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Abstract The EU Emissions Trading System (ETS)
demonstrated the ability to design and launch a large-scale
trading system in a short period of time. The path from
initial reticence about emissions trading to implementation
of the world’s largest program is an important history.
Three issues play a large role in the evaluation of the
program to date and its on-going development: allocation
plans, cost uncertainty, and leakage of emissions to abroad.
Decisions in Phase I and II (2005-2012) were responsive to
questions of political feasibility and implementation, but
some of these decisions including allocation in particular
will be substantially revised in Phase III (2013-2020).
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INTRODUCTION

The initial years of the European Union’s Emissions
Trading System (EU ETS) have been a large-scale testing
ground for trading a new environmental commodity,
carbon dioxide (CQO,). The EU ETS includes some 12
000 installations, representing ~45% of EU emissions of
CO,. It covers 6 gases in total, in 27 countries and 502
million people; making it by far the largest emissions
trading system in the world. This article provides a
synthesis of the most contentious issues surrounding the
EU ETS and background to the implementation of the
system. We conclude with a look towards the future,
highlighting forthcoming revisions and issues that remain
unresolved.

European environmental policy has traditionally been
dominated by command and control-policy instruments.
Experience with incentive-based instruments has primarily
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been with taxes.! As concern about climate change rose on
the political agenda in the early 1990s, the European
Commission made efforts to set up a common European
carbon tax, but this effort met intense resistance from
industry and some member states that were anxious to keep
exclusive national sovereignty in this area. As a result, the
political momentum gradually shifted away from a com-
mon tax. At the time, emissions trading were widely
regarded with great scepticism in Europe, where the
experience with this type of policy instrument was limited
due to the unanimity rule imposed in EU fiscal matters that
enables one country to block the proposal of a CO, tax. In
contrast, the ETS was considered a matter of environmental
policy and had a comparatively easier way forward.

In this article, we survey the development of the ETS and
then present how the program has addressed its most con-
tentious issues. These include the setting of the cap, alloca-
tion of emissions allowances, regulation of the electricity
sector, uncertainty, and international competitiveness. In
concluding remarks, we discuss the continuing evolution of
the program.

From Unwanted Idea to Directive

A central factor in the turnabout that ultimately resulted in the
creation of the EU ETS was the adoption of the Kyoto Protocol
in 1997, which included emissions trading as one of the
“flexible mechanisms” along with the Clean Development
Mechanism (CDM) and Joint Implementation (JT) (Skjaerseth
and Wettestad 2008). The Kyoto Protocol required signatories
to show “demonstrable progress” in reducing emissions by
2005 (UNFCCC 1998). The EU, which in the negotiations had

! For an overview, see for instance the OECD Environmentally
Related Taxes database, www.oecd.org/env/policies/database.
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been negative to flexible mechanisms, quickly determined
that an internal emissions trading system could potentially
show such progress and the first official EU document indi-
cating the possibility of a European pilot trading system
appeared in 1998 (European Commission 1998).

The 2001 proposal for the EU ETS Directive (European
Commission 2001) chose a decentralized approach, giving
significant discretion to the member states regarding the
number of allowances they could allocate. It also proposed
that the initial allowances be allocated free of charge as the
basic allocation principle for the first trading period
2005-2007. Concurrently, Denmark and the UK set up
their own national emissions trading systems for green-
house gases, partly to gain experience before a common
European system came into play. Some firms also tested
internal emissions trading systems several years before the
start of EU ETS (Zapfel and Vainio 2002).

In the political negotiations that followed, it quickly
became clear that the European Parliament (EP) would like
to see a larger proportion of allowances allocated by auc-
tion and broader coverage of the system, whereas the
European Council largely defended the Commission pro-
posal. The mounting political pressure to get a directive
accepted during 2003 resulted in an agreement in July, and
the final directive was adopted in October of the same year.
Its key features were a largely decentralized approach to
allocation with at least 95% of allowances allocated free of
charge. The system covered CO, emissions from four main
“activities” (European Union 2003, Annex I):

e Energy, including combustion installations with a rated
thermal input above 20 MW, mineral oil refineries, and
coke ovens.

e Production and processing of ferrous metals, including
metal ore and production of pig iron and steel.

e Mineral industry, including production of cement,
glass, and ceramic products.

e Other activities, including pulp and paper production.

In sum, in less than a decade the idea of emissions
trading in the European Union developed from seemingly
politically impossible, to practical implementation.

Contentious Issues in Phase I and II of the EU ETS
(2005-2012)

Several general characteristics of the ETS have attracted
the concern of scholars, but perhaps also have been central
to its success, including the degree of autonomy left to
member states, the exclusion of sectors with fully half of
total emissions, and insufficient linkage with those sectors
and with other opportunities for low-cost emissions
reductions. These characteristics shaped several specific
features of the program.
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Setting the Cap

The environmental effect of a cap and trade system is
governed by the total allocated volume of allowances. The
price of emissions allowances and the resulting economic
incentives for firms to reduce emissions are determined by
the scarcity of allowances.

In phases I and II of the EU ETS each member state has
been responsible for spelling out in a National Allocation
Plan (NAP) the allocation of allowances to the emissions-
producing installations in its territory that was to be
included in the trading program. The tradable assets in the
ETS are denoted European Union allowances (EUA), each
permit representing 1 ton of CO, emitted. The total emis-
sions cap in the trading system is the total number of
EUAs, which is the aggregate of all member state alloca-
tion plans. Member states have considerable discretion in
deciding allocation methodology, but their NAPs must
conform to a number of criteria set by the EU (European
Union 2003, Annex III).

In the first trading period, the European Commission
aimed to ensure that allocations were not too generous
using two principal criteria. First, the total number of
allowances should be lower than business-as-usual pro-
jections, and second, the member state had to show that the
intended allocations would achieve its target reduction set
by the EU burden-sharing agreement or the Kyoto Proto-
col. Both of these criteria had qualitative dimensions and
were susceptible to different interpretations.

Setting up the NAPs turned out to be complex and
sometimes controversial, characterized by lobbying and
strategic interaction between industry, member states, and
the European Commission (Ellerman et al. 2007). In the
end, the European Commission decided to reduce the
proposed totals in 14 of the 25 proposed phase-I NAPs,
representing about 5% of the total cap. Still, Zetterberg
et al. (2004) and others indicate that installations were
given more allowances than their historical emissions
warranted and they were also given more allowances than
needed to carry an equal burden in relation to the EU Kyoto
target compared with sectors outside the trading system.
Consequently, the trading system was criticized for not
being stringent enough even before it was launched.

Nevertheless, the first year of trading saw prices of
emission allowances that were higher than many observers
had expected, peaking at over 30 € per ton early in 2006
(Fig. 1). This sparked calls from energy intensive indus-
tries to scrap the system.

Source: Point Carbon

Most of these calls fell silent as the first verified numbers of
emissions for 2005 were published in April 2006 showing
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Fig. 1 Price of EU allowances (EUA) in the EU ETS (daily prices)

that the market held too many allowances. This informa-
tion caused EAU prices to fall dramatically and by mid-
2007 they reached near-zero levels. The empirical litera-
ture assessing the effect of the EU ETS on abatement is still
scarce, but some level of abatement is known to have
occurred. It seems unlikely that phase I of the EU ETS led
to significant reduction in CO, emissions compared with
business-as-usual; however, it is difficult to determine
to what extent abatement measures were implemented
(Ellerman and Buchner 2006; Widerberg and Wrake 2009;
Ellerman et al. 2010).

Very low allowance prices in phase II (2008-2012)
would have seriously jeopardized the credibility of the
trading scheme. Furthermore, as the second phase coin-
cided with the first commitment period in the Kyoto
Protocol, a continued liberal allocation would implicitly
impose large emission reductions on sectors not included
in the trading scheme. Alternatively, the member states
might have to make greater use of the CDM and JI to
reach their reduction targets, although this option is
limited by the Kyoto Protocol, which stated that JI and
CDM should be “supplementary” to domestic action. As
a final resort, a member state could buy Kyoto emission
credits (AAUs) from countries outside the EU ETS (for
instance, Russia or Ukraine), but that would be politically
controversial.

In order to avoid this situation, the European Commis-
sion repeatedly stated its intention to tighten the cap during

@ Springer

2008

2009 2010 2011

(Year)

EUA Dec 2012 (forward) === "CER (spot, secondary)"

the second trading period. It laid out new principles for the
NAPs, making verified emissions for 2005 the basic
yardstick for the assessment. The European Commission
again required significant cutbacks in several of the pro-
posed allocation plans, averaging about 10% of the pro-
posed allocation volumes. During phase II the EUA price
has been fairly stable indicating that information on
emissions and allocations is more readily available and
better understood.

Free Allocation or Not?

A central question that grew in visibility and importance
over time is how the emission allowances are initially
distributed among participants. A fundamental choice is
whether firms should receive allowances for free or if they
should have to pay for them through an auction. Most
economists have argued that an auction is crucial for an
efficient allocation of emissions rights, for equity reasons
and for implementing the polluter-pays principle (Cramton
and Kerr 2002; Goeree et al. 2010). This is now also well
recognized by the EU (European Commission 2008). Since
background on this issue and the efficiency and equity
properties of each option are covered in depth by Zetter-
berg et al. (2012 [this issue]), we mention here only one
aspect; the relevance of allocation for changes in down-
stream prices. This issue became especially relevant for
electricity consumers.

© Royal Swedish Academy of Sciences 2012
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The Electricity Sector

An important objective of cap and trade is to alter relative
prices throughout the economy by including the social cost
of pollution in product prices. At the same time, higher
retail prices for goods, such as electricity, may be politi-
cally controversial. To many energy intensive industries,
the indirect effects of increased electricity price have a
greater economic consequence than the direct costs of
allowances. Studies of British (Hourcade et al. 2007),
German (Graichen et al. 2008), and Swedish (Zetterberg
and Holmgren 2009) industries show that, in the aluminium
sector, the paper industry, and the inorganic chemical
sectors, the increase in electricity prices are significantly
higher than direct costs for emission allowances. In addi-
tion, low-income households typically spend a higher
proportion of their disposable income on energy, which
means that changes in electricity prices tend to be regres-
sive, adding to political sensitivity. This effect is part of a
broader debate around “fuel poverty” that has been par-
ticularly intense in the UK, where specific measures have
been implemented to compensate low-income households
for increasing energy prices. Concerns over negative
effects on energy intensive industries and criticism related
to equity and fairness have featured prominently, and some
observers have questioned whether prices have been—or
should be—affected at all, given that allowances in most
cases were allocated free of charge.

If markets are competitive, the change in product prices
should not depend on whether the allocation is free of
charge or not. Since allowances can be traded in a market,
their price represents their opportunity cost when they are
used; hence, their opportunity cost does not depend on
whether they were initially purchased or received for free.
Under the assumption that markets are competitive, the
opportunity cost of allowances will be reflected in the
downstream price of electricity or other products equally in
either case (Wrake et al. 2010).

Nevertheless, many people disapprove when product
prices increase, especially if it means that regulated
firms profit under the trading program. Although, econ-
omists may discount the argument, free allocation is
frequently put forward as a means of reducing down-
stream price effects. Occasionally, industry has rein-
forced this view.

When electricity prices appeared to rise to reflect the
opportunity costs of allowances, as anticipated by eco-
nomic theory, many consumers including electricity-
intensive industrial entities observed that electricity firms
were charging customers for allowances that had been
received for free. This inflamed concerns about “windfall
profits” for electricity generators, which became one of the
most contentious issues in the ETS.

© Royal Swedish Academy of Sciences 2012
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There are two kinds of “windfall profit”. Firms make
direct windfall profits when they are given more allow-
ances than they need, and then sell their excess on the
market. Firms also incur costs in reducing emissions, which
makes the calculation of windfall profits a complex exer-
cise. However, indirect windfalls may be more important.
Because electricity prices in competitive markets are
determined by marginal production—which in Europe is
dominated by fossil fuel—electricity prices that include the
opportunity cost of emissions allowances determine the
revenue for all generated electricity, including that from
nuclear, biomass, and hydro.

There remain strong, opposing views regarding how the
EU ETS interacts—or should interact—with electricity
markets. Pricing in electricity markets is complicated by
the special character of these markets, particularly their
network externalities, and by the concentration of some
markets. Furthermore, many of the large European energy
companies are publicly owned, which increases the possi-
bility that their pricing strategies may deviate from pure
profit maximization. In this case, indeed electricity prices
might be affected by the way allowances are distributed
initially.

Studies on price effects of emissions trading include the
econometric time series analyses of Bunn and Fezzi (2007)
in the UK electricity market and Fell (2008) in the Nordic
market. Sijm et al. (2006, 2008) have performed simula-
tions of a number of European markets, as well as some
econometric analyses. These studies all have similar find-
ings: at least in relatively competitive markets, 60—100% of
the CO, price is passed through to electricity consumers,
more likely at a higher amount the more competitive the
market is. This suggests that consumers pay for a signifi-
cant portion of the value of emissions allowances, leading
to increased revenues to electricity generators whether they
receive allowances for free or at auction. This evidence has
contributed to the rationale for changing the allocation
process during the third phase of the ETS.

Uncertainty and Price Volatility

There is an inherent trade-off between flexibility and cer-
tainty in any policy design. On the one hand, there are
benefits of retaining the options of adjusting policies to
changing priorities and information, for instance, new
developments in climate science and in the international
climate policy negotiations. On the other hand, there is a
need to provide predictability to market actors. Uncertainty
over prices in products or inputs will, on average, delay
investments (IEA 2007; Laurikka 2006; Philibert 2006).
The greater the level of policy uncertainty, other things
held equal, the less effective the climate change policies
will be at providing incentives for investment in low-

@ Springer



16

Ambio (2012) 41:12-22

emitting technologies. This is particularly relevant in cap-
ital-intensive sectors where investment cycles may stretch
over several decades. Consequently, many observers have
pointed to policy-induced uncertainty as a drag on the
effectiveness of the EU ETS.

However, policy-induced uncertainty should be assessed
in light of other market factors. For most firms, the carbon
price would have to be significantly higher than today to
have the same impact on investments and cost variability
as, for instance, variations in fuel prices, demand for
energy and commodities, currency fluctuations, and polit-
ical turmoil. IEA (2007) concludes that in the long run, the
total risk of investments will be dominated by fuel price
risk, with climate policy contributing relatively little to the
total risk profile.

Nevertheless, several proposals have been put forward
that address both short-term and long-term aspects of price
variability and regulatory uncertainty associated with the
EU ETS. Some proposals are aimed at reducing overall
costs. An example is strategic public investment intended
to reduce the cost impact of emissions trading by lowering
marginal abatement costs. Other measures target cost vol-
atility, while still others attempt to address both aspects in
parallel. For example, offset mechanisms (such as the
CDM) seek to reduce the overall cost of reaching an
emissions target and create a backstop price of emissions
by making low-cost abatement opportunities available
outside the trading system. However, Fell et al. (2011a)
find that offsets costs and abatement costs are likely to be
negatively correlated so that offset availability may
increase the variability in allowance prices and emissions
from the regulated sector. Short-term cost variability also
might be reduced by expanding the role of the offset
market in response to sudden price increases in the
domestic market for emissions. However, some observers
have serious doubts about both the CDM’s potential ability
to reduce overall compliance costs—the primary reason
being the difficulty of ensuring that reductions are addi-
tional—and its ability to act as an effective cost-contain-
ment mechanism because of the constraints in delivering
large volumes of reductions quickly (Wara and Victor
2008).

A relatively simple measure to avoid drastic market
corrections of the allowance price would be to improve
transparency in monitoring and frequency of emissions
reporting. Increasing the length of the trading periods
would reduce regulatory uncertainty, but would also limit
politically the maneuvering room. Allowing firms to bank
allowances, which was not permitted between phase I and
II increases the inter-temporal flexibility of firms, allowing
them to implement low-cost abatement options in one case
and postpone higher cost measures in another, so as to
minimize the net present cost of investments. Furthermore,
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banking gives firms with a surplus of allowances a vested
interest in keeping the allowance market active. Borrowing
improves firms’ opportunities to rationalize investments
over time, similar to banking. However, it also introduces
an element of moral hazard; firms that acquire an emissions
debt have an incentive to work for a relaxation of the
emissions cap or even a suspension of the trading system in
order to wipe out that debt.

One of the most debated cost management proposals is
the so called “safety valve”, a guard against unexpectedly
high allowance prices, and its analog a “price floor” that
would be implemented as a reserve price in an allowance
auction. The EU has been firmly opposed to such a
mechanism. However, it features prominently in the US
discourse on cap and trade. Some kind of safety valve has
been included in an overwhelming majority of the pro-
posals for a federal US trading system that have been put
before Congress to date. Consequently, in part because of
its implications for a future linking of the EU ETS and a
US system, considerable attention has been given to the
safety valve in the EU as well.

The basic idea of a safety valve is that additional
allowances would be released into the market if prices
exceed a pre-determined ceiling. If the allowances are
additional to the cap, the emissions target would effectively
be relaxed. If, instead, allowances are borrowed from
future allowance periods, the short-term problem of price
spikes may be mitigated, but not the potential long-term
problems of escalating prices and costs (Pizer 2002; Kopp
et al. 2002; Murray et al. 2008).

The safety valve has been criticized from several per-
spectives. If the safety valve introduces additional allow-
ances, it would lower the environmental integrity of the
system. More importantly, evidence is that ex post actual
costs of government regulation are more often lower than
ex ante expected costs (Harrington et al. 2000). In an
emissions trading system, this results in falling prices, and
to date the problem in emissions trading systems has not
been unforeseen price rallies, but rather much lower prices
than expected. Lower-than-expected costs are, of course,
not a problem if the cap is the optimal one. However, the
intention of the EU is to gradually tighten the cap, striking
a balance between increasing stringency and limiting costs.
In this situation, a safeguard not only against higher-than-
expected costs but also against lower-than-intended prices
may be called for.

Burtraw et al. (2010), Philibert (2008) and Palmer et al.
(2008) show how a political commitment to a price floor
would work in the opposite direction of a safety valve and
analyze how such a mechanism would affect investment
incentives. Because a guaranteed minimum price precludes
prices below a certain level, the expected price will be
increased, compared with a situation without such a price
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floor. If a safety valve and a price floor are combined and
made symmetric, it would bring the expected prices levels
back to conditions without the cost management mecha-
nisms resulting in maintained investments and emissions.
In the limit, if the level of the safety valve is lowered and
the guaranteed minimum price is increased so that the two
coincide, the trading system has, in effect, turned into an
emissions tax, and the uncertainties in prices and abate-
ment costs are replaced by uncertainties in emissions. Fell
et al. (2011b) show that a limited commitment to sell
allowances at the price ceiling or to withdraw allowances at
the floor captures the lion’s share of benefits of a price
regulation, while preserving the appeal of a quantity target
(Fig. 2).

To summarize, the level and nature of uncertainty are
key factors in the design of climate policy and important
determinants for the efficiency of the policy. Expectations
of high-compliance costs and the interaction of allowance
markets with natural price variations are recurring argu-
ments against stringent policies. At the same time, it is
imperative to have credible investment incentives that are
high enough to bring about the changes needed. If investors
perceive climate policy measures as short-sighted and
volatile, pursuing traditional high-emitting technologies
will be a less risky strategy than investment in new and, in
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some cases, unproven technologies. Hence, efficient
mechanisms to manage uncertainty in incentive structures,
overall costs, investor expectations and short-term price
fluctuation would strengthen both the political case for
climate policy and the efficiency of such policies.

Competitiveness Issues: Myth and Reality

Modern history has plenty of examples where proposals for
environmental legislation have been accompanied by
intense debate over their effects on industry, and the EU
ETS is no exception. The debate in EU related to com-
petitiveness has primarily been focused on European
industry vis-a-vis the outside world. In the literature on the
impact of environmental policy on trade flows a number of
competing theories have been put forward to explain how
firms respond to tightening environmental regulation. Co-
peland and Taylor (1994) helped sort out the conflicting
evidence and arguments. They made the distinction
between the “pollution haven effect,” which implies that,
all else being equal, tightening environmental regulation
will drive firms to countries where it is more lenient, and
the “pollution haven hypothesis”, which says that this
effect is a dominant force for firm location. Another theory,
the “Porter hypothesis” (Porter and van der Linde 1995),

Fig. 2 The European trading system is by far the largest emissions trading system in the world; covering 6 gases, 27 countries and 502 million

people

© Royal Swedish Academy of Sciences 2012
www.kva.se/en

@ Springer



18

Ambio (2012) 41:12-22

argues that stringent environmental policy will prompt
productivity and efficiency improvement of firms to such
an extent that the net costs to firms will be negative and
their competitiveness enhanced.

The term “competitiveness”, often used in relation to
effects of the EU ETS, should be interpreted with care. At a
microeconomic level, the definition is relatively straight-
forward, at least in the short term. For example, pollution
regulation that affects a firm’s costs of production will also
alter its competitiveness. A uniform cost increase of
emitting carbon, as imposed by the EU ETS, will impact all
firms that emit, but the importance of these costs to each
firm will differ greatly, depending on the carbon intensity
of its production. In the short run, a firm’s competitiveness
will be negatively affected if it faces a higher cost for
polluting than its competitors or if it has higher carbon
intensity than its competitors.

On a macroeconomic scale, the term “international (or
national) competitiveness” usually refers to the ability of
firms to sell their goods and services on the international
market. A potential measure of this is net exports; if they
are high, a country or a region has a high international
competitiveness. However, in the long run, such differ-
ences will be factored into currency exchange rates and
labor cost, eventually balancing out gains in competitive-
ness defined in this way. Consequently, other measures
have been put forward (Brannlund 2008) that may be more
accurate, but the bottom line is that competitiveness will
have different meanings to different stakeholders, at dif-
ferent levels of the economy, on different time scales, and
in different contexts.

From a regulator’s perspective, it may not be a problem
if output in one sector is reduced in favor of another, or if
existing (dirtier) goods are replaced by new (and cleaner)
goods. However, if industry activities (emissions produc-
tion) are simply shifted outside of the EU, it would make
the emissions trading system less effective and raise the
overall cost of reaching the environmental objective, and
could result in reduced employment at home. This effect,
often referred to as carbon leakage, has raised much con-
cern among EU industry.

Usually carbon leakage is defined as emissions increase
in countries outside the policy regime in relation to the
reduction in emissions in the region under the policy.
However, this implies that if an inefficient installation is
closed due to the EU ETS and its market share is captured
by a more efficient plant in another region, it is also defined
as leakage, even though total emissions have decreased.

Firm relocation is probably the driver of leakage most
commonly referred to in the public debate. The basic
argument is simple: given the asymmetries in carbon prices
between Europe and the rest of the world, it is rational for
European firms, all else being equal, to look for
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opportunities to shift their activities elsewhere. Empirical
evidence suggests that the cost of complying with envi-
ronmental regulation is generally a small share of a firm’s
total cost structure. Other factors, such as the cost of cap-
ital, trained personnel, etc., also affect a firm’s location
choice. However, on the margin, it would be rational for
firms to relocate production in response to environmental
stringency. A more subtle version of this is altered patterns
of reinvestments; even if firms keep existing capital stock
in place, they may prioritize expansions and reinvestments
in other places.

Loss of market share to firms outside of the EU is
another channel for leakage. In the short run, firms facing
higher variable costs will have to raise prices, resulting in
declining sales, or reduce their prices, thus eroding their
profit margin (Morgenstern et al. 2007).

There is also a general equilibrium effect that has the
potential to generate carbon leakage. A large-scale reduc-
tion in demand for carbon-intensive commodities, such as
fossil fuels, in the EU would prompt global prices on those
goods to fall. As the prices of these goods fall, other parts
of the world economy with less stringent climate policies
would increase their consumption of these cheaper goods,
thus offsetting some of the European reductions.

Most empirical studies of the EU ETS have focused on
identifying what sectors are at risk for leakage (Reinaud
2005a, 2005b, 2008a, Smale et al. 2006; Hourcade et al.
2007; Graichen et al. 2008; de Bruyn et al. 2008; and
Zetterberg and Holmgren 2009). Two factors have received
particular attention: exposure to international trade and
what allowance values associated with the EU ETS are
achieved. High exposure to international trade can reduce a
firm’s ability to pass on the cost of carbon to its customers.
If, in addition, the carbon costs are high, relative to the
value added of the firm, there is a greater risk of leakage.
Using only these two determinants for analyzing the risk of
carbon leakage gives a rough indication of which sectors
are most vulnerable although certainly an incomplete
picture.

In studies of the value at stake, defined as the ratio
between the added cost of carbon and the value added by
the firm, the cement industry is generally ranked among the
highest in the EU. However, due to its relative insulation
from international competition, domestic substitution is a
more relevant threat to the sector than international trade
(de Bruyn et al. 2008). Instead, it is the aluminium, iron
and steel, and fertilizer industries that are consistently
found to be most vulnerable to increasing costs of carbon.
The chief reason is the high proportion of international
trade in these sectors.

To quantify how much carbon leakage will result from
the EU ETS is even more complex. Evidence of carbon
leakage includes changes in trade and investments. The
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multitude of forces driving such activities makes it difficult
to identify causal relationships. An accurate analysis would
require knowledge of how European and foreign firms
respond to fluctuations in carbon prices, what technologies
and associated emissions intensities dominate in different
regions, cross-elasticities between substituting goods and
international trade flows, to name just a few parameters.
Furthermore, capital-intensive sectors, such as those iden-
tified as most at risk, are typically characterized by a high
inertia due to long investment cycles and significant fixed
costs.

Hence, it is not surprising that ex-ante studies of both
the EU ETS and other planned or potential climate policies
display a wide range of results. Ex post studies based on
empirical observations are still scarce, but the results are
much more consistent: they show little, if any, evidence of
carbon leakage resulting from EU ETS. For example,
looking for effects on trade flows, Lacombe (2008) finds no
significant changes in petroleum products, Reinaud
(2008b) reports no significant effects in aluminum trade,
and Demailly and Quirion (2008) find no changes in trade
flows in Iron and steel, Naturally, not enough time has
elapsed since the EU ETS was implemented for any robust
time series of these effects, so any findings should be
interpreted with care. We have found no studies that report
leakage rates exceeding 100%. Thus, neither the theoretical
nor the empirical literature supports suggestions that a cap
on European emissions would result in increased global
emissions.’

In the long run, conditions can change considerably,
which brings us back to a distinction between the pollution
haven effect, and the pollution haven hypothesis. The
empirical studies quoted here have not been able to confirm
the pollution haven hypothesis. This indicates that any
pollution haven effect has not been a dominant force for
firm location and trade flows. Should carbon prices
increase dramatically, however, their importance will
increase and they could potentially become a major factor.
Further, many firms have long-term contracts for electricity
that have insulated them from increasing carbon costs so
far. As these contracts expire, effects of the EU ETS will
become more visible. In sum, there are good reasons to
revisit the issue of leakage, both empirically and theoreti-
cally, over the coming years.

CONCLUDING REMARKS

The first years of the EU ETS have demonstrated that it is
possible to design and implement a large-scale trading
system in a relatively short period of time. Phases I and II
have provided opportunities for institutional learning,
development of market infrastructure, and empirical
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assessments, which will be critical to future improvements
of the system. Clearly, considerations of political feasibil-
ity, special interests, and perceived fairness have been key
parameters in the design of the EU ETS, and they will no
doubt continue to be so in the future. A simpler trading
system with few distorting elements would be more eco-
nomically efficient, but pose greater political challenges to
implement, in part because it would leave less room for
pursuing other policy objectives than least cost emissions
reductions, such as stimulating certain technologies,
developing new fuels, or including additional industries.

The “climate and energy package”, which was agreed
by the EP and Council in December 2008 and which
became law in June 2009, addresses a number of the
problems with the initial design of the EU ETS. For the EU
ETS, this means that substantial changes will come, as of
January 1, 2013, the start of the third trading period which
will be 8 years instead of 3 (phase I) or 5 (phase II). The
most fundamental change is that the cap is set centrally at
the European level instead of each member state drawing
up a NAP. This will reduce the risk of a repeat “race to the
bottom”, seen in the first two allocation rounds. The cap in
2013 will start at the average total quantity of allowances
allocated by member states in 2008-2012, decreasing lin-
early to a 21%-reduction below 2005 levels by 2020.
Further the annual reduction rate of 1.74% per year in the
traded sectors is legally binding beyond 2020, unless a new
decision is made. The cap will be adjusted for changes in
the coverage in the system. In 2012, the aviation sector will
be included and in 2013 aluminum production and parts of
the chemical industry will also be covered. Further, nitrous
oxide from fertilizer production and perfluorocarbon
emissions from aluminum production will also be included.
The EU has, in fact, laid out a default emissions reduction
path, not only for the short term, but also further into the
future. Should the EU decide to move to an overall 30%
reduction target by 2020, perhaps as part of an international
agreement, the cap of the ETS will be adjusted downward
proportionally. Nonetheless, these ambitions should be
considered in the context of the background framework of
the IPCC, which asks for a reduction of 80-95% by 2050.

The reductions imposed on the sectors in the trading
program are larger than what an equal burden among
sectors (in terms of absolute emission reductions) would
imply. The underlying rationale is that the EU expects the
trading sectors to have lower abatement costs. This con-
trasts to phase I and II, when traded sectors received a
relatively generous cap imposing the need for greater rel-
ative reductions in sectors outside the system. This is fur-
ther evidence of the political pragmatism that influenced
central elements of phase I and II, with the EU seeking
buy-in of the system from major industry stakeholders
through a generous allocation of allowances.
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Another central change is that auctions will distribute
approximately 50% of the allocations in the revised EU
ETS, up from about 4% in phase II. Electricity producers
will, by and large, receive no free allocation as of 2013,
although some member states are allowed an optional and
temporary exemption from the rule that no allowances are
to be allocated free of charge to electricity generators.” In
other sectors, 20% of allowances will be auctioned in 2013,
increasing to 70% in 2020, “with a view to reaching 100%
in 2027”. This is somewhat different from the original
proposal from the Commission that went further, phasing
out free allocation completely by 2020. The broader use of
auctions in phase III is likely to improve the economic
efficiency of the EU ETS. The specifics of how the auctions
will be structured and implemented are still to be settled,
however, and there are potential pitfalls which could
undermine some of the positive effects. Making sure that
auctions are not used for national interests, reducing the
risk of collusion among firms, and minimizing adminis-
trative costs should be priorities. A reserve price in the
auctions would act as a price floor in the market and
increase incentives for investments in low-carbon tech-
nologies. How the revenues are used will also impact
efficiency, as will the way costs imposed on the economy
by the EU ETS are distributed among member states,
industries, and households. The Directive stipulates that a
certain percentage of auction revenues be redistributed
among member states, with poorer countries getting a
slightly larger share. There are no requirements regarding
how member states make use of revenues, although the
Directive recommends that at least 50% be used to promote
climate change-related activities or investments.

There is an important exception to phasing out free
allocation. Installations that are found by the EU to be
exposed to a “significant risk of carbon leakage” would
receive 100% of their allocated allowances for free, i.e.,
their share in the annually declining total quantity of
allowances. The share of these industries’ emissions is
determined in relation to total EU ETS emissions from
2005 to 2007. The Directive does not specify to which
industries this provision will apply. Instead, the European
Commission has assessed the risk of carbon leakage, based
on direct and indirect cost increases, in relation to the gross
value added for the sector, and on the trade exposure for

% This option is available to member states which fulfil certain
conditions related to the interconnectivity of their electricity grid, the
share of a single fossil fuel used in electricity production, and GDP
per capita in relation to the EU-27 average. In addition, the amount of
free allowances that a member state can allocate to power plants is
limited to 70% of CO, emissions of relevant plants in phase I and
declines annually thereafter. Furthermore, free allocation in phase III
can only be given to power plants that were operational or under
construction no later than the end of 2008.
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the sector. The allocation to vulnerable sectors will be
based on benchmarks.

Free allocation of allowances is the primary measure
proposed by the EU to mitigate carbon leakage. This is
likely to take some of the heat out of this sensitive dis-
cussion and silence some of the most vocal opposition to a
stringent cap. However, as discussed previously, free
allocation does not, in itself, alter the economic incentives
that firms face at the margin.

The ETS Directive also leaves open the option for
border adjustments. For example, the possibility of
requiring importers to surrender allowances is explicitly
mentioned. There is a large body of research that analyses
the effects of such policies from economic, legal, and
political science perspectives. The picture that emerges is
ambiguous. Using border adjustments in the context of
climate change has still not been tried legally, so whether
such measures would be compatible with, for instance, the
WTO is not clear. The political implications of using
border adjustments, even assuming they are legal, are dif-
ficult to predict. If they result in less political will to
cooperate multilaterally, the measures could prove coun-
terproductive. Analyses of the economic incentives
resulting from various kinds of border adjustments require
detailed information on firm characteristics, trade sensi-
tivities, substitution elasticities between products, etc.
Further, as noted by Fischer and Fox (2009), the environ-
mental effectiveness of import adjustments depends on
how well they reflect the actual emission intensities of
products (sometimes referred to as “embedded emis-
sions”), while the competitiveness depends on how large
the adjustments are for imported goods that may substitute
those produced domestically. Finally, import adjustments
do nothing to support domestically produced goods that are
exported. Export rebates could do this, but that option is
not explicitly mentioned in the ETS Directive.

So far the EU seems to build its climate policy under the
assumption that major trading partners will, over time,
implement comparable policies. This suggests that mea-
sures to mitigate carbon leakage should be transitional
rather than long-term. Assessments of the efficiency and
appropriateness of such measures should be made in this
light.

The initial years of the EU ETS have provided a large-
scale testing ground for trading a new environmental
commodity. The lessons learned are diverse and not all
experiences are positive. Further, the future development
of the EU ETS is closely tied to the international climate
policy regime, and linking the EU ETS to other trading
systems could require changes in its design. Nevertheless,
invaluable information has been gained from the EU ETS.
Policy makers would be wise to make use of it, be they
supporters of emissions trading or sceptics of such policies.
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