasis on emissions trading. In order to combine
the economic efficiency benefits of carbon taxes with the political feasibility
advantages of emissions trading, some scholars have investigated how quantity
controls can be reconciled to efficient price policies via the application of price
bounds (Roberts and Spence, 1976; Newell et al, 2005).

A price ceiling, also called “price cap’ or ‘safety valve’, can help to limit cost
uncertainty by defining a fixed price at which additional allowances are made
available in excess of the cap (Pizer, 2002; McKibbon and Wilcoxen, 2002;
Jacoby and Ellerman, 2004). A price floor, in contrast, defines a minimum
charge on emissions. Price floors stabilize expectations for developers of low-
carbon technologies as they are assured that abatement technologies below the
price floor will be marketable. Most ETS designs do not include a price floor.
One exception is the RGGI, which plans to define a minimum ‘reserve price’ for
allowance auctions. Although this establishes a minimum price for allowances
during auctions, it does not guarantee a minimum price during trading periods.

The underlying reasoning of price ceilings is that the atmospheric stock of
emissions over the long term needs not necessarily be affected by a short-term
deviation from the reduction path. There may therefore be less concern about
short-term increases in CO, as long as the overall trajectory of CO, emissions
is downward over an extended period (Newell and Pizer, 2004). Price ceilings
can cap expected cost and hereby reduce economic uncertainty. However, the
uncertainty would only be shifted from the cost side to the benefit side of
reducing emissions. Philibert (2008) estimates that implementing price ceilings
and floors in the global climate architecture can reduce mitigation cost by two-
thirds (from $10,671 billion to $3456 billion for the 10.5Gt CO, scenario)
without greatly increasing global warming (from 2.44°C median increase to
2.49°C by 2050).
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Price ceilings, however, can put a cap’s long-term environmental effective-
ness at risk, especially where they are combined with banking. Suppose market
participants expect the emissions cap to be tightened in the near future (for
example due to new information on the severity of climate change). As a conse-
quence, they also expect a higher price ceiling under the new cap. Market
participants would want to buy as many allowances as possible at the current
lower trigger price in order to bank them for later use. An unrestricted safety
valve mechanism could thus put much stress on the stringency of long-term
emission reduction targets (Stern, 2007). In addition, price ceilings generate
additional administrative complexity, especially in regard to linking different
trading systems. The lowest price ceiling among linked trading systems would
set the international price ceiling (Flachsland et al, 2008). In order to safeguard
the stringency of long-term caps, Murray et al (2008) propose to limit the
quantity of additional allowances available in the safety valve. This ‘allowance
reserve’ would stipulate both a ceiling price at which cost relief is provided and
a maximum number of allowances available to provide this relief.

Monitoring and compliance

The provision of robust information is a necessary condition for ETS price
stability (Stranland et al, 2002). Stringent monitoring, reporting and verification
(MRYV) procedures are required to reveal the basis of market supply and
demand in a reliable manner, excluding later data adjustment. The price crash in
the first trading period of the EU ETS (see below) resulted from the fact that
prior to the implementation of the system no reliable emissions data were avail-
able. MRV rules ensure that a tonne of carbon emitted by one source is equal to
a tonne of carbon reduced by another source. Hence, they are essential for
securing the environmental credibility and the financial fungibility of emission
permits. The installation of stringent MRV standards may pose a challenge, in
particular for countries with weak legal traditions and institutions.’ Tietenberg
(2006) states that emissions trading systems introduce an incentive for cheating
regarding the provision of emissions data. Under grandfathering, sources have
an incentive to register more historic emissions than actually occurred.
Depending on method of allocation, non-registered emissions do not need to be
paid for (auctioning) or can be sold (free allocation). For ensuring compliance,
excess emission penalties should be set at levels substantially higher than the
prevailing allowance price (Swift, 2001). An additional incentive for compliance
is provided by public access to data because third parties such as traders or non-
governmental organizations (NGOs) can screen the available information for
inconsistencies (Kruger et al, 2000).

Avoiding carbon leakage

In an ideal world, global emissions trading would establish a uniform carbon
price for all countries and all sectors. But in reality, carbon pricing is only
applied partially and unevenly, so that firms facing a cost on carbon might
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compete with firms who do not. Asymmetric carbon pricing gives rise to
concerns over carbon leakage that occurs when domestic production is
reduced as a result of carbon costs but (at least some of) the reduced domestic
production gives rise to additional production and emissions elsewhere. Trade-
exposed energy intensive industries might emigrate to non-carbon jurisdictions
and/or carbon-constrained sectors might lose shares in the international
market. Both outcomes reduce the environmental effectiveness of cap-and-
trade. Concerns exist that both effects will also negatively impact
competitiveness and employment of carbon-constrained sectors without neces-
sarily benefiting the global environment.!?

For assessing the risk of carbon leakage, one needs to distinguish between
direct and indirect price effects generated by emissions trading (Grubb and
Neuhoff, 2006). Direct costs are caused by emissions originating from the
production process itself (which include energy and process emissions).
Indirect costs are caused by, for example, higher electricity prices: electricity
generators pass on opportunity costs of allowances to firms, which in turn will
result in higher prices for consumption goods. The same indirect cost effect
may apply to other intermediate inputs to production that may become more
expensive due to pass-through of CO,-related costs. The German government
(UBA, 2008) assessed both effects for sectors that may potentially be exposed
to distortions in competitiveness. The analysis is based on the concept of value
at stake, which is defined as the sum of potential direct and indirect costs in
relation to the gross value added (GVA) of a given industrial sector. The sectors
with relevant value at stake contribute little more than 2 per cent to overall
GDP. In other words, most economic sectors are not at risk of carbon leakage.

Grubb and Neuhoff (2006) argue that for most industries, the net value at
stake due to adverse competitiveness impacts are lower than 1.5 per cent of
sector value added, and that for EU industries that are affected the most
(cement, and iron and steel) import penetration from outside the EU is rather
low. This is in line with the findings of the World Bank (2007), which
concludes that industrial competitiveness is not seriously impaired by domestic
emissions reductions and that the remaining adverse effects can be offset by
well-designed policy packages. Further, Reinaud (2008) finds limited risk of
carbon leakage. Production factors other than carbon costs also influence
investment and production decisions: cost and qualification of employees,
exchange rates, infrastructure, existence of technology clusters and so on. With
regard to most industrial sectors, carbon cost influences investment decisions
only marginally.

For the limited number of sectors that are prone to carbon leakage, one
countermeasure is free allocation of emission allowances. However, for those
sectors for which the potential value at stake depends mostly on the increase of
electricity prices (indirect CO, costs), a change in the allocation method would
not prevent a potential production cost increase (UBA, 2008). For those sectors
with high direct CO, costs, it should be noted that the maximum value at stake
is based on the assumption of full auctioning of emissions allowances. Direct
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costs could be lower if part or all of the allowances were allocated for free,
depending on whether, and to what extent, the concept of opportunity costs is
applied. Without a functioning international carbon market, partial or totally
free allocation for a limited number of industries prone to carbon leakage may
be necessary to maintain a level playing field among international competitors.

Another measure that features in the discussion surrounding carbon
leakage is trade sanctions, i.e. imposing a tariff or border tax on each imported
good that is directly proportional to the carbon emitted during its production
process. However, border tax adjustments hardly seem feasible in practice, as
they would require a complete life-cycle assessment for each single product that
is imported. Otherwise, it seems highly likely that imposing uniform carbon
tariffs on all goods from all countries that oppose climate protection could be
seen as ‘arbitrary’ and ‘discriminatory’ under WTO rules. To circumvent this
last problem, Ismer and Neuhoff (2007) propose that border tax adjustment
should focus on primary materials incorporated in imported products and,
employing detailed data on production processes, assume that these products
have been produced using the best available technology (BAT). However, it is
not entirely clear how this proposal could be implemented in practice, what the
implications for WTO law are, and how effective in reducing carbon leakage it
could turn out to be.

Key lessons from the EU ETS"

The EU ETS runs in phases. Phase I (2005-2007) was planned as a test phase
during which experience with the programme could be developed and banking
of allowances was effectively not allowed. Phase IT (2008-2012) coincides with
the five-year Kyoto commitment period. In line with the EU-wide Kyoto target,
each member state has its own national emissions target as defined by the EU
burden-sharing agreement. Each member state is required to develop a
National Allocation Plan (NAP) that addresses the national target in two steps.
First, it splits the national reduction burden between ETS and non-ETS sectors,
hereby setting the trading sector’s cap. Second, it specifies how the allowances
will be allocated to the sources in the trading sector.

Setting the cap

The EU-wide caps of Phases T and II where determined in a decentralized
negotiation process between the EU Commission and member state govern-
ments. The aggregation of national caps as specified in NAPs resulted in the
EU-wide cap. The Commission had the powers to review NAPs and reduced 15
NAPs in Phase I by together 290 million tonnes (Mt) annually. Although this
cut aimed at enforcing scarcity in the system, Phase I caps were still too lax.
NAPs were based on projected BAU emissions, many of which were overesti-
mated due to the influence of firm lobbying and information asymmetries
between companies and regulators. Covered sources in Phase I received
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emission permits for 2080Mt CO,, while actually emitting 2020Mt CO,
annually on average (EEA, 2007). Hence, the number of allocated emission
allowances exceeded verified emissions by roughly 60Mt CO,. This figure only
reflects allowances allocated for free to existing installations. Not included are
allowances that were auctioned or part of member states’ new entrants’
reserves. The quantity of excess allowances during Phase I was therefore even
higher. When data on verified emissions for 2005 was released in April 2006, it
became clear that allocated allowances exceeded emissions by at least 3 per
cent. As a result, the price of Phase I EU Allowances (EUAs) crashed immedi-
ately and eventually fell below €1 per tonne of CO, in 2007.12

The extent of cap mismatch in regard to emissions varied from country to
country. From 2005 to 2006, only five countries faced a net shortage of
allowances: UK (-83Mt CO,), Italy (-33Mt), Spain (-25Mt), Ireland (-6Mit),
and Austria (-1Mt) (Convery et al, 2008). The net position is here defined as
the difference between allocation and emissions balance. In contrast, in 11
countries, 8 of which were new member states, allocations exceeded emissions
by more than 10 per cent. The differences in allowance allocation had distribu-
tional impacts, transferring money from countries with tight caps to countries
with lax caps. Given the overall surplus in Eastern Europe, Convery et al
(2008) estimate that facilities in Western countries acquired allowances for
41Mt CO,, worth €700 million.

As a result of the over-allocation in Phase I, the European Commission
tightened the carbon constraint for Phase II. NAPs were downsized by the
Commission, in some cases to a considerable extent. In relative terms, the
Baltic States had to reduce their proposed caps by the highest percentages:
Estonia —48 per cent, Latvia —56 per cent and Lithuania -47 per cent. In
absolute terms, the caps for Poland (-76Mt CO,), Germany (-29Mt) and
Czech Republic (-15Mt) were cut most. Overall, the Commission fixed the
EU-wide cap at 2.08 billion tonnes of CO, annually for the period of
2008-2012. That is 9.5 per cent lower than the cap in Phase L.

Setting the post-2012 regime of the EU ETS, the EU adopted a revised EU
ETS Directive in December 2008 that attempts to incorporate many of the
lessons learnt during Phases I and II (EC, 2008).!3 The directive for Phase III
(2013-2020) includes several changes. Total EU trading sector emissions in
2020 will be reduced by 21 per cent below 2005 levels, resulting in a cap of
1720 million tonnes CO,.! To arrive at this quantity, the centrally set EU-wide
cap, which replaces the 27 NAPs, decreases annually by 1.74 per cent from
2013 onwards (taking 2010 as basis year). This linear reduction factor is set to
apply beyond the end of the third trading period and may be reviewed by 2025
at the latest.

The scheme’s coverage will be extended to new sectors and new gases. It
will cover CO, from emissions from aviation, petrochemicals, ammonia and
aluminium, as well as N,O emissions from the production of nitric, adipic and
glyoxylic acids, and perfluorocarbons from the aluminium sector. Road trans-
port and shipping remain excluded, although the latter is likely to be included
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at a later stage. Agriculture and forestry are also left out. To lower administra-
tive costs, smaller installations, emitting under 10,000t CO, per year, will be
allowed to opt out from the ETS, provided that alternative reduction measures
are put in place. Industrial GHGs prevented from entering the atmosphere
through the use of so-called CCS technology are to be treated as not emitted
under the new scheme.

Allowance allocation

The current primary allocation method in the EU ETS is to grandfather
allowances to sources for free. Most member states made no or only little use
of the possibility of auctioning up to 5 per cent of allowances in Phase I and 10
per cent in Phase II. Only four countries used auctioning in Phase I, accounting
for 0.13 per cent of total allowances. More allowances are being auctioned in
Phase II, though the expected quantity is still well below the 10 per cent limit.
Grandfathering was mainly based on historical emissions although bench-
marking had been strongly advocated. Convery et al (2008) assume that
governments decided against benchmarks because they would have resulted in
allocations too far below recent emissions to gain stakeholder acceptance.!®
The use of benchmarks has spread in Phase II, mainly in the power sector, but
they are typically fuel specific, that is, different for power plants generating
electricity from natural gas and coal.

The power sector has been allocated almost all of the aggregate ETS
sectors’ emission reduction burden in Phase I, resulting in a net short position
in emission allowances (Convery et al, 2008). A sector’s net position is here
defined as the difference between gross long (allowances received) and gross
short (actual emissions) position. The industrial sector, in particular iron and
steel, was long in allowances. The privileged treatment of industry can be
explained by the general assumption of the sector’s relatively lower abatement
potential and exposure to non-EU competition.

All member states created reserves that grandfathered allowances to new
entrants. Most required closed installations to forfeit post-closure allowances.
This measure was adopted for political reasons. The EU as an investment
location should not be disadvantaged and the incentive to close facilities and
move production elsewhere should be eliminated (Convery et al, 2008). The
main effect, however, was to preserve pre-policy incentives to invest in existing
(i.e. relatively polluting) facilities. Even though the perverse incentives of this
provision were widely recognized, it was apparently not possible to resist polit-
ical demands.

The decision to grandfather permits generated substantial windfall profits
(i.e. additional revenues) for incumbent firms, especially in the power sector.
Auctioning allowances would recover the scarcity rent from private companies
for public use without impacting electricity prices relative to the free allocation
case. On these grounds, auctioning will be the principal allocation method in
Phase III. The power sector will face full auctioning of permits from 2013
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onwards (this may be delayed until 2020 in some Eastern European countries),
while auctioning in all other sectors is to be phased in incrementally, starting
with 20 per cent in 2013 and reaching 100 per cent auctioning by 2025 at the
latest. Industries that are at risk of carbon leakage may be exempted from this
rule. For these industries, free allocation will be based on sector-specific bench-
marks. Benchmarks will be based on the top 10 per cent most efficient facilities
in the relevant sector. The European Commission determined in December
2009 which sectors are exposed to the risk of carbon leakage.

The total quantity of allowances that member states will auction will be
determined at the EU level, but auctions will be organized at country level. The
Directive foresees that 88 per cent of the total quantity of allowances to be
auctioned will be distributed according to the relative share of 2005 emissions
in the EU ETS. For reasons of ‘fairness and solidarity’, 12 per cent of the total
quantity of allowances to be auctioned will be redistributed to poorer member
states.

Did abatement occur?

In light of the excess supply of allowances in Phase 1, it appears questionable
whether the EU ETS was able to encourage CO, abatement. For the year 2007,
when the EUA price dropped to a negligible level, the answer to this question is
probably negative. Prior to this period, however, the EUA price consistently
stayed above €6/t CO, and abatement should have occurred. Ellerman and
Buchner (2008) estimate that for 2005 and 2006, the EU ETS reduced EU-23
emissions by between 50 and 100Mt CO,/year. This is 2.5 per cent to 5 per cent
less than the emissions expected in a scenario without EU ETS. The authors
argue that the finding is valid in spite of the over-allocation that effectively
existed in some countries and sectors. It is not the initial allocation that causes a
source to reduce emissions but the price it must pay for its emissions, even if in
opportunity-cost terms. The authors, however, emphasize that this estimate
should be treated with care because there exist many potential pitfalls in
constructing counterfactual scenarios. A strong argument can be made that the
baseline data used for establishing their scenario without EU ETS is biased.
Other studies show lower estimates for induced abatement. Delarue et al (2008)
constructed a computer model in order to explore the potential of short-term
CO, abatement in the European power sector. They think that fuel switching
reduced EU-23 emissions by 35-64Mt CO, in 2005 and 19-25Mt CO, in 2006,
with more weight being given to the lower bounds. The European Environment
Agency (EEA, 2007) expects that reductions induced by the EU ETS by 2010
will be at least 150Mt CO, annually in the EU-15 and contribute 3.4 percentage
points to their Kyoto-target of —8 per cent relative to 1990 levels. For the new
member states, estimates differ greatly depending on the method used to calcu-
late the baseline. The mid-case scenario predicts EU-12 emission reductions of
approximately 25Mt CO,/year by 2010. Overall, the EU ETS is expected to
reduce 2010 EU-27 CO, emissions by 200Mt CO,/year relative to BAU.
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Besides its extent, researchers also investigate the nature of abatement.
Convery et al (2008) found that abatement often occurred where it was not
expected. In Germany, the power sector shifted generation from higher-
emitting lignite to lower-emitting hard coal. In the UK, there was a noticeable
improvement in the carbon efficiency of coal-fired power plants, probably via
increased use of biomass or improved energy efficiency. Analysts, however,
predicted more reductions from substituting coal with natural gas. The authors
argue that this did not happen in the magnitudes expected, largely because of
the relatively high natural gas prices during 2005 and early 2006. In contrast,
little attention was given to either the German intra-fuel switch or the
improved CO, efficiency observed in the UK. This underlines that market
instruments may trigger abatement in areas where it was not anticipated by
regulators.

Price effects

Looking at the interaction of carbon and electricity prices, there is no universal
answer on how the EU ETS has affected electricity prices (Reinaud, 2007).
Many other factors affect generation prices such as high natural gas prices in
2005. Gas-fired power generation is increasingly the choice of investors in
volatile markets due to short lead times and flexibility advantages. With gas
thus being the marginal fuel for peak production, the interaction between gas
and electricity prices is particularly close. The potential use of market power by
electric utilities further complicates the picture. Moreover, as no data can be
gathered on the bidding strategies, and the marginal supplier to the market,
determining the precise level of pass-through of CO, prices in electricity prices
is not possible. Nevertheless, several studies attempted to provide estimates of
pass-through rates: Sijm et al (2006) find rates ranging from 39 to 73 per cent
for Germany and the Netherlands for the period January to July 2005 and
from 60 to 80 per cent for the same countries between January to December
2003. For the reasons cited above, however, these estimates need to be treated
with care.

Carbon market governance

The development of the European carbon market poses new challenges to insti-
tutions and governance. Two general areas of activity can be differentiated
here: the monitoring and management of carbon markets.

Monitoring is necessary to ensure that allowance markets work efficiently.
In the EU ETS, more than 10 million allowances are traded weekly on average,
resulting in a market worth several billion euros. The legal nature of these
allowances is, however, unclear. Some countries consider them to be financial
instruments whose trading is supervised by the financial service authority,
while other countries consider them to be normal commodities and only their
derivatives are viewed as financial instruments (EEA, 2007). In order to avoid
market manipulation and inside trading, it is important to consider how to
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apply the rules for financial markets to emission allowances. Furthermore,
publication of market sensitive information by the Commission and member
states should be strictly and clearly regulated, since the release of market sensi-
tive data impacts allowance prices. The same rules that regulate the
dissemination of stock market sensitive information should apply here. In the
future, carbon-market governance bodies might be responsible for collecting
information on market transactions, analysing their impact on the economy
and industrial sectors, and disclosing this information in a predictable and
transparent manner.'® They would also act to uncover and abolish market
manipulations (for example by coordinating national and regional market
control authorities), organize permit auctions, and administer the overall
allocation process.

The second, more controversial area of activity regards the intervention in
carbon markets. The Australian ETS, for instance, will feature an
‘Independent Carbon Bank’ that would be in charge of regulating the carbon
market based on the rules provided by the legislator (Australia, 2008).1”
Depending on the specific proposal, the carbon bank may adjust the limits on
the use of offsets, extend the possibility of banking/borrowing, set the interest
rates for borrowed allowances, or even sell/buy additional allowances.
Though these measures may provide near-term flexibility and cost relief, the
long-term reduction trajectory and emission cap may be hampered. For this
reason, relief measures should only be employed incrementally after in-depth
consideration of market conditions and be accompanied by a clear repayment
schedule for borrowed allowances. The advantages of an intervening carbon
bank can be questioned. It can be argued that the existence of a carbon bank
creates uncertainty over allowance quantities if it has the power to temporar-
ily adjust caps and borrowing modalities. Carbon prices and investments in
low-emission technologies become less certain than, for example, in a fixed
safety-valve approach. Further, market participants might decide to delay
abatement actions because they speculate on a loosening of the carbon
constraint by the intervening bank. The danger also exists that borrowed
quantities are cancelled by an eventual adjustment to the cap. Nevertheless,
carbon banks might satisfy politicians’ and investors’ demands for flexible
carbon constraints and therefore represent a possible measure to provide
short-term cost relief. The optimal layout and operating principles of carbon
banks are the subject of ongoing research.

Complementary measures

Environmental policies are often directed at internalizing externalities. The
standard theory of externalities indicates that only one instrument is needed to
internalize one externality. In some instances, however, multiple externalities
and market failures exist, and it is very unlikely that one instrument can be
used to optimally address several market failures simultaneously. Therefore,
several complementary instruments are required.
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Market failures that lead to negative abatement costs were discussed
above, mostly related to energy efficiency measures. It was concluded that full
sectoral coverage along with complementary regulatory measures are needed
to tap into this low-cost mitigation potential. Moreover, other market failures
related to the specific circumstances of technological innovation exist that
prevent the large-scale uptake of low-carbon technologies such as renewable
energy. For this reason, it is of utmost importance to understand that even a
well-designed ETS is not sufficient on its own to encourage the fundamental
energy system transformation we aim for when giving carbon a price. Although
many renewable energy technologies, given stringent carbon constraints, are
likely to be profitable in the long term, most of them fail to attract investments
because of high initial costs. This is in spite of their significant cost-reduction
potential due to learning processes and economies of scale (IEA, 2000).

The first source of failure in technology markets can be found in the public
good nature of knowledge. The positive side-effects of introducing new
technologies are not limited to the innovating firm because technology devel-
opment typically also creates benefits for others, for example in the form of
knowledge spill-overs. In the energy sector in particular, technology spill-over
to competitors is large and, as a result, firms underinvest in R&D (Azar and
Dowlatabadi, 1999). Without additional policies addressing this externality,
investments remain lower than socially desirable even in the presence of an
optimal carbon price.

Second, learning and network effects introduce multiple equilibria to the
energy-economy system. In the status quo, marginal additional investments in
many low-carbon technologies do not achieve profitability even though a price
on carbon exists because many alternative technologies are still at the begin-
ning of their learning curves. This state is a stable equilibrium. However, once a
technology reaches a higher point on the learning curve, another stable state
may be reached, one with high deployment of low-carbon technologies that is
cost-optimal even if R&D and learning investments are taken into account.
This bistability creates a strong path-dependency and potential technology
lock-in that need to be addressed, for example via feed-in tariffs or renewable
energy quotas (see Box 8.1).

Third, energy infrastructure investments compete for capital with other
investment opportunities, and thus will be considered attractive only if they
provide satisfying returns on investment in the near term. The benefits of
research in new energy technologies, however, may not be realized for two to
three decades, which is beyond the planning horizons of even the most
forward-looking companies (Anderson and Bird, 1992).

Fourth, large uncertainties exist that concern the future development of
energy and climate policy, availability and prices of fossil fuels, as well as the
speed of innovation in low-carbon technologies. Investors, being risk averse, fear
the threat of stranded investments and consequently tend to delay future engage-
ments. This is particularly damaging for many low-carbon technologies, since
they are rather capital intensive and require substantial upfront expenditures.
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Box 8.1 RENEWABLE ENERGY SUPPORT
POLICIES IN EUROPE

Among renewable energy support policies one can distinguish between investment support
(for example capital grants, tax exemptions or reductions on the purchase of goods) and
operating support (for example price subsidies, green certificates, tender schemes, tax exemp-
tions or reductions on the production of electricity). In the EU, operating support plays a far
more important role and can either work through prices or quantities. Although, in theory,
both price- and quantity-based instruments should yield the same economic efficiency,
practical experiences with renewable support policies in Europe draw a different picture.

A study prepared for the European Commission assessed renewable electricity support
policies in various EU member states and concludes that for onshore wind, for example, in 2006
well-adapted feed-in tariffs were typically more effective at a relatively lower producer profit
(Ragwitz et al, 2005). In other words, it can be observed that quota systems achieved a rather
low effectiveness at comparably higher profit margins. However, it should be noted that quota
systems are relatively new instruments and there is at present little knowledge of how the certifi-
cate prices will develop over time. Nevertheless, quota systems generally involve a higher price
uncertainty, which leads to high risk premiums and limited economic efficiency from a social-
planner perspective. They also are less capable of differentiating between technologies. For
these and other reasons, feed-in tariffs, though they too have disadvantages, achieved better
results in promoting renewable energies in Europe than quota-based policies.

Overall, none of these market failures is adequately addressed by an
emissions trading system alone. Complementary measures and policies such as
feed-in tariffs or quotas for renewable energy sources are required to support
the transformation towards a low-carbon economy. At the same time, existing
subsidies for unsustainable and carbon-intensive energy sources such as coal
need to be abolished as they represent negative carbon prices. This may free up
resources that can then be spent on low-carbon technologies. In some circum-
stances, complementary measures may be transitional because although they
may be necessary to address a specific failure in the short to medium terms,
they are not expected to be helpful in the longer term. They can support and
drive research, development and demonstration of new technologies where the
investors are unable to capture the full benefits of their investment and address
other market failures, such as non-price barriers.

Conclusion

Emissions trading is expanding worldwide. Cap-and-trade systems effectively
establish a price on carbon by setting an absolute quantitative limit for GHG
emissions. The allowance cap determines the carbon price and the instrument’s
environmental effectiveness. But uncertainty over the carbon price makes it
difficult to estimate the policy’s economic cost. Trading of permits enables
participants to reduce emissions where this is cheapest and leads to the forma-
tion of a price signal reflecting marginal abatement costs across covered
installations. Looking at the EU ETS experience, one can draw several conclu-
sions in regard to general ETS design:
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ETS coverage, both in terms of sectors and gases, should be as broad as
possible in order to maximize market liquidity and the range of potential
abatement options. Sectors with highly dispersed emission sources (for
example transport) should be covered upstream in order to keep transaction
costs low. Sources that are difficult to measure and monitor (for example
agriculture) should be excluded from coverage to safeguard the cap’s environ-
mental integrity. In such sectors, domestic offset credits may be used to smooth
the transition towards broader trading regimes by allowing experience learning
with monitoring emissions. Setting and communicating long-term trajectories
for cap and coverage is of paramount importance for enhancing predictability
and investor confidence.

The allocation of allowances affects the policy’s distributional impact and
cost effectiveness. The EU ETS allocation process demonstrated that free
allocation can significantly distort incentives but may ease the transition to
emissions trading. Increasing the use of auctioning is likely to generate benefits
in terms of cost effectiveness, distribution and public finances. Allocation
procedures can be used for redistributing wealth to underprivileged regions.
New entrants’ provisions should be carefully balanced to set reasonable incen-
tives while avoiding shielding incumbents against new competitors. Different
allocation methods can apply to different sectors, mirroring industries’ diverse
vulnerabilities to carbon pricing and international competition.

Banking provisions can provide significant temporal flexibility, reducing
cost and volatility. The benefit of borrowing provisions is more ambiguous as
concerns over time-consistency exist. No existing trading system allows for
borrowing and further research needs to clarify the conditions under which it
might represent a sensible design choice.

Price ceilings limit the potential range of allowance prices. On the one
hand, this reduces cost uncertainty while, on the other hand, it can diminish
the incentive for investors to develop low-carbon technologies. In addition,
price bounds complicate linking up with other trading systems.

MRV of emissions is critical for ensuring a trading system’s transparency,
integrity and credibility. Reliable historic data are essential for determining
caps at appropriate levels. Stringent verification rules can avoid market-
distorting ex post corrections and enhance investor trust in carbon markets.
Institutions need to be put in place that oversee the carbon market and ensure
that it is functioning efficiently.

Overall, carbon pricing alone is not enough to mitigate climate change.
The standard theory of externalities indicates that only one instrument is
needed to internalize one externality. In some instances, however, multiple
externalities and market failures exist, and it is very unlikely that one instru-
ment can be used to optimally address several market failures simultaneously.
Policy-makers need to implement complementary measures that address other
market failures such as underinvestment in technological innovation.
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Notes

The relative merits and drawbacks of both types are subject of an ongoing
academic debate (see for example Quirion, 2005; Sue Wing et al, 2006; Newell and
Pizer, 2006).

The EU ETS covers more than 10,000 different installations, 7 per cent of which
account for 60 per cent of total emissions. In contrast, the 1400 smallest sources
account for less than 0.14 per cent of emissions (EC, 2008). Reducing the number
of covered sources can cut a programme’s cost without significantly affecting its
environmental effectiveness, but only if there is no leakage from larger to smaller
sources. Alternatively, upstream coverage automatically includes all sources within
a sector.

Because the amount of CO, emitted from burning a unit of coal, oil or gas is largely
invariant to the process in which it is oxidized, emission factors can be calculated
easily on the level of fossil primary energy carriers. Indeed, observing coal use and
calculating emissions from it rather than observing emissions in the flue stack is the
standard procedure for calculating emissions, for example for large-scale users of
coal in the EU ETS, and also in national emissions inventories under the UNFCCC.
See for example Wara and Victor (2008) or Schneider (2007), who provide a criti-
cal analysis of the CDM’s environmental performance.

The RGGI system uses short tonnes.

Garnaut (2008) argues that good governance and stringent law enforcement can
avoid this problem. However, the assumption that governance is good and law
enforcement is stringent at all times and everywhere can be questioned. After all, if
the political agenda of a legislating body is changed following general elections,
former decisions on caps etc. may be challenged and eventually altered.

For example, the US ‘Bill to Reduce the Economic Impact of Climate Legislation’
proposes the establishment of a ‘Carbon Market Efficiency Board’, which would
intervene in a future US carbon market when allowance prices exceed a certain
threshold. The first measure is to expand companies’ ability to borrow permits. The
second measure, to be used if high prices are not relieved by the first measure, is to
add permits to the market. This temporary increase would be compensated for by
reducing available allowances in a later year.

A special case of borrowing represents intra-period borrowing. This is the case in
the EU ETS, where facilities receive allocations for two compliance years prior to
the first actual compliance date. That is, until the very last compliance year in a
trading period, there are always two allocation tranches in the market at the date of
compliance. Intra-period borrowing does not dilute environmental effectiveness.
Several authors have concluded that tradable permit programmes may be less
appropriate for developing countries due to their lack of appropriate market or
enforcement institutions (Blackman and Harrington, 2000; Bell and Russell, 2002).
For China, Wang et al (2004) suggest that a strengthened monitoring and enforce-
ment capacity would be required to implement emissions trading.

Reinaud (2008) correctly points out that most discussions of competitiveness
effects neglect industries that benefit from climate policy. This is fallacious as
climate policy potentially enhances research, development and deployment of
lower-emitting technologies and also offers positive competitiveness and
employment effects.

o
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11 The following discussion is largely based on the findings provided by Convery et al
(2008).

12 Note that in the presence of banking between trading periods, the price would not
have crashed to zero since over-allocated allowances could have been used in Phase
IT or Phase IlI. However, banking was not allowed. This illustrates the role of
banking in containing price volatility.

13 Table 8.2 in the appendix to this chapter summarizes the main innovations of the
draft directive and puts them into perspective with the current trading regime.
Their final validation will depend on the results of the negotiations among the
European Commission, Council and Parliament. Political consensus was achieved
in December 2008.

14 The numbers are based on the scope of the ETS as applicable in Phase II.

15 In the EU ETS, choice of allocation method rests with national governments.

16 Several companies have emerged providing market data, projections and
background information on the EU ETS (see for example. www.pointcarbon.com).

17 The Carbon Market Efficiency Board mentioned in Footnote 7 is another example
of a carbon market oversight institution.

18 The Market Advisory Committee has proposed four programme options (abbrevi-
ated Pr here) with differing coverage and points of regulation.

References

Ahman, M., Burtraw, D., Kruger, J. and Zetterberg, L. (2006).°A ten year rule to guide
the allocation of EU emission allowances’, Energy Policy, vol 35, no 3,
pp1718-1730

Anderson, D. and Bird, C. D. (1992) ‘Carbon accumulations and technical progress: A
simulation study of costs’, Bulletin of Economics and Statistics, vol 54, no 1,
ppl-27

Australia (2008) Carbon Pollution Reduction Scheme, Green Paper by the Department
of Climate Change, Canberra: Commonwealth of Australia

Azar, C. and Dowlatabadi, H. (1999) ‘A review of technical change in assessment of
climate policy’, Annual Review Energy Economics, vol 24, pp513-544

Baron, R. and Bygrave, S. (2002) ‘Towards international emissions trading: Design
implication for linkages’, paper presented at the 3rd CATEP Workshop on Global
Trading, Kiel Institute for World Economics, 30 September—1 October

Bell, R. and Russell, C. (2002) ‘Environmental policy for developing countries’, Issues
in Science and Technology, Spring, pp63-70

Blackman, A. and Harrington, W. (2000) ‘The use of economic incentives in
developing countries: Lessons from international experience with industrial air
pollution’, Journal of Environment and Development, vol 9, no 1, pp5—44

Bohringer, C. and Loschel, A. (2005) ‘Climate policy beyond Kyoto: Quo vadis? A
computable general equlibrium analysis based on expert judgements’, KYKLOS, vol
58, no 4, pp467-493

Coase, R. H. (1960) ‘The problem of social cost’, Journal of Law and Economics 111,
October, pp1-44

Convery, E, Ellerman, D. and de Perthuis, C. (2008) ‘The European carbon market in
action: Lessons from the first trading period, Interim Report, March, Cambridge,
MA: Center for Energy and Environmental Policy Research

o



ES_ECCC_29-12 4/1/11 17:40 Page 259 $

DOMESTIC EMISSIONS TRADING SYSTEMS 259

Delarue E., Ellerman, A. D. and D’haeseleer, W. D. (2008) Short-term CO, Abatement
in the European Power Sector, Cambridge, MA: Centre for Energy and
Environmental Policy Research

Dinan, T. and Rogers, D. L. (2002) ‘Distributional effects of carbon allowances
trading: How government decisions determine winners and losers’, National Tax
Journal, vol 55, no 2, pp199-221

Dudek, D. and Golub, A. (2003) ‘““Intensity” targets: Pathway or roadblock to
preventing climate change while enhancing economic growth?’; Climate Policy,
vol 3, no S2, ppS21-28

EC (European Commission) (2008) Directive of the European Parliament and of the
Council amending Directive 2003/87/EC so as to improve and extend the GHG
emission allowance trading system of the Community, COM(2008) 16 final,
Brussels: European Commission

EEA (European Environmental Agency) (2007) ‘GHG emission trends and projections
in Europe 2007, Copenhagen: EEA

Ellerman, A. D. (2006) ‘Are cap-and-trade programs more environmentally effective
than conventional regulation?’, in J. Freeman and C. Kolstad (eds) Moving to
Markets: Lessons from Thirty Years of Experience, New York: Oxford University
Press, pp48-62

Ellerman, A. and Buchner, B. (2008) ‘Over-allocation or abatement? A preliminary
analysis of the EU ETS based on the 2005-06 emissions data’, Environmental
Resource Economics, vol 41, pp267-287

Ellerman, A. and Sue Wing, I. (2003) ‘Absolute v. intensity-based emission caps’,
Climate Policy, vol 3, supplement 2, ppS7-S20

Ellerman, A. and Pontero, J. (2005) ‘The efficiency and robustness of allowance
banking in the US Acid Rain Programme’, Working paper 0505, Centre for Energy
and Environmental Policy Research, Cambridge, MA: MIT

Enkvist, P-A., Nauclér, T. and Rosander, J. (2007) ‘A cost curve for GHG reduction’,
McKinsey Quarterly, vol 1

Fell, H., MacKenzie, I. A. and Pizer, W. A. (2008) Prices versus Quantities versus
Bankable Quantities, Washington, DC: Resources for the Future

Flachsland, C., Edenhofer, O., Jakob, M. and Steckel, J. (2008) ‘Developing the interna-
tional carbon market: Linking options for the EU ETS’, Report to the Policy Planning
Staff in the Federal Foreign Office, Potsdam: Potsdam Institute of Climate Research

Garnaut, R. (2008) Garnaut Climate Change Review, Final Report, Canberra:
Commonwealth of Australia

Goulder, L., Parry, L., Williams, R. and Burtraw, D. (1999) ‘The cost effectiveness of
alternative instruments for environmental effectiveness in a second best setting’,
Journal of Public Economics, vol 72, no 3, pp329-360

Grubb, M. and Neuhoff, K. (2006) ‘Allocation and competitiveness in the EU
Emissions Trading Scheme: Policy overview’, Climate Policy, vol 6, pp7-30

Hargrave, T. (1998) US Carbon Emissions Trading: Description of an Upstream
Approach, Washington, DC: Center for Clean Air Policy

Hepburn, C., Grubb, M., Neuhoff, K., Matthes, F. and Tse, M. (2006) ‘Auctioning of
EU ETS Phase II allowances: How and why?’, Climate Policy, vol 6, pp137-160

Herold, A. (2008) “The significance of monitoring capabilities to decide about the
scope of a carbon market’, presentation at 1st Global Carbon Market Forum on
Monitoring, Reporting, Verification, Compliance and Enforcement Session II,

19 May

o



ES_ECCC_29-12 4/1/11 17:40 Page 260 $

260 GROWTH, OPPORTUNITY AND SUSTAINABILITY

IEA (International Energy Agency) (2000) Experience Curves for Energy Technology
Policy, Paris: IEA

IPCC (Intergovernmental Panel on Climate Change) (2007a) Climate Change 2007:
Mitigation of Climate Change, Contribution of Working Group III to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, B. Metz,
O. R. Davidson, P. R. Bosch, R. Dave and L. A. Meyer (eds) Cambridge and New
York: Cambridge University Press

IPCC (2007b) Climate Change 2007: The Physical Science Basis, Contribution of
Working Group I to the Fourth Assessment Report of the Intergovernmental Panel
on Climate Change, S. Solomon, D., Qin, M. Manning, Z. Chen, M. Marquis,
K. B. M. Tignor and H. L. Miller (eds), Cambridge and New York: Cambridge
University Press

Ismer, R. and Neuhoff, K. (2007) ‘Border tax adjustment: A feasible way to support
stringent emission trading’, European Journal of Law and Economics, vol 24,
ppl37-164

Jacoby, H. D. and Ellerman, A. D. (2004) ‘The safety valve and climate policy’, Energy
Policy, vol 32, no 4, pp481-491

Keohane, N., Revesz, R.L. and Stavins, R.N. (1998) “The choice of regulatory
instruments in environmental policy’, Harvard Environmental Law Review, vol 22,
pp313-367

Kruger, J., McLean, B. and Chen, R. (2000) ‘A tale of two revolutions: Administration
of the SO, trading program’, in R. Kosobud (ed) Emissions Trading: Environment
al Policy’s New Approach, New York: John Wiley & Sons

Marschinski, R. and Lecocq, F. (2006) ‘Do intensity targets control uncertainty better
than quotas? Conditions, calibrations and caveats’, Kyoto: World Congress in
Environmental and Resource Economics

McKibbin, W. J. and Wilcoxen. P. J. (2002) ‘Climate change policy after Kyoto: A
blueprint for a realistic approach’, Washington, DC: Brookings Institution

Mission Climat (2008) ClimatSphere: The Newsletter on the Economics of Climate
Change, vol 13, no 3

Murray, B. C., Newell, R. G. and Pizer, W. A. (2008) Balancing Cost and Emissions
Certainty, Washington, DC: Resources for the Future

Neuhoff, K. and Matthes, F. (2008) The Role of Auctions for Emissions Trading,
Cambridge, UK: Climate Strategies

Newell, R. and Pizer, W. A. (2003) ‘Regulating stock externalities under uncertainty’,
Journal of Environmental Economics and Management, vol 45, pp416-432

Newell, R. and Pizer, W. A. (2004) ‘Uncertain discount rates in climate policy analysis’,
Energy Policy, vol 32, pp519-529

Newell, R. G. and Pizer, W. A. (2006) Indexed Regulation, Discussion Paper 0632,
Washington, DC: Resources for the Future

Newell, R. G., Pizer, W. A. and Zhang, J. (2005) ‘Managing permit markets to stabilize
prices’, Environmental and Resource Economics, vol 31, no 2, pp133-157

Philibert, C. (2008) Price Caps and Price Floors in Climate Policy — A Quantitative
Assessment, Paris: IEA

Pizer, W. A. (2002). ‘Combining price and quantity controls to mitigate global climate
change’, Journal of Public Economics, vol 85, no 3, pp409-434

Pizer, W. A. (2005) ‘The case for intensity targets’, Climate Policy, vol 5, no 4,
pp455-462

o



ES_ECCC_29-12 4/1/11 17:40 Page 261 $

DOMESTIC EMISSIONS TRADING SYSTEMS 261

Quirion, P. (2005) ‘Does uncertainty justify intensity emission caps?’, Resource &
Energy Economics, vol 27, no 4, pp343-353

Ragwitz, M., Schleich, J., Huber, G., Resch, G., Faber, T., Voogt, M., Coenraads, R.,
Clejine, H. and Bodo, P. (2005) Analysis of the EU Renewable Energy Sources’
Evolution up to 2020 (FORRES 2020), Karlsruhe: Fraunhofer IRB Verlag

Reinaud, J. (2007) CO, Allowance and Electricity Price Interaction: Impact on
Industry’s Electricity Purchasing Strategies in Europe, Paris: IEA

Reinaud, J. (2008) Issues Behind Competitiveness and Carbon Leakage: Focus on
Heavy Industry, Paris: IEA

Reinaud, J. and Philibert, C. (2007) Emissions Trading: Trend and Prospects, Paris:
IEA

RGGI (Regional Greenhouse Gas Initiative) (2007) Overview of RGGI CO, Budget
Trading Program, New York: RGGI

Roberts, M. and Spence, M. (1976) ‘Effluent charges and licenses under uncertainty’,
Journal of Public Economics, vol 5, no 3-4, pp193-208

Schneider, L. (2007) ‘Is the CDM fulfilling its environmental and sustainable develop-
ment objectives? An evaluation of the CDM and options for improvement’,
Freiburg: Oko-Institut

Sijm, J., Neuhoff, K. and Chen, Y. (2006) ‘CO, cost pass through and windfall profits
in the power sector’, Climate Policy, vol 6, no 1, pp49-72

Stern, N. (2007) The Economics of Climate Change: The Stern Review, Cambridge
and New York: Cambridge University Press

Stranland, J., Chavez, C. and Field, B. (2002) ‘Enforcing emissions trading programs:
Theory, practice, and performance’, Policy Studies Journal, vol 303, no 3,
pp343-361

Sue Wing, L., Ellerman, A. D. and Jaemin, S. (2006) Absolute vs. Intensity Limits for
CO, Emission Control: Performance Under Uncertainty, Report no 130, MIT Joint
Program on the Science and Policy of Global Change, Cambridge, MA: MIT

Swift, B. (2001) ‘How environmental laws work: An analysis of the utility sector’s
response to regulation of nitrogen oxides and sulfur dioxide under the clean air act’,
Tulane Environmental Law Journal, vol 14, pp309-424

Tietenberg, T. (2006) Emissions Trading: Principles and Practice, second edition,
Washington, DC: RFF Press

UBA (Umwelt Bundesamt) (2008) ‘Impacts of the EU Emissions Trading Scheme on the
industrial competitiveness in Germany’, Dessau-Rosslau: Umwelt Bundesamt

Wang, J., Yang, J., Ge, C., Cao, D. and Schreifels, J. (2004). ‘Controlling sulfur dioxide
in China: Will emission trading work?’, Environment, vol 46, pp28-39

Wara, M. and Victor, D. G. (2008) ‘A realistic policy on international carbon offsets’,
Program on Energy and Sustainable Development Working Paper #74, Stanford,
CA: Program on Energy and Sustainable Development

World Bank (2007) International Trade and Climate Change: Economic, Legal, and
Institutional Perspectives, Washington, DC: World Bank

World Bank (2008) State and Trends of the Carbon Market 2007, Washington, DC:
World Bank



