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Executive Summary
The European Union’s Emissions Trading Scheme is the largest greenhouse gas emissions trading
system currently operating. As it approaches the end of its second phase and moves towards Phase
III, its seven years of operation offer valuable lessons. Based on survey of academic literature and
recent debates, this report updates and takes a deeper look at some of the key elements of the
earlier Climate Strategies study, “Ten lessons from the EU ETS”, and considers additional dimensions.
In its fundamental design, the EU ETS achieves a main environmental objective of capping power
and industrial greenhouse gas emissions. However, understanding its wider impact is crucial. Its
environmental impact can be assessed against two specific primary objectives:
i.
ii.

to reduce GHG emissions efficiently, at a negotiated balance of cost and environmental gain;
to promote corporate investment in low carbon technologies (both energy efficiency and low
carbon energy sources).

Two secondary objectives have also emerged: contributing to the international effort through
assisting developing countries (notably through the Clean Development Mechanism (CDM)); and
raising finance, some of which could be used to support low carbon innovation and/or energy
efficiency programmes. The EU ETS has been a main driver of the CDM but the CDM’s overall
performance is beyond the scope of this study. Revenues from the EU ETS only start to become
significant in Phase III, with the move towards large-scale auctioning, and it is too early to draw
more specific lessons.
This paper therefore focuses on the emissions trading and investment impacts, and draws
observations about interactions between instruments, competitiveness impacts, and evolution.

Emissions impacts and balance with economic objectives
Over-allocation (in Phase 1) and in particular the recession (in Phase 2) have reduced the direct
impact of the EU ETS on emissions, but the combination of rigorous monitoring and awareness,
together with a positive carbon price, has driven some abatement. Disentangling the impact of the
EU ETS from other factors is complex, but academic studies with both “top down”, and sector-based
“bottom up” evaluations, point to attributable emission savings in the range 40 – 80 MtCO2/yr,
annual average (and point estimates of particular years) to date (see Table 1). This is about 2-4%
of the total capped emissions, which is much bigger than the impact of most other individual energyenvironmental policy instruments.
In terms of the environment-economic balance, the caps have been achieved at a far lower carbon
price than originally envisaged. This is partly due to other factors (notably recession), partly
revelation (e.g. that ‘business as usual’ emission trends were probably not going to be as high as
claimed anyway), and partly the response of industries (notably cement) to identify and implement
abatement opportunities not previously considered.
The low carbon price now illustrates both a weakness and a strength of the EU ETS: its
environmental impact declines at times of economic difficulty, but so do the costs. This contrasts
with either a tax (the economic burden of which is largely unaffected by economic cycles), or an
intensity base scheme (the cost of which rises in times of recession).

Role of trading
The flexibility offered by trading has been essential, and more valuable as the scheme has
developed. One reason for over-allocation in Phase 1 was the ‘mindset’ that many companies (and
some governments) brought to the allocation negotiations, of negotiating a fixed pollution target.
Growing understanding about the flexibility afforded by trading helped subsequent strengthening of
2
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targets. The level of trading between companies – with some buyers in sectors which overall have
been in large surplus – also points to the importance of trading, and illustrates how trading has
contributed to delivering an overall cap at low cost.
It is also of course trading that establishes a price, which in turn can maintain some incentive to
abate even if there is aggregate surplus, as has been demonstrated in both Phases 1 and 2. The
‘price discovery’ is also important, providing visible proof that achieving the targets has been a lot
cheaper than initially predicted.
At the same time of course, trading and its associated price creates the potential for ‘windfall’ profits
associated with free allocation. The evidence from the power sector is that (if there are sequential
periods), windfall profits only endure for a limited time, as policy can and will respond once the
evidence is clear – as with the move to auctioning in the EU power sector. Price, and the value it
creates, also of course carries the risk of abuse and sometimes fraud, and thus demands strong
governance.
Finally, trading does create constituencies which then support continuation of the system; and which
indeed have an interest in a stronger system. This has some potential to protect GHG regulation
against the volatility of political attention on climate change.

Investment & innovation impacts
There are no quantitative (monetised) studies of investment impacts, but the managerial interviews
surveyed in this study suggest that the EU ETS has affected investment decisions, but so far only in
limited ways, mainly small-scale efficiency related investments rather than being sufficiently clear to
drive large long-term investment decisions (see Section 3.2).
The EU ETS has been effective at getting attention to climate change in company boardrooms,
which is a prerequisite for such decisions (see Table 2). It also provides a longer term context that
helps to frame company strategic decisions. In this capacity, the EU ETS has probably been effective
in helping to deter major carbon intensive investments. This again is a useful precondition – a wise
choice in a carbon constrained world and also helping to free up capital that could be turned to low
carbon investment.
Importantly, there is evidence that investment and innovation responses are stronger in companies
which face a shortage of allowances, than in those with surplus allowances – a finding at odds with
classical theory but consistent with theories of behavioural economics, which emphasis loss and risk
aversion more than pure optimisation.
However, the volatile price – and lack of clarity beyond 2020 - has undermined the potential of the
EU ETS to drive the large, long-term investments that decarbonisation ultimately requires. For this,
more targeted supports – notably the renewable energy policies – have been more directly impactful.
Other instruments (like the UK floor price and contracts-for-difference) may help to try and bridge
the gap between carbon pricing and other investment drivers.1

1

The UK is undertaking a major Energy Market Reform package, the main purpose of which is to create a
stronger basis for low carbon investment. This includes a system of long-term ‘contracts for difference’ in
which investors are guaranteed a price consistent with a certain minimum level of electricity price – if the actual
(market) price is below this level, the government contracts to make up the difference. In addition, the EMR
establishes a floor price for CO2, through taxation, at a level which is increased if the EU CO2 price is too low.
It is a complex package designed to increase the security of investment, and thereby lower the cost of raising
the large amounts of finance required. For details see the UK Energy White Paper on Energy Market Reform
(July 2011).
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Competitiveness impacts
Interactions with other policies
The EU’s 2020 greenhouse gas target went along with ambitious targets on renewables and energy
efficiency. Analyses at the time showed that delivering these other targets would probably be
sufficient to deliver the 20% GHG target. The renewables target was written into a Directive with
strong policies emerging, and eastern European concerns have helped to strengthen energy
efficiency policy. The collapse in carbon prices is not just due to the recession but because ETS
design failed to take adequate account of these other targets and policies.
A price floor in Phase III would help protect the EU ETS against the consequences of this outcome,
and avoid an unhelpful sense of competition between the EU ETS and complementary measures on
energy efficiency and renewables investment, that are also necessary.

Evolution and Prospects
The EU ETS emerged out the failure of efforts throughout much of the 1990s to introduce a carbon
tax in Europe and scepticism about the effectiveness of voluntary agreements. In addition, two
Member States – the UK and Denmark – had introduced very different kinds of pilot emission trading
schemes, which highlighted the risk of Europe ending up with lots of different, disjointed schemes.
Initial resistance in the UK to having its own (albeit demonstrably inferior) scheme superceded by
the EU ETS was quickly overcome.
The EU ETS has become well embedded. The high-profile failure of Sarkozy’s French carbon tax in
2010 further reinforced the sense that emissions trading is a more feasible route to carbon pricing,
though it is also now more widely understood that carbon taxation may also have a role – in other
sectors, and or at different stages of production chains.
The sequential design of the EU ETS has been central to its development, and enabled many initial
inadequacies to be dealt with in later Phases. In Phase III, the centralisation of cap-setting and the
move to auctioning in the power sector are radical improvements based directly on the earlier
experience.
Despite this, problems remain. An unreasonable number of sectors have been classified as “at risk of
leakage” and thus will receive free allowances, which will extend problems of potential windfall
profits. The dynamics of the market that have led to a pattern of ‘periodic instability’ in price are still
not fully understood. Most fundamental, the resistance to creating a price floor has left the EU ETS
as the “residual” system absorbing the impact of both recession and complementary policies on
energy efficiency and renewables - creating unnecessary tensions between them and leading to the
present collapse in prices.
It remains unclear whether the EU ETS will have to wait until Phase 4 to solve these remaining
problems. Like all policies and institutions, those created by the EU ETS are resistant to change, and
the self-image of the EU ETS as leader makes it resistant to learning in turn from some of the other
systems being developed around the world.
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1. Introduction
The European Union’s Emissions Trading System (EU ETS) is the largest demonstration of
greenhouse gas emissions trading in the world. It provides vital experience in the implementation of
trading systems and offers lessons regarding mechanism design, effectiveness and some of the
political trade-offs involved in establishing trading schemes in other jurisdictions.
The full objectives of the EU ETS have never been fully outlined but Tindale et al (forthcoming)
outlines them as:
•
•

to reduce GHG emissions at least cost;
to promote low carbon corporate investment by providing a price signal that enhances the
economic viability of energy efficiency, renewable energy and other low-carbon energy
sources.

How has the effectiveness of the EU ETS been evaluated thus far, and in which ways have other
emerging ETS schemes around the world addressed lessons learned from the EU ETS? The EU ETS
represents a highly innovative and ambitious policy instrument, which has experienced a steep
learning curve during the first two phases of its existence. The major set-backs during this period
included those of over-allocation and windfall profits. On the other hand, early evaluations also
suggest the scheme has been successful in inducing emission reductions primarily by encouraging
fuel switching in the power sector. The UK Department for Energy and Climate Change estimated
that Phase II will reduce EU emissions by 580 MtCO2e compared to 2005 levels and 3100 MtCO2e
over Phase III.
However, distinguishing emission reductions to the EU ETS and to the demand reduction due to the
global recession is a difficult task. More generally, evaluating the EU ETS impacts on multiple
dimensions (such as investment and pricing behaviour) has been a challenge posed to the research
community, as experience grows and more and more data becomes available for analysis. The
literature evaluating the EU ETS impacts and effectiveness has indeed seen rapid growth. Climate
Strategies has played a key role in conducting rigorous and pan-European research on many of the
key topics, including allocation methodology and auctioning, the competitiveness and carbon leakage
concerns, as well as impact on low carbon investment.
The purpose of this report is to review evaluation approaches and results from the literature that
have analysed the impacts of EU ETS on three key areas: impact on emissions and abatement,
impact on investment and impact on product prices and profits. These three areas are the key areas
on which literature assessing the impacts of the EU ETS has focused, and they represent both the
objectives and the main side-effect of the mechanism.
The paper aims to provide insights into the following questions:
-

Has the EU ETS contributed towards emissions reductions?
Has the EU ETS induced incentives for investment in low-carbon technology?
What has been the impact of the EU ETS on profits and product prices?
How can the EU ETS be strengthened?
In what ways have other cap-and-trade schemes emerging around the world compare and
add additional insights about the design and impacts of emissions trading, in addition to
those learnt with experience from the EU ETS?

While the scope of this report is limited to a survey of existing literature, we also draw on emerging
data on emissions to assess the impact of the EU ETS on emissions with regard to the historical
situation in which it’s situated.
Section 2 sets the context of this report, providing a brief overview of the EU ETS, including the
price evolution. Section 3 reviews the recent literature (publications in both academic and grey
5
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literature are surveyed) which evaluates the impact of the EU ETS on the three key areas of
emissions and abatement, investment and profits, while Section 4 provides a brief discussion of the
current debate to strengthen the mechanism. Section 5 discusses emerging experience from across
the globe and concluding comments are presented in Section 6.
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2. Context and History
The EU ETS emerged from previous attempts to enact carbon tax across the EU member states. This
proved to be politically impossible, but the architecture of the Kyoto Protocol provided a template of
inter-country emissions trading on which the EU could build a smaller model.
The EU ETS came into being on January 1, 2005 and is currently in its second phase2. The first
phase ran from 2005 to the end of 2007 and provided important learning experiences for the
development of the mechanism. The second phase runs from 2008 until 2012, mirroring the
commitment period of the Kyoto Protocol. A third phase will run from 2013 until 2020 – although the
EU has identified an annual reduction in the cap that will run beyond this date.
The EU ETS focuses on controlling installation level carbon dioxide emissions from power generation
and industry, from domestic production only – it doesn’t cover emissions embodied in trade. The
scheme encompasses over 11,500 installations across 30 countries. 3 The scope of the scheme
covers approximately 40% of total EU emissions, with over-land transportation, agriculture and
domestic consumers as the major omitted sectors. The majority of emissions covered by the scheme
emanate from the combustion of fuel for the generation of power, representing 55% of emissions in
the system. Combustion for other purposes along with the production of iron, steel and cement, and
the refining of oil products account for the vast majority of the remainder (Figure 1).
Any installation covered by the EU ETS must surrender European Union Allowances (EUAs) to match
the quantity of their verified emission levels on an annual basis. These allowances are freely tradable
– both within phases, between installations and also between any other registered financial
intermediaries or parties. The trading of EUAs is matched by a movement of Assigned Amount Units
(AAUs) issued to countries under the Kyoto Protocol. This implies that the EU ETS is backed by the
legal architecture of the Kyoto Protocol – and is the largest example of the International Emissions
Trading structure established within it.

2

In the UK, the EU ETS was preceded by the UK ETS, a voluntary scheme that was first proposed in 1998 and
eventually ran from 2002 to 2006. The purpose of the UK ETS was to reduce GHG emissions, provide
companies with early experience of emissions trading, and to encourage the establishment of an emissions
trading centre in London (Defra, 2006). The performance of the scheme was reviewed after its first year (The
UK Emissions Trading Scheme: A New Way to Combat Climate Change (NAO, 2004)), second year (Review of
the first and second years of the UK emissions trading scheme (NERA, 2004)) and at the time of its closure
(Appraisal of Years 1-4 of the UK Emissions Trading Scheme (Defra 2006)).
3

Norway, Liechtenstein and Iceland joined the scheme in Phase II, although Iceland was not required to submit
a NAP for the second phase, as Icelandic installations falling within the scope of the EU ETS could be exempted.
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Figure 1: Coverage of the EU ETS
Source: CITL (2011) and Ecofys (2009).
Notes: Non-ETS emissions include emissions from land-use change.

As an alternative to surrendering EUAs to match verified emissions, installations can purchase credits
from the international mechanisms established under the Kyoto Protocol. The ETS Linking Directive
came into effect in October 2004 – allowing credits from the Clean Development Mechanism
(Certified Emission Reductions, CERs) from 2005 and Joint Implementation credits (Emission
Reduction Units, ERUs) from 2008. The amount of external credits allowed into the system has been
capped at just under 1.7Gt CO2e in order to ensure that the use of credits is additional to domestic
efforts to reduce emissions. Thus far, the relatively low cost of CERs has not undermined the price of
EUAs.
In Phase I and II of the system, the vast majority of allowances were allocated for free to
installations via a process of National Allocation Plans, designed by each member states and
approved by the European Commission.4 The allocation of emissions by sector and country in the EU
ETS are shown in Figure 2 (for Phase I of the EU ETS) and Figure 3 (for Phase II). Concerns
regarding efficiency and windfall profits have led to a change for the forthcoming Phase III. Banking
of allowances from Phase I to Phase II was not permitted, while Phase II allowances can be banked
forward to Phase III. The effect of this latter provision means that, unlike in Phase I, Phase II
allowances will have some value going forward into Phase III. A further implication, however, is that
if there is a surplus of permits in Phase II, either as a consequence of early abatement, overallocation or the economic down-turn, this surplus will carry forward into Phase III.

4

In Phase I only 0.13% of allowances were auctioned . In Phase II a small number of countries including the
UK and Germany have decided to auction a small amount of their allocation, amounting to 3% of the total EU
ETS cap (Ellerman 2010).
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Figure 2: Allocation of allowances by country and industry (Phase I)
Source: CITL via the European Environment Agency

In Phase III, which is designed to run from 2013 to 2020, the allocation of allowances will switch
towards a mix of auctioning and free allocation. There will be no free allocation to the power sector,
and only industries that meet defined criteria concerning carbon and trade intensity will receive free
allocation. 5 With no National Allocation Plans, the cap is defined centrally and will decline annually at
a set rate of 1.74% per year.6 This rate of reduction will extend beyond Phase III of the EU ETS.

5

There will be some free allocation to the power sector of the newest members states in central and eastern
Europe.
6

The EU parliament is due to take a vote on a proposal backing intervention to tighten the ETS in Phase III (in
terms of cap and annual decline rate of the cap), on Feb 28th 2012.
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Figure 3: Allocation of allowances by country and industry (Phase II)
Source: CITL

In addition to these changes, Phase III of the EU ETS recently has seen the inclusion of aviation
emissions, with an aviation emissions trading scheme linked to the EU ETS beginning in 2012. Under
this scheme any flights operated to, from and within the EU will have to surrender an allowance for
each tonne of CO2 emitted on both inbound and outbound flights. As it covers some 5000 airlines
both within and outside the EU, it is a significant step in capturing trans-border emissions. Indeed,
some two thirds of airline companies affected are non-European carriers. The introduction of
aviation, and importantly the extension of its coverage to non-EU firms, represents an important
step toward potentially including wider consumption emissions along with production emissions
within the scheme. It has also attracted much legal attention, with challenges from a number of US
firms, and contentions from Chinese airlines that they would refuse to pay the charge.7 This is an
active area of negotiation for the EU and how this issue may be resolved seems unclear. Although
the provisions of inclusion of the aviation in the EU ETS does not explicitly provide for refunding
revenue to any of the countries it may impact, there is a clause that allows for airlines to be
exempted if ‘equivalent action’ is being undertaken in non-EU countries. How this equivalent action
is determined by the Commission is still to be determined, and such provisions only cover in-bound
flights, thus only half of the price would be avoided. Despite these fears the actual cost implications
of inclusion of aviation in the EU ETS seem small. Qantas estimated that the total cost per ticket
would be just 0.5% extra on an economy ticket from Australia to London.8 The successful inclusion
of aviation could lead to similar moves in the maritime sector, and could create crucial demand that
could help to buttress EUA prices. Furthermore, it could provide impetus for the International Civil
Aviation Organisation to advance discussions on a potential sector agreement for the reduction of
global emissions from aviation.
7

In response to the legal appeal launched by US operators, the European Court of Justice confirmed
that the system was compatible with international law in late December 2011. Despite this verdict,
the Chinese Air Transport Association (CATA) has announced in January 2012 that it would continue
its legal action against the EU.
8
Information from Qantas website – Available at http://www.qantas.com.au/travel/airlines/carbonpricing/global/en#jump1
10

ANALYSES OF THE EFFECTIVENESS OF TRADING IN EU-ETS

Price evolution
Phase I of the EU ETS started in 2005 with optimism regarding the effectiveness of the mechanism,
uncertainty over the scarcity (or otherwise) of allowances, strong overall economic conditions and
rising fuel prices (Figure 4). Allowance prices reflected these conditions with prices rising steadily to
the region of €20 to €30 per allowance (predominantly tracking the coal-gas price spread). Gas price
rises in late 2005 and early 2006 pushed the allowance price up to over €30 per tonne, a level at
which alternative abatement options to coal-gas switching started to become desirable. One example
of this is the switching from high-carbon lignite coal to lower carbon hard coal in Germany (Neuhoff
2008). This led to a brief decoupling of the carbon price from the coal-gas spread.
A high price level was sustained until April of 2006 when the first verified emissions data for 2005
was due to emerge from member countries. At this point, information started emerging from a
number of member countries that there was a surplus of allowances in the system: due to the
prohibition of banking allowances forward from Phase I into Phase II, any surplus of Phase I
allowances would be effectively worthless at the end of 2007. This realisation led to a dramatic drop
in carbon prices, followed by a decline to zero as it became clear that there was an over-allocation of
allowances in Phase I.
It was during this period that the price of Phase I allowances (the value of which had disappeared),
and Phase II allowances (which retained a long-term value), diverged. Installations, especially power
companies, looked to purchase future delivery of permits for Phase II of the EU ETS between 2008
and 2012. The price of Phase II permits remained in the €15-€20 range through the remainder of
Phase I, although there was a slight fall after the publication of the Commission’s decisions
regarding the Phase II National Allocation Plans, which showed lower cuts than the market
anticipated.
Phase II permits continued on a steady rise through 2007 and into 2008 – driven by rising oil prices,
pushing up index-linked gas prices and the coal-gas spread. Expectations about future prices also
increased as discussions regarding stronger climate policy grew in the international arena. Prices
reached a peak of over €30 per tonne in July 2008. This was despite the growing financial crisis.
Prices fell back rapidly from this point, however, as the first reports of over-allocation (Laing et al
2009) were dwarfed by the emerging credit, financial and economic crisis. The collapse of economic
output in the industrial sector across Europe, shown by the contraction of GDP of the EU27 by
almost 5% in 2009, dramatically reduced demand for allowances, and prices fell sharply, reaching a
minimum of under €10 per tonne in the first months of 2009. Prices have subsequently stabilised
briefly in a narrow band between approximately €12 and €16 per tonne, before a latter collapse
towards the end of 2011 drove them down towards €6 per tonne. This latest collapse has been
driven by increasing fears of the large surpluses of allowances accumulated, predominantly in the
iron and steel and cement sectors as highlighted in Sandbag (2011). This surplus can be banked
forward into Phase III, implying potential surpluses out as far as 2020. The continuing economic
turmoil engulfing Europe, and fears of a recession in 2012, have also dampened demand. Meanwhile,
the uncertainty in global climate negotiations, including the ‘psychological effect’ of Canada
withdrawing from the Kyoto Protocol have also led to price falls in CERs that help to underpin the
EUA price (Reuters 2011a).
Rickels et al (2010) has conducted an in-depth econometric analysis of the factors driving EU ETS
Phase II prices. The study finds that there is a significant influence of gas, coal and oil prices, of
economic activity, measured by price indices of the economic activity in the electricity, oil and gas
sectors, and of weather variations. They found evidence of the coal-gas switching effect in relation
to forward prices, but for spot prices demand-side effects dominate. Weather variations are found to
impact prices more through their effect on carbon-free power supply than through demand effects.
As renewable provision grows with the EU 2020 renewables targets, the effect of availability of
renewable power may become more important in driving future carbon prices. As the scale of
generation provided by renewables such as wind, along with hydro and solar, increases in the
energy mix in line with the EU Directive’s 2020 renewable targets, the availability of such supply is
11
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likely to impact on carbon prices as it will help determine the demand for carbon permits from the
major electricity providers of Europe as they are required to decrease generation from carbonintensive generating plant such as coal and gas. How substantial the downward pressure on carbon
prices will be will depend on the purchasing, banking and hedging strategies of the major European
utilities.9
Figure 4: EU ETS Allowance prices 2005-2011
Source: ICE Futures Europe.

Volatility
The chart of EU ETS prices in Figure 4 shows their volatility over the six-year history of the
mechanism. The levels of prices have been lower than some ex-ante predictions, but there has also
been a large body of discussion surrounding the volatility of prices. Price volatility peaked during
mid-2006 following the uncertainty surrounding the release of 2005 verified emissions data, and the
subsequent price collapse. Excluding this time period, price volatility in the EU ETS is less than in
coal and crude oil markets, and only slightly greater than commensurate markets in electricity and
natural gas (Ellerman et al 2010).10

9

There are very few studies of the banking strategies in the EU ETS – one initial study, Schopp et al
(2011) is discussed in Section 3.1 below.
10
Volatility is measured as an annualised historical volatility: the standard deviation of financial
returns on assets.
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3. Effectiveness of trading in EU ETS
3.1 Emissions and Abatement
Emission trends
As highlighted by Grubb et al (forthcoming), the first of the twin objectives of the EU ETS is to
achieve GHG reductions and at least cost. The first question that arises when assessing the EU ETS’s
effectiveness is whether the EU ETS has led to GHG reductions in the EU. The assessment of this
task has proved difficult, as it requires understanding of what the situation would be without the EU
ETS. This report begins by analysing some of the data relating to the EU’s emissions profile to
determine if there is any discernible change in trends at the inception of the EU ETS, and continues
by reviewing the literature which has sought to quantify the abatement that has occurred.
Since the start of the EU ETS, total production emissions have reduced in all of the EU’s six largest
CO2 emitting nations, with the exception of Poland (
Figure 5). In France, Italy and Spain, emissions had been increasing from 1990 until the start of the
EU ETS, to be turned around to a reduction in the four years since its introduction. However,
whether these reductions can be attributed to the EU ETS or merely symptomatic of wider patterns,
is a different matter.

Emission trends by country
For the EU as a whole, emissions have reduced at an average rate of 0.4% per year since 1990.
Between 1990 and 2004 they fell by 0.08% per year, and between 2005 and 2010 they decreased
by close to 1% per year. Although the 2009 and 2010 data are estimates, they suggest that the
year-on-year emissions reduction between 2008 and 2009 was the largest in the period. 11 The
financial crisis is likely to have been the primary cause of this reduction in emissions: its impacts can
be most clearly seen in the case of Spain where emissions reduced by 7.7% between 2007 and 2008,
mirroring decline in output following the crisis. Spain’s growth rate dropped from 3.6% in 2007 to
0.9% in 2008, before a contraction of 3.7% in 2009 (IMF 2011). Unemployment was similarly
affected, rising from 8% in 2007 to 11% in 2008 to over 18% in 2009. The effect was similar across
the EU as a whole with growth rates of the EU27 declining from 3.2% in 2007 to 0.3% in 2008
before a contraction of 4.3% in 2009. Some EU countries experienced even greater declines, with
the GDP of the Baltic states contracting by over 14% in 2009. Declercq et al (2010) estimated the
impact of the recession on emissions from the European power sector at approximately 150 MtCO2e,
through lower electricity demand, lower fuel prices, offset slightly by the lower carbon price. A report
commissioned by the UK’s Climate Change Committee on the impact of the economic downturn on
UK GHG emissions (Cambridge Econometrics 2009) supports these findings. These findings would
seem to indicate that the reductions in overall EU emissions that have occurred since the inception
of the EU ETS are more the result of the impacts of the financial crisis than the EU ETS.
Overall, despite these post-2005 EU emissions reductions, only the recession-driven lowest recent
annual total emissions of 2009 approach a linear 20% reduction on 1990 levels, and total EU 2010
emissions indicate a sharp return to higher levels (see
Figure 6). EU Emissions are well above a linear trajectory that could lead to a 30% reduction from
1990 levels, a potential aim for the EU if an international agreement had been in place at
Copenhagen, and have been for the last 15 years.
11

Data for the EU 27 countries, from IEA World Energy Balances, 2011, ran only until 2008. A separate dataset,
from BP Statistical Review of World Energy 2011, includes the years 2009 and 2010 but uses a slightly different
subset of countries. Emissions data differed between the two datasets by a relatively consistent value. The
mean of this difference for the previous ten years was calculated, and subtracted from the years 2009 and 2010
to convert them into figures consistent with the original dataset. The 2009 and 2010 datapoints on Figure 3 for
Total EU 27are hence extrapolated estimates, correct to around 10%.
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Figure 6 shows that verified EU ETS emissions mirrored the pattern of total EU emissions, but in
contrast are below the capped level of the scheme: this has had significant implications for
allowance prices in the EU ETS, and the scale of abatement and investment that these prices have
driven.
Figure 5: CO2 emissions of the EU’s highest polluting nations, 1990-2008
Source: BP Statistical Review of World Energy
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Figure 6: EU ETS emissions, caps and 20 and 30% reductions trajectories
Source: Data from IEA World Energy Balances, 2011
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Energy intensity trends
As overall emissions may be affected by the swings in economic output pre and post the financial
crisis, this report now examines two other measures, emissions and energy intensity, to tease out
whether the EU ETS has had any impact on the emissions profile of the power sector, controlling for
electricity demand, or the energy intensity of the economy. Using electricity output (GWh) as the
energy measure, emissions intensity in the EU power sector has shown a gradual decline in the
years since 1990, as Figure 8 (a) shows. This indicates a general movement towards less carbonemission intensive electricity production as power producers have improved plant efficiency,
replaced existing capacity with newer, more efficient like-for-like generation especially in the postcommunist states, and also moved from carbon emission-intensive coal generation to lower-intensity
gas (Figure 7). This pattern has continued, and accelerated, since the introduction of the EU ETS:
between 1990 and 2004, emissions intensity decreased at a rate of 1.07% per year, compared to
1.5% per year in the first three years since the start of the EU ETS. However, this is mostly due to a
sharp reduction in emissions intensity between 2007 and 2008, by far the biggest annual reduction
in the period. Without this reduction, emission intensity would have showed no decline in pre-EU
ETS levels. Between 2007 and 2008 coal as a percentage of total generation fell from 30.4% in 2007
to 27.85% in 2008 (IEA 2011). This change occurred in the midst of stable electricity demand across
these two years. However, it preceded a drop of almost 5% in total electricity demand between
2008 and 2009.
Figure 7: EU electricity generation 1990-2009 (IEA 2011)
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Energy intensity, or the amount of energy consumed per unit GDP, has also decreased steadily since
1990 (Figure 8 (b)). Between 1990 and 2004 these reductions averaged 1.2% per year, or 29.6
ktoe/billion US$ for the period, and during the first four years of the EU ETS, energy intensity
reductions were at 1.8% per year, totalling $12.1 ktoe/billion. The biggest annual reduction occurred
between 2006 and 2007, at 4.6 % or $5.9 ktoe/billion. In contrast to the emissions intensity of
power and overall emissions there was little impact of the financial crisis on energy intensity – at
least in its early stages.

15

ANALYSES OF THE EFFECTIVENESS OF TRADING IN EU-ETS

Again, as with overall emissions, there is no obviously discernible change in the overall trend of
aggregate emissions or energy intensity in the EU at the time of introducing the EU ETS. However
this does not necessarily preclude activities driven by the EU ETS being undertaken at firm or
industry level as we discuss in Section 3.2. The specific ‘bottom up’ estimates of emission impacts in
the range 30-80MtCO2, reviewed below, represent only 1-2% of EU emissions (2-4% of the capped
sectors emissions) – smaller than other factors affecting the trend.
Figure 8: (a) Emissions intensity, and (b) Energy intensity
Source: data from IEA World Energy Balances 2011 and IMF World Economic Outlook (Edition:
September 2011)
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Sectoral emission trends
Although there is no clear impact on overall EU emissions what the EU ETS has achieved is the
setting of an upper limit on emissions from the EU’s power and industrial sectors. Whether this cap
has achieved any actual reductions from a business as usual scenario is arguable, but if the overall
environmental objective was to produce definite levels of emissions in those sectors it can be said to
be broadly successful.
The voracity of this statement can be seen in the fact that between 2005 and 2007, emissions from
the sectors included in the EU ETS actually increased slightly, from 2014 to 2055 Mt CO2e (a 2%
increase); however, in each year emissions were significantly below allocated allowances, remaining
2.3% below allocation levels for the period 2005-7. This meant that overall verified emissions were
well below the cap in Phase I as a whole, implying there was a surplus of allowances in the first
phase of the EU ETS. (The implications of this have been seen in our discussion of the evolution of
carbon prices in Section 2 above.) The reasons why such a surplus occurred have been attributed to
the lack of data available, and intense industry lobbying when countries set their national allocation
plans. Phase I of the EU ETS was essentially a pilot phase, and the data that it helped to create
helped improve national allocation plans in the second phase. It helped to provide both valuable
learning experiences and also helped to secure industry buy-in to the concept.
At the start of Phase 2 in 2008, emissions from ETS sectors showed a downturn to just below 2000
Mt CO2e (Figure 9). The next year, 2009, saw a large drop in emissions of almost 220 Mt CO2 (11%
of the previous year’s emissions) at the same time as the EU economy contracted by almost 5%. In
2010 emissions climbed again, but remained at 9% below 2005 levels (8.3% below 2008 levels).
Verified emissions were 8.6% above allocated emissions in 2008; however the dramatic impacts of
the financial crisis and the recession have meant that in both 2009 and 2010 verified emissions were
again below allocated emissions – mirroring the surpluses of Phase 1. Whether this trend continues
depends on the speed of European economic recovery.
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Figure 9: EU ETS Verified emissions by sector 2005-2010
Source: CITL (2011)

Many of the changes between Phase I and Phase II were due to changes in the combustion sector,12
for which verified emissions fell by 7% between Phase I and Phase II (to present13). This is in
comparison to total verified emissions, for all sectors, which declined by 8% over the same period.
Much of this reduction in emissions has been driven by lower emissions intensity of power
generation as average annual electricity demand in the EU in Phase II was only 1.5% lower than in
Phase I (IEA 2011).14 In contrast to total emissions, verified emissions for the combustion sector
were greater than allocated allowances: by 1% for 2005-7, and 13% for the period 2008-10 (Figure
10). This led to power companies being short in the allowance market. This is partly due to the
design of the EU ETS which gave greater relative allocation to the industrial sectors than the power
sectors in order to encourage liquidity in the market. For the power sector, Ellerman et al. (2010)
has explored the statistical relationship between the EU ETS carbon price and the coal-gas spread,
and finds evidence that the scheme induced fuel switching from coal to gas. In contrast to power
sector impacts, some industrial sectors have accumulated large surpluses of allowances as is
discussed below.

12

The combustion sector provides an approximate estimate for the power sector in the EU ETS.

13

The comparison between Phase I and Phase II can be problematic as Phase II is still open, while Phase I has
closed, implying that different abatement behaviour that may be observed in the latter stages of the Phase may
change the picture.
14

Electricity demand data was only available for 2008 and 2009, and hence there may have been a greater
reduction in demand in 2010. However, that would seem unrealistic due to the improved economic conditions in
2010 compared to 2009.
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Figure 10: EU ETS Allocated and Verified Emissions 2005-2010
Source: CITL (2011)
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Future emission trends
Despite the shortfall in allowances for the power sector, there is a strong expectation of an overall
surplus of allowances in the Phase II period of the EU ETS. Unlike between Phase I and Phase II,
surplus allowances from Phase II can be banked forward to Phase III: the effect of this banking will
be to reduce the scale of abatement required in the future to meet the cap in Phase III. This surplus
of ETS credits, combined with around 1.7GtCO2e of international credits allowed to enter the EU ETS
prior to 2020, threatens to eliminate the need for domestic abatement in ETS sectors well into Phase
III.
A recent analysis highlighted the scale of this issue, finding that 77% of EU ETS installations are
currently holding a surplus of allowances (Sandbag 2011). The report estimated that 855MtCO2e of
excess allowances will accrue to industry by the end of Phase II – of which 672MtCO2e will be
banked forward into Phase III. The greatest surpluses were estimated in the industrial sectors,
mainly steel (165Mt) and cement (143Mt) – with the power sector showing a deficit of 530Mt of
allowances. This is a result of the allocation methodology of the ETS, where power sector allocations
were short by design in order to encourage liquidity in the market. In addition, the surplus
allowances in Phase II also have implications for Phase III. As the cap in Phase III is based on
average allocated emissions across Phase II the surplus pushes up the baseline across Phase III to
the tune of 1.2Gt until 2020. The Sandbag report recommends that 1.7Gt of allowances should be
set-aside and retired to correct for the full effects of the oversupply. Without such actions, Sandbag
(2011) estimates that the EU ETS will only effectively cap emissions in 2014 – rising to 2018 once
the import of international credits is taken into account. The inclusion of aviation may help to
increase demand for these surpluses, but as average annual emissions for the sector for 2004-2006
was 219Mt, and free allocation from 2013 onwards is 208Mt, the demand is unlikely to be sufficient
to cover the overall surplus (European Commission 2011).
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In theory the EU ETS design takes account of this potential surplus by allowing banking forward of
allowances. Schopp et al (2011) investigate the conditions under which such banking is taking place,
and the effectiveness of this banking in providing a long-term increasing carbon price signal. They
find that banking was creating this long-term signal up until the summer of 2011, but subsequent to
that the implied rate-of-return of banking increased, and thus no longer delivers a smooth gradually
increasing price trajectory. They find that future contracts for EUAs are traded at a premium over
the overall interest rate in Europe, implying perceptions of, and accounting for, regulatory risks. This
premium is greater for post-2012 contracts than those for before. They hypothesise that the drop in
carbon prices could be attributed to an increase in the rate of return requirements by financial
investors. This could be because of doubts over the strength of the European economy or the rate of
progress in international climate change negotiations. The study opens up important questions
relating regarding the hedging strategies of both utility and financial investors.
Overall, the history of the EU ETS helps to highlight the problems related to setting caps in
emissions trading schemes. The EU ETS has been successful at capping industry and power
emissions at a set level – but whether the set levels are significantly below a business as usual
scenario is unclear. Of course industrial decline has been a factor in this surplus, but the allocation
process of nationally determined allocation plans – potentially opening up the process to industry
lobbying and political influence – may also have contributed. How the move to a centralised cap and
auctioning in Phase III changes the impact of industry lobbying and political influence is an
interesting question to be observed. This surplus does not necessarily entail zero abatement; the
economic incentives to reduce emissions due to the presence of a carbon price may still remain.
How much of this abatement has actually occurred is assessed in the next sub-section.

Estimating Abatement
One of the crucial objectives of the EU ETS is to deliver a capped level of emissions from the power
and industrial sectors within the EU. In this objective it has been successful, but this does not
necessarily imply abatement from business as usual.15 Exactly how much emissions have be saved
by the EU ETS (if any) is a difficult question to answer, as it requires assessment against a
‘counterfactual’ estimate.

Table 1: Estimates of emissions abatement from the EU ETS

Study

Methodology

Key Results

Ellerman and
Buchner (2008)

Econometric modelling

Abatement from Phase I in the range of 120300MtCO2

Delarue et al
(2008)

Econometric modelling

Power sector emissions reductions of 90MtCO2 in
2005 and 60MtCO2 in 2006

Anderson and Di
Maria (2011)

Dynamic Panel data
model

Total abatement in Phase I 247MtCO2

Deutsche Bank
(2010)

Econometric modelling

Residual abatement in 2008 of 38MtCO2, 2009
emissions below BAU

New Carbon
Finance (2009)

Econometric modelling

40% of 3% fall in 2008 emission due to the EU
ETS

Point Carbon
(2009)

Anecdotal evidence

60% of firms reported abatement or planned
abatement in 2008 or 2009

15

The overall cap of the EU ETS has been met, but this does not necessarily imply that all firms have been
completely compliant, for example in Germany in 2007 sixteen operators did not surrender allowances in time
(EEA 2008).
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A number of studies are now starting to emerge that has attempted this task (Table 1). The majority
follow a similar methodology, econometrically estimating emissions without the EU ETS, and
comparing verified emissions against this scenario. Using this approach Ellerman and Buchner
(2008) estimated abatement from Phase I (2005-2007) in the range of 120-300 MtCO2, with a best
estimate of 200 MtCO2. A similar study by Delarue et al (2008) estimated that the carbon price
signal brought about emissions reductions in the power sector of 90 MtCO2 in 2005 and 60 MtCO2 in
2006.
Anderson and Di Maria (2011) used a dynamic panel data model to estimate the level of abatement
in Phase I of the EU ETS by comparing verified emissions with an estimated business-as-usual
scenario. They estimated total abatement of 247Mt CO2.
Deutsche Bank projections in 2010 for Phase II and Phase III estimated required residual abatement
in 2008 after the use of offset credits at 38Mt (Deutsche Bank 2010). However in 2009, and in their
estimates for 2010-2012, business as usual emissions are below that of the ETS cap, including the
use of offset credits. This implies that Phase II may show a surplus of credits that can be banked
forward to Phase III. A further study showed that 40% of the 3% fall in 2008 emissions compared
to 2007 can be attributed to EU ETS abatement, larger than the 30% they attribute to the decline in
industrial output (Figure 11) (New Carbon Finance 2009).
Figure 11: Factors affecting 2008 emissions
Source: New Carbon Finance (2009)

An alternative method for producing counterfactual scenarios is the surveying of EU ETS participants
to try and analyse their behaviour. This was an approach conducted by Point Carbon (2009), with
anecdotal evidence suggesting that 60% of companies reported abatement or planned abatement in
both 2008 and 2009.
The estimation of abatement from the EU ETS is an extremely difficult task. The use of
counterfactual studies allows estimation against a business-as-usual scenario – but runs the same
risks of any study using counterfactual scenarios in that they are dependent on the assumptions
made regarding wider economic and technological factors. However, economic forecasting carries
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uncertainties, and while alternative methodologies using survey techniques allow for indications of
trends for capturing patterns using anecdotal evidence, they run the risk of both selection bias in
identifying and securing evidence from respondents, and bias of substance as firms may over-report
actual abatement activity to prove their environmental credentials. They may also under-report due
to managerial and informational disconnects within firms.
Estimating the type of abatement is also methodologically difficult – evidence has emerged that the
main abatement option in the power sector (and also in the EU ETS as a whole) has been to switch
to gas-based generation plants in place of coal. The evidence of this is in the close correlation found
between movements in the carbon price with movements in the coal-gas spread throughout most of
Phase I and II (Ellerman and Buchner 2008). 16
Evidence from other sectors is sparse, although there is some evidence that abatement has occurred
in unexpected areas. Cement contributes about 8% of EU ETS emissions, arising both from burning
fuel to provide heat for the kilns and also from the chemical processes that covert limestone into
clinker. The cement production sector was not seen as having significant abatement opportunities,
yet abatement has occurred through some kilns moving toward low-carbon alternative fuels
including waste and biomass, and cement of lower clinker intensity having been developed and
therefore reducing the process emissions embodied in the product (Grubb et al., forthcoming,
Ellerman et al 2010).
The EU ETS has been successful at capping emissions from Europe’s power sector and energy
intensive industries. Whether, however, there have been any emissions reductions as a result of this
cap is another question, especially in the light of the surpluses that have resulted from allocation of
emissions being greater than verified emissions. From analysing macro EU data there is no clear
break in general trends as a result of the introduction of the EU ETS. Changes in emissions and
energy intensity are greater at the time of the financial crisis, indicating that this has been a greater
determinant in constraining EU emissions. Calculating more methodologically robust estimations of
demand has proved a tricky task – producing a realistic counter-factual scenario given the nature of
the economic circumstances is difficult. Authors such as Ellerman and Buchner and Point Carbon
have attempted to estimate abatement, either through counter-factual scenarios or through
interviews with industry.
The general conclusion from this work is that despite the surpluses of allowances there is some
evidence of abatement, totalling perhaps in the range of 40-80MtCO2 per annum, in certain sectors
including the power sector and cement. The published estimates we found cover the first four years
of the ETS – perhaps because of time lags in publication but also presumably because the credit
crunch induced a recession so severe that econometric ‘counterfactuals’ for 2009 onwards are even
hard to construct credibly. Overall the numbers are positive, but modest, and the types of
abatement not so central in the context of what is required to meet Europe’s long-term targets,
because they involve mostly operational rather than investment responses.

16

The coal-gas spread is the difference between the price of coal and natural gas. If this increases it increases
the cost of the major abatement option, driving up the price of EU ETS allowances.
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3.2 Impact on Investment
The previous section has discussed the doubts that have arisen regarding whether the EU ETS has
achieved the first of the two of the key objectives highlighted by Grubb et al (forthcoming). We now
turn to the second objective that they identified, that of driving longer-term investment decisionmaking.
Carbon prices, along with driving short-term switching between fuel types, are also designed to drive
innovation in new low-carbon technologies, incentivise additional investment in low-carbon assets,
and reduce investment in carbon-intensive products and processes. By increasing returns to lowcarbon assets emissions pricing can make them become relatively more profitable against high
carbon assets. If we take a step further and assume there are learning benefits from cumulative
installation, a carbon price allows for an earlier switch to new technology than a situation without
the policy (Figure 12). The speed and scale at which carbon prices can drive this switch in innovation
and investment depends on the strength of the price signal created, both in terms of magnitude and
also in terms of long-term credibility. Much of the investment required for the switch to a low-carbon
economy is on the timescale of decades; hence a long-term credible incentive is required to shift
investment decisions.

Figure 12: Immediate costs and future benefits of renewable low carbon technology
innovation
Source: Grubb et al forthcoming

The EU ETS is an integral part of the portfolio of measures that aid Europe’s transition to a lowcarbon economy. The incentives on investment induced by the EU ETS should be aligned with the
overall environmental goal, i.e. driving investment away from emissions-intensive assets and
towards those that are lower-carbon. Whether the EU ETS has achieved its emissions target via
short-term investments, or investments in more long-lived assets will be an important determinant
of the long-term cost of carbon abatement in Europe.
In addition, the introduction of emissions pricing may lead to innovative activity in the direction of
low-carbon technologies and plant. This innovative activity will be crucial to minimising the overall
cost of the transition to a low-carbon economy. How much innovation the EU ETS has created to
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date can help to indicate how much of a contribution the EU ETS can make to minimising the cost of
this transition.
Quantifying the impact of the EU ETS on investment is perhaps even more difficult than assessing
abatement. Similar techniques of producing business-as-usual scenarios and comparing performance
against reality are difficult on two fronts. Public data on investment in new low-carbon plants,
technologies and processes is minimal. In addition the computation of realistic business as usual
scenarios – in the context of the largest global financial and economic crisis in the last 80 years – is
complex and difficult to verify. In the absence of these methods, assessing the impact of the EU ETS
upon investment has been done using assessment against intermediate metrics and through survey
and interview data from senior managers at firms under the EU ETS (Table 2).
A European study involving partners from a number of organisations attempted to assess the impact
of the EU ETS on investment by analysing steps in a conceptual investment process (Neuhoff 2011).
The process has three main steps for assessing the effectiveness of any policy for incentivising
investment. These steps are:
1. The policy must capture the attention of relevant decision-makers
2. The policy must allow companies to assess the new opportunities and challenges relevant to
the policy when making operational, investment and strategic decisions
3. The policy must provide an enabling environment that allows businesses to realise
investment projects.
The study consisted on a number of constituent analyses focusing on survey techniques to assess
the effectiveness of the EU ETS in meeting these steps.
Overall, the study concluded that the EU ETS had achieved some degree of capturing the attention
of decision-makers – but climate policy generally is seen as less important than other aspects
determining investment. The study stresses that on the one hand the EU ETS has set a cap on
emissions, with a legal structure that leads to a decline up until 2050. However, elements of the
scheme such as the inclusion of international credits from the CDM undermine some of the
stringency set by the cap, and the clarity of the policy. For providing clarity for decision-makers the
carbon price has contributed to bringing the issue into the framework of managers – but uncertainty
about the level, and importantly the existence of, the future carbon price may reduce some clarity in
relation to investment decisions. It is also important to note that other factors such as access to fuel,
public perception, and technology-specific support policies also play crucial roles in the investment
decisions of power generators (ISI-Frauhofer 2010). Neuhoff 2011 provided a valuable contribution
to the literature highlighting the institution of the EU ETS has had an effect, helping to move carbon
into the boardroom. However, the level of the incentive created by the EU ETS has not been
sufficient to overcome other factors that influence long-term investment decision of the major
players in the scheme.
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Table 2: Studies estimating impact of EU ETS on investment activities

Study

Methodology

Results

Survey of
manufacturing
companies

• Large proportion of firms pursued some measures
to reduce GHG emissions
• Strong positive association between firms’
expectation regarding stringency of the cap and
overall innovation in GHG saving processes or
products.

Rogge et al
(2010)

Survey of German
power sector

• Limited impact on innovation due to its lack of
stringency in its early Phases and its relatively lower
importance than other context factors
• impact on investment has been small so far, CO2
has now become a part of the investment appraisal
of power sector construction

Hoffman
(2007)

Survey of managers
in German power
sector

• EU ETS has become a main driver for small-scale
investment decisions with short amortization times
• Little impact on large scale investment decisions in
power plants or research and development

Petsonk and
Cozinjsen
(2007)

Case studies in
France, Germany,
Netherlands and UK

• Innovative activity in a number of sectors both
within the EU ETS driven by the carbon price
directly, and in sectors outside, for which the
potential to sell offsets into the scheme was driving
innovation

Kenber et al
(2009)

Survey of firms
within and outside
the EU ETS

• ‘all other effects are being swamped by the credit
crisis’
• EU ETS had moved the climate debate into the
boardroom

Aghion et al
(2009)

Investigation of
responses to EU
Community
Innovation Survey

• Found that energy efficiency and reducing
environmental impact were ranked lowest of
innovation motivation

Anderson et al
(2011)

Survey of Irish EU
ETS firms

• Find that EU ETS had been successful in stimulating
moderate technological change

HervéMignucci
(2011)

Survey of corporate
investment
communications for 5
most carbonconstrained EU firms

• During the early years of the EU ETS non-climatic
considerations
• In Phase II of the scheme there were clearer
investment-related responses

Martin et al
(2011)

One of the constituent studies, Martin et al (2011), conducted a survey of almost 800 manufacturing
companies across six European countries, exploring the impact of the EU ETS on climate-change
related measures and clean innovation. The study looks at both product innovation where firms
change product lines to lower-carbon alternatives and process innovation where firms look to reduce
the carbon impact of current production processes. The survey found that a large proportion of firms
have pursued some measures to reduce GHG emissions – the majority of which have undertaken
energy or GHG saving measures relating to their manufacturing or core processes. The study also
found, however, that 30% of the over 400 EU ETS participants within the survey participate only
passively and the majority of these companies do not trade allowances. Firms do expect higher
carbon prices in Phase III, in the region of €40 per tonne, and 70% have engaged in some formal or
informal research and development. The study found that process innovation is strongest in France,
while product innovation is most active in Germany. They study also found a strong positive
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association between firms’ expectation regarding stringency of the cap and overall innovation in GHG
saving processes or products. Importantly they find that firms who are just below the threshold for
free allowance allocation are engaging more strongly in innovation. This study supports the overall
conclusion of its parent study in that there has been some impact from the EU ETS on investment
and innovation, at least anecdotally, but this effect is dependent on the stringency of the scheme –
highlighting potentially the need to strengthen the overall signal emanating from the EU ETS.
Rogge et al (2010) conducted a survey analysis of the German power sector, and found that the EU
ETS had had a limited impact on innovation due to its lack of stringency in its early Phases and its
relatively lower importance than other context factors. Although the overall impact on innovation has
been limited, the study found effect in some areas such as a strong increase in corporate CCS
research and has strengthened existing incentives to improve efficiency in, and the retrofitting of,
coal plants. The study found that the move from free allocation to auctioning between Phase II and
Phase III has triggered stronger interest in utilities – in particular it has reduced some of the
perverse incentives that occurred from benchmarking of allowances, such as maintaining incentives
to construct coal power plants. They also found that although the impact on investment has been
small so far, CO2 has now become a part of the investment appraisal of power sector construction.
Earlier studies investigating the impact of the EU ETS followed a similar survey method. Hoffman
(2007) conducted a survey of managers to investigate the impact of the EU ETS on corporate
investment decisions. He conducted a case study of firms within the German electricity sector,
concluding that companies were integrating carbon costs into investment decisions. The study found
that the EU ETS has become a main driver for small-scale investment decisions with short
amortization times. In contrast by 2007 it had had little impact on large scale investment decisions in
power plants or research and development.
Petsonk and Cozinjsen (2007) looked at a small number of case studies in France, Germany, the
Netherlands, and the UK, finding innovative activity in a number of sectors both within the EU ETS
driven by the carbon price directly, and in sectors outside, for which the potential to sell offsets into
the scheme was driving innovation.
Kenber et al (2009) conducted a small survey of firms both within the EU ETS and a small selection
outside who face indirect impacts through, for example, electricity prices. None of the companies
within the study could quantify the negative bottom line impact from the EU ETS – although the
timing of the study may have had an effect on this with one company reporting that ‘all other effects
are being swamped by the credit crisis’. The study did find that the EU ETS had moved the climate
debate into the boardroom and into the decision-making realm of senior management, but had not
profoundly altered how management ran businesses.
Aghion et al (2009) investigated the responses to the EU’s 2004-2006 Community Innovation Survey,
finding that ‘improving energy efficiency’ and ‘reducing environmental impact or improved health
and safety’ were ranked lowest in importance when looking at innovation motivations. They attribute
this result, in part, to the low and volatile carbon price from the EU ETS in Phase I.
Anderson et al (2011) surveyed Irish EU ETS firms – investigating technological change during Phase
I. They found that 48% of respondents reported employing new machinery or equipment, 74%
made process or behavioural changes and 41% reported switching fuels – contributing to emissions
reductions. Although they moderate these findings by noting the importance of rising energy prices
during the period, they conclude that the EU ETS had been successful in stimulating moderate
technological change.
Hervé-Mignucci (2011) surveyed corporate investor communications for the five most carbon
constrained European utilities in order to investigate the incentive that the EU ETS has created to
invest in low-carbon generation. The focus of the work is on the long-term investment decisions of
major European utilities, investigating both operating and financial investment. The paper finds that
during the early years of the EU ETS non-climatic considerations, including strategic decisions
focusing on the move towards regional utility businesses, and wider regulations, such as those
relating to NOx and SO2 and those relating to energy market liberalisation, were most prominent. In
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comparison at the beginning of Phase II of the scheme there were clearer investment-related
responses to the presence of the scheme, including cancellation of highly carbon-emitting plant.
Whether this trend has continued in the wake of the financial crisis is difficult to assess from this
work as the time period covered is from 2004-2009.
These studies mirror the overall findings of the Neuhoff et al (2011) study in that there is some
evidence of the EU ETS factoring into decision-making, but not on the scale that is required to
impact either the types of long-term capital projects needed to meet the long-term targets that the
EU has set out, or to incentivise the type of innovation required to bring down the cost of meeting
these targets.
Assessing the investment effect of the EU ETS has proved to be extremely difficult; evidence has
had to be gleaned from its impact on managerial decision-making. The inability to produce counterfactual scenarios in light of the financial crisis makes quantitative estimation of investment difficult.
In the longer term, as more data on the construction of new generating fleet becomes available,
assessing the impact of the EU ETS on the scale and type of investment decisions may become
clearer.
An early example of such analysis is found in Calel and Dechezleprêtre (forthcoming) who combine
difference-in-differences and matching methods that pairs EU ETS firms with similar non-EU ETS
firms, comparing the change in patenting activity between the two groups– with results showing the
EU ETS between 2005 and 2009 has had no impact on low carbon technological change. This
approach, although preliminary, offers a number of promising areas for future research.
A major question mark hangs over the EU ETS regarding its ability to incentivise the types of
investment in long-term low-carbon assets. The lower than anticipated price levels, along with its
volatility, a result as much of regulatory uncertainty as economic fluctuations, have helped to open
up this question. In a similar fashion to assessing abatement assessing the investment that the EU
ETS has driven is a difficult exercise. The main focus of research has not been on the production of
counterfactual scenarios, but more on surveying key actors, such as managers of major utilities and
industries. The evidence from this work highlights that although the EU ETS has been instrumental
into moving the discussion of carbon into the boardroom – and thus becoming a factor in decisionmaking – the scale of the issue has not been sufficient to play a role in the types of long-lived lowcarbon assets that are required. There is evidence that there have been impacts in terms of
incentivising some types of small-scale investment decisions – but not on the scale required. In a
similar fashion to abatement activity the lack of clear price signals from the EU ETS – a result of the
surpluses available to regulated facilities – has undermined the overall objective and again has
motivated the call to strengthen the EU ETS.
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3.3 Impact on product prices and profits
When a firm faces an increase in input costs, they can choose between three options: absorb the
cost by reducing profit margins, decrease costs by improving the efficiency of their operations, or
pass the additional costs onto the consumer. The extent to which firms pass through such CO2
opportunity costs under the EU ETS is a question at the core of the analysis on carbon leakage17 and
windfall profits – the latter of which represents an unintended18 but highly controversial outcome of
the EU ETS, with implications for the distribution of economic surpluses among producers and
consumers, and also between sectors regulated by the scheme.
Price adjustment behaviour of firms under the EU ETS has been examined using both modelling and
econometric techniques, both of which are grounded in sound economic theory. This strand of
analysis refers back to the literature on exchange rate pass-through (exchange rate pass-through by
German exporters have been examined by Knetter, 1993; Goldberg and Knetter, 1997; Stahn, 2006;
and Gaulier et al., 2008 for example), based broadly on the simple mark-up model of imperfect
international competition (Dixit and Stiglitz, 1977, Dornbusch, 1987).

Studies using modelling approaches
Both static and dynamic bottom-up (engineering economic) models have been used to analyse the
likely impacts of the EU ETS to product prices and windfall profits, mostly for the power sector but
also for some industry sectors. The Nordic markets are examined by Kara et al. (2008) and Oranen
(2006), and the UK and Spanish power sectors by IPA (2005) and Linares et al. (2006) respectively.
Multiple countries are modeled by Sijm et al. (2005), Chen et al. (2008) and Lise et al (2010). These
simulations allow the examining of the influence of market power on pricing behavior, as well as
assumptions about demand elasticity and generation technology portfolios. There is general
consensus in these studies that windfall profits are accrued by power companies as significant part
of the costs of CO2 emission allowances are passed through to product prices, resulting in higher
electricity prices for consumers. This holds even in cases of full auctioning. Studies using modeling
approaches also show that the ETS-induced increases in power prices depend not only on CO2 price
levels but also on the incidence of market power, and the price responsiveness of power demand.
Zhao et al. (2010) investigate the role of different allocation mechanism on product pricing (as well
as investment and operations).

Empirical studies (using econometric and survey approaches)
Motivated by the sharp rise in power prices that coincided with the introduction of the EU ETS in
2005, a wealth of empirical analysis on the power sector provided strong evidence to support the
theory that opportunity costs are passed on to consumers (Bunn and Fezzi 2007; Chernyavs’ka and
Gulli 2008; Honkatukia et al. 2006; Levy 2005, Frontier Economics 2006). Sijm et al (2005 and
2006) conducted econometric analysis on the impact of carbon price on wholesale electricity prices
in the UK and Netherlands and found between 60 and 100% cost pass-through rates. In other words,
in line with economic theory, utilities in liberalised markets were found to be passing on the
17

Carbon leakage refers to the shifting of productive capacity from one country to another as a result of
differential emissions pricing policy It is nowadays common to distinguish ‘investment leakage’ where new
investments in energy intensive production facilities take place outside of a carbon pricing zone such as the EU
ETS, and ‘product leakage’ where the share of EU producers in both export and internal markets diminishes.
This distinction, however, remains fuzzy because in the end ‘investment leakage’ must translate itself into
‘product leakage’ and vice versa. Two channels of carbon leakage have also been discussed: (decreasing)
market shares and profit margins.
18

The generation of windfall profits as a consequence of free allocation has been known and highlighted in the
emissions trading literature since very early stages e.g. Burtraw et al (2002)
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opportunity cost of carbon onto the product prices. Because the firms received the allowances for
free in Phase I of the EU ETS, this resulted in large windfall profits (estimated around £800 million
/year for the UK power sector in Phase I, IPA Energy Consulting 2005). Zachmann and von
Hirschhausen (2008) use an autoregressive distributed lagged model and provide evidence for
asymmetric cost pass through in German whole electricity prices - rising EUA prices affect more
strongly than falling EUA prices. Chernyavs’ka and Gulli (2008) find that marginal carbon costs are
reflected in Italy’s electricity price. They also find that cost pass-through rates are influenced by
structural factors including the degree of market concentration, the available capacity (whether
there is excess capacity or not), the power plant mix in the market and the power demand level
(peak vs. off-peak hours).
Further empirical evidence on power sector cost pass through in Phase II (e.g. Cummins et al. 2010)
supports the economic theory which says that if firms are passing through the opportunity costs of
free allowances anyway, then auctioning has no impact on electricity prices; it merely secures the
revenue for the public rather than for firm profits.
For the industrial sectors, further empirical studies have emerged in recent years, and the role of
industrial characteristics of different sectors in explaining the extent of the cost pass-through are
becoming increasingly well understood. Fitzgerald et al. (2009) conducted an assessment of pricing
power in six broadly defined industrial sectors in six EU countries, in the context of EU
environmental tax reform. They specified a long-run linear price-setting model controlling for
domestic production costs (labour costs used as a proxy) and tested whether price setting responds
to local (German) and foreign prices (US prices used to proxy world prices). They found that the
European Non-metallic minerals sector (cement, lime) had the greatest pricing power, whereas the
Basic metals sector and Chemicals emerged as price-takers.
CE Delft (2010) examines the influence of CO2 spot price on price developments in Europe for eight
industrial products, by exploiting the difference in market behavior between the EU and US (no
carbon policy) for years 2005 to 2009.They found a positive and highly significant influence of CO2
price on the product price for all products examined, with cost pass-through rates ranging from 33%
(for polystyrene) to over 100% for diesel, gasoline, hot- and cold-rolled (metal products). With the
exception of gasoil, the pass-through of prices occurred with a delay of several weeks or more for
most of the products examined.
Oberndorfer et al (2010) examine pricing power for select products within the UK’s refining, glass,
chemicals and ceramics sectors. They found robust evidence behind the influence of EUA prices on
pricing in diesel (50%) and gasoline (75%) for which weekly output prices are available, but no
evidence of asymmetric pass-through of CO2 costs. Where such weekly data is not available, they
used input price shocks rather than EUA prices (e.g. gas price shocks) to investigate cost passthrough abilities. Robust evidence was found for ceramic goods (>100%), low-density polyethylene
film (>100%) and ammonium nitrate (50%) but not for container glass, and mixed for hollow glass
(20-25%) and ceramic brick (30-40%). The cost-pass through behaviour across products differ in
terms of asymmetry (impacts of ascending and descending EUA price) and dynamics (time-lags
present in cost pass-through).
Alexeeva-Talebi (2010) used advanced time-series techniques to estimate a range of vector error
correction models (VECMs), which yielded estimates of cost pass-through rates in an oligopoly
setting the long-run equilibrium in German energy-intensive sectors (mainly paper and chemicals).
Estimating long-run cost pass-through with the presence of market power is of particular interest,
because it sheds light on the trade-off between short-term windfall profits and long-run loss of
global market share. This paper found that most of the German EU ETS sub-sectors studied,19 have
a positive and flexible mark-up over marginal costs, and severe implications on profit margins are
unlikely. They also found that the impact on the pass-through is ultimately determined by the
interplay of individual effects working in different directions: for example, market power, market
19

These were paper and paper board; household paper; basic inorganic chemical; fertilisers and nitrogen
compounds; primary plastics; perfumes; rubber products; hollow glass; glass fiber; cement lime and plaster,
with the exception of dyes and pigments and other glassware.
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share, product substitutability and the degree to which firms capitalize on the opportunity to
increase output price in response to their foreign competitor’s mark-up. Based on these findings, the
author argued against generous free allowance allocation for most sectors in Phase III; however,
the paper also notes that these firms could still be induced to move production outside the EU due
to adverse impact on market shares.
An interesting study based on interviews with analysis of sixteen different sectors in Japan (Ishinabe
2011) also finds evidence that cost-pass through abilities vary by sector and over time. Steel makers
in Japan traditionally exercise price-setting behaviour particularly in domestic markets (largely due to
product differentiation abilities in high-grade steel). The unusually strong yen in recent times are,
however, reducing their strong bargaining power. Paper and pulp, as well as the glass sector also
exhibit ability to transfer costs. Interestingly, the steel makers’ price mark-up does not always
impact final consumer product prices, but rather, the costs are absorbed gradually along the supply
chain (wholesalers, retailers and distributors). Input costs are harder to pass-on for producer in
other sectors including automobiles, chemicals, solar panels, home electronics.
Asuka et al (2010) provides evidence to support the high cost-through ability exhibited by of
Japanese steel makers. They put into perspective the magnitude of the impact of a 11% increase in
product prices for hot-rolled thin plate production (the estimated product price increase assuming a
carbon price of 3000yen/ tCO2 and 100% cost pass through using industrial inter-relationship
analysis), relative to the price differences between domestic and import prices. The historic trends
show that the 11% change in product price is small, relative to historic fluctuation in price
differences (between domestic and imports from Korea, China and Taiwan). Moreover, the
Japanese’s producers’ price-setting power is highlighted by the fact that large price differences after
2002 did not affect high domestic prices.
On windfall profits, a study by Sandbag (2011) estimates, based on analysis of CITL data, that in the
current Phase of the ETS a surplus of 240 million EUAs are held by the top ten benefiting companies.
This is equivalent to the annual emissions of Austria (87MtCO2), Denmark (64M tCO2), Portugal (78M
tCO2) and Latvia (12M tCO2) combined, with an estimated value of 4.1billion EURs (four times the
entire EU environment budget over the same period). These ten ‘Carbon Fat Cats’ are iron and steel
and cement companies, the top five being ArcelorMittal, Lafarge, Tata Steel, ThyssenKrupp and Riva
Group. Several other studies also highlight through estimations, the billions of windfall profits
generated under the EU ETS, both through the value of surplus permits and also via the pass
through of costs of allowances that are handed out freely (see
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Table 3:)
In sum, the literature studying carbon price cost-pass through using econometric and interviewbased approaches provide empirical support to both the theory and of pricing behaviour of firms, as
well as the predictions by model-based studies which are founded upon these theories. In particular,
robust evidence is provided to support the existence of cost-pass through rates ranging from low
(30%) for some sectors and high (over 100% for others, by studies using more advanced
econometric approaches that allow representation of market power as well as dynamic effects.
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Table 3: Estimates of windfall profits accrued by power and non-power sectors
Study
Sijm and Neuhoff
(2006)
Martin et al (2010)
Maxwell (2011)
Point Carbon, WWF
(2008)
Lise et al (2010)
Sandbag (2011)
CE Delft (2010)

Sector/ Year
DE, UK, FR, BE and
NLPower sector in
Phase I
EU all sectors in Phase
III
UK Power sector in
Phase II
German and UK Power
sector in Phase II
EU 20 Power sector
Top 10 carbon fat cats
in Phase II
Refining and Iron and
steel sectors in Phase I

Carbon price
assumption

Windfall profit estimate

€20/tCO2

€5.3-7 billion per year

€30/tCO2

€7 -9 billion per year
£1 billion per year

€21-32/tCO2
€20/tCO2
€17.03/tCO2
?

€14-34 bn for Germany
€6-15 bn for UK
€35 billion
€4.1 billion
€14 billion

Impacts of CO2 price cost pass-through and windfall profits on renewables
generation and carbon leakage
In electricity, pass-through of marginal (emissions) costs to electricity prices has benefits for
renewables and other zero-carbon power generation. If costs are passed through, then as emissions
prices rise, profits for low-emissions generators who do not have to face these costs also rise. In
many European countries, renewable energy projects receive long-term contracts with fixed
electricity prices (feed-in tariffs) and the costs of renewable energy support schemes decline with
rising emissions and electricity prices. This raises the political support and credibility of these
schemes, which is essential for further investment in innovation in clean generation technology.
There is a long-term issue relating to the returns that low-emissions power generation will receive in
such markets. With cost pass-through in competitive markets, the returns to low-emissions
generation depend on the marginal unit of generation (often gas in many European countries) and
on the carbon price, neither of which bear any relation to the (capital-intensive) cost structure of this
type of generation. This raises questions regarding the best form of contract structure, and
accounting for the indirect emissions relating to electricity, in an emissions trading scheme. These
issues are discussed in more depth in Laing and Grubb (2010).
The impact of cost pass-through on carbon leakage remains ambiguous. Two channels of carbon
leakage have been identified - through diminishing market share and profit margins (Droege et al
2009). Empirical studies have shown middle to high ability to pass on carbon costs to consumers for
many industrial sectors, indicating that the latter channel is of less concern.
The impact on long-term market share is difficult to estimate, but there is also general consensus in
the literature that even for carbon intensive industries, asymmetric carbon pricing is a minor factor
that affects market share and investment decisions (Reinaud 2008a and Reinaud 2008b). Like the
well documented case of new Aluminium plants being built in Brazil and China, leakage of productive
capacity out of Europe as been occurring for some decades, for reasons other than carbon price
differentials: labor prices, energy costs, resource availability, secondary legislation, planning and
regulatory issues and so on.
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Key lessons on cost pass-through and windfall profits
Assessment of cost pass-through and windfall profits in the EU ETS have moved quickly and many
useful lessons can be drawn for other schemes.
In terms of windfall profits resulting from the EU ETS, the scale of windfall profits (billions of Euros
per year) has drawn heavy criticism, damaging public perception and credibility of the scheme. It
has created winners (companies with surplus allowances such as the fat cats named above) and
losers (electricity consumers, both industrial and residential).20 Windfall profits in essence represent
a transfer of income with a few emissions-intensive producers making profits at the expense of
consumers. Furthermore, greater windfall profits tend to be accrued by installations with more
carbon intensive production under the current allocation procedures, 21 and not surprisingly, the
opportunity to gain windfall profits has attracted heavy lobbying activity by the industry.
To address the issue of windfall profits, Phase II allocation plans have made a move away from free
allowance allocation and in the UK, with all power generation installations required to buy their
permits in auction. The EU ETS as a whole is moving in this direction and will move away from free
allocation in the power sector, virtually completely, by Phase III.
In terms of cost pass-through, compelling empirical evidence exists to support the existence of
pricing power in the form of CO2 opportunity cost pass-through, not only in electricity but also in
industrial sectors. Cost pass-through is desirable from the perspective of reducing emissions as it
drives demand side mitigation via demand substitution (Neuhoff 2011). Where prices are passed
through to consumers they have the incentive to use less high-carbon products and move towards
low-carbon ones. Conversely, where prices are absorbed by industry, then firms still have incentives
to reduce their carbon content but consumers do not receive the price signal needed to shift to
lower-carbon alternatives.
The empirical studies support the theory that cost pass-through is higher in monopolistic /
oligopolistic markets, and in markets where demand is more inelastic whether due to high product
differentiation or other trade barriers (Sijm et al., 2009). However, cost pass-through can be
restricted by regulatory measures: the large power utilities in France (holding market power) are
subject to tight price controls, for example.22

20

Electricity consumers are losers relative to a scenario where windfall profits are collected as auction revenue,
and redistributed to the consumers or invested in efforts to meet the emissions reduction cap.
21
In Germany, for example, where coal is the marginal generation technology that sets the price the majority
of the time, the impact of the carbon price on product is higher than in countries such as the UK where gas sets
the price (Point Carbon 2008).
22
Also in the US Acid Rain Program, the state utility commissions deemed that sulphur dioxide (SO2) allowances
– 97.2% of which were given away free by the US Environmental Protection Agency (EPA) each year – were an
asset whose value should accrue to customers.

32

ANALYSES OF THE EFFECTIVENESS OF TRADING IN EU-ETS

4. Options for strengthening EU ETS and the current debate
The main lessons learnt from the EU ETS are that thus far it has fulfilled some of its objectives, but
in order to meet fully its goals, strengthening is required. Importantly, this must be conducted in the
context of European 2020 GHG targets as a whole, which include renewables and energy efficiency
targets and have implication for the demand for allowances under the EU ETS. Analyses have shown
that delivering these other targets may be sufficient to deliver the 20% GHG target, without the EU
ETS price. The collapse in carbon prices is not just due to the recession but because ETS design
failed to take adequate account of these other targets and policies.
In this wider context, there is an active debate on-going in the European legislators about
implementing various policies for improving the stringency of the EU ETS or the price signals that
emerge from the instrument. The debate is not a new one with discussions in the literature dating
back many years (see for example Grubb 2009).
A number of authors including Sandbag (2011) and Guerin and Spencer (2011) have proposed
options for strengthening the EU ETS. Grubb et al (forthcoming) considers five potential options for
strengthening the EU ETS:23
-

Tightening the EU-wide 2020 greenhouse gas reduction target and/or adopting a new 2030
target
Lowering the ETS cap and tightening the 1.74% annual reduction trajectory
Setting aside phase III allowances
An EU-wide Reserve Price Auction
A coalition of key countries setting national price floors.

The first of these options would involve increasing the EU target of 20% reductions from 1990 levels
by 2020 to 30%, as per its commitment to do so if they were comparable commitments by other
major emitters. The political ability to undertake such a move is questionable given the likely from
opposition from some member states, such as Poland. Grubb et al (forthcoming) also cast doubt
about whether such a move would have an impact on current price levels, given current financial
conditions and market attitude to political risk.
The second option of tightening the cap, by means of shifting the annual decline in the cap of
1.74% in Phase III upwards, is one of the options that has been put on the table by the European
Parliament’s Environment Committee.24 The proposal would see the trajectory shift to a reduction of
2.25% per year. The proposal is due to be considered by the full European Parliament in March, with
subsequent approval by the Council of Ministers also required. However again Grubb et al
(forthcoming) cast doubt about whether such moves would support the carbon price in the short to
medium term – and therefore whether it would encourage investment in low-carbon energy sources
today. Spencer and Guerin (2012) also raise doubts about whether the proposal will be politically
palatable to EU politicians.
A third option would be to set-aside an amount of allowances and either retire them permanently or
place them into a strategic reserve to be auctioned off if necessary.25 Sandbag (2011) has been a
strong advocate for such action. The Environment committee has tabled a proposal that 1.4 billion
allowances be set-aside in Phase III, helping to reduce any future surplus, with support from a
number of major companies. The expectation of greater future scarcity could help increase the
carbon price, but in the same manner as tightening the cap, current economic uncertainty may still
dominate. Set-aside, especially if done without a tight set of conditions, could increase regulatory
uncertainty into the system, a major source of price volatility.
23

Spencer and Guerin (2012) outline similar options, discussed in more detail in Guerin and Spencer (2011).
The cap could also be tightened implicitly by restricting the amount of CDM credits allowed into the EU ETS in
Phase III. However this may create difficulties in the context of the current nature of international climate
negotiations.
25
This option is discussed further in Wyns (2012) and is a proposal advocated in Sandbag (2011)
24
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The fourth and fifth options discussed relates directly to price. An EU wide reserve price on auctions
for allowances would create a price floor for allowances, potentially helping to strengthen investor
confidence in the permanence of EU ETS prices. The use of price floors to strengthen the signals
from emissions trading schemes have been long discussed in the literature (Hepburn et al, 2006,
Phillibert 2009, Weber 2010) and are part of both operating schemes (e.g. RGGI in the USA) and
those in design (Australia – see Section 4). If set at a sufficient level it could also help to increase
the magnitude of present and future carbon prices. The EU-wide nature of the policy would ensure
consistent price effects across the scheme. The policy may prove difficult to implement, however,
given the public statements made by the European Commission outlining their opposition to price
floors.
The final option considered by the authors is that of national price floors, similar to that
implemented by the UK through its amendments to its Climate Change Levy.26 National price floors
could be enacted if there was insufficient will to introduce an EU-wide price floor. There may be
more incentive to introduce country-level price floors as it would help to strengthen the revenues to
member states from EU ETS auctions, a large incentive given the nature of European public finances.
There may be downsides however from country-level price floors focusing on the competitive
distortions they introduce and the potential for intra-European carbon leakage. This potential was
stressed in a recent report by the Energy and Climate Change Committee of the UK Parliament into
the EU ETS. It stressed the potential for intra-EU leakage, particularly within the electricity sector,
but also of industrial capital, from the introduction of the unilateral UK price floor. The success of
such a national price floor needs to be judged in its impact on the overall EU price. This will depend
if there is adoption by other member states, notably Germany, which if they also introduce such a
floor might start to provide the buy-in for an EU wide-floor.
All of the options on the table for strengthening the EU ETS have their advantages and
disadvantages. Grubb et al (forthcoming) suggest that, on balance, a combination of set-aside in
2012 together with a system of national price floors that evolves towards an EU-wide price floor
would appear most effective.

26

The Climate Change Levy is an energy tax in the UK that is being amended into a carbon tax with a rate that
takes into account the EU ETS price, implying a minimum level of carbon price in the UK.
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5. Emissions trading schemes in other jurisdictions
Although the EU ETS is the largest example of emissions trading currently operating today there are
a number of other schemes in operation, and in stages of early implementation and planning, in
both developed and developing countries. There is even less evidence of the impacts of these
schemes than there is for the EU ETS, due to their more recent implementation, but there are
lessons to be learned regarding the different options for system design and the mechanisms put in
place to ameliorate negative economic and political influence. In this section we briefly summarise
some of the basic features of a small number of other schemes and, where possible, evaluate what
additional lessons have been learnt regarding the ETS design, beyond the lessons from the EU ETS
discussed in this report.27

New Zealand
New Zealand implemented an emissions trading scheme in 2008, and is undergoing an initial
transition period between July 2010 and December 2012. The New Zealand scheme is not a full capand-trade scheme in the sense of the EU ETS as there is no specified cap on emissions (Bertram and
Terry 2010). Firms are required to surrender a new unit, the New Zealand Unit (NZU), or credits
under the Kyoto Protocol, including ERUs, CERs, AAUs or Removal Units. NZU’s are freely allocated
to firms based on criteria, varying between industries based on overall average emissions levels and
whether an industry is trade-exposed or emissions intensive. Allocation is based on average industry
production, with firms receiving permits in relation to their production, implying that there is no fixed
cap, it can vary with overall production. During the first phase of the scheme the price of NZU’s are
capped at NZ$25 per tonne, firms are only required to surrender one NZU for every two tonnes of
emissions and there is an unlimited amount of NZU’s available. Forestry is covered in the scheme
with agriculture to be included from 2015. New Zealand’s differs from the EU ETS in a number of
ways. New Zealand emissions have large components from agriculture and forestry, so their
inclusion is vital into any emissions trading scheme. This is in contrast to the EU ETS where these
sectors are excluded, thus New Zealand’s experience is useful in understanding how to incorporate
these sectors. New Zealand has also taken a different approach in achieving the initial buy-in that
has proved necessary to enact emissions trading schemes. The EU ETS used free allocation, while
New Zealand uses a ‘buy-one-get-one-free’ capped price level to contain initial fears over costs.

Australia
Since 2007 various Australian administrations have been attempting to introduce an emissions
trading scheme. The original proposal, the Carbon Pollution Reduction Scheme (CPRS), ran into
serious political difficulties and attempts to introduce the scheme finished in 2010.
In its wake a new proposed Clean Energy Bill was been put forward, and passed by Australia’s Upper
House of Parliament in November 2011. The Bill includes provisions for a fixed price scheme that is
planned to evolve into full trading (Parliament of the Commonwealth of Australia 2011). The scheme
in this bill would have a much broader coverage than the EU ETS, covering electricity, industry,
fugitive emissions28 and waste. Some transportation fuels would also face a carbon price via excess
duties beyond the trading element of the Bill. The scheme would exclude land-based emissions, with
a separate scheme for farmers. The scheme is planned to start in 2012 with a fixed price period –
effectively a carbon tax – where allowances can be purchased from the government at AUS$23 per
tonne, rising 2.5% per annum in real terms. Under the bill full trading with auctioning will be
introduced in 2015, although an element of free allocation will still be available to generators who
face sizeable losses under a carbon price, under condition of meeting system security requirements
and submitting Clean Energy Investment Plans.

27

A comprehensive review of the international schemes is covered by Tuerk et al in their accompanying paper.
Fugitive emissions are emissions that are generally deliberate but not fully controlled emanating from the
production and distribution of fossil fuels and also methane emitted from coal mine seams.
28
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The scheme will introduce a cap for 5 years with rolling one-year extensions. Caps setting
regulations are still to be determined but caps must be set at least 12 MtCO2e under the realised
previous years emissions. There will be unlimited banking of permits from year to year – with a
limited borrowing provision. Free allocation will be used for energy-intensive industries. No
international offsets will be allowed in the initial fixed-price period, although domestic offsets can be
used for 5% of compliance liability. Both domestic and international Kyoto compliant credits will be
allowed once free-trading has been introduced, to a maximum of 50% of compliance liability. A price
collar and floor will be used during the first three years of free trading – with a floor set at AUS$15
per tonne rising each year, and a price cap of AUS$20 above the expected international permit price,
the determination of which has yet to be established. Initial discussions are on-going to link the
Australian scheme to the EU ETS, along with the New Zealand scheme – with potential implications
for prices in both schemes.
Australia’s experience with enactment of an emissions trading schemes highlights the political
difficulties of such policies. The scheme has taken many years to get off the ground, and changed its
form a number of times. The EU ETS could skirt some of the political issues due its position crosscutting country boundaries. In Australia powerful lobbies in mining and agriculture have had a much
greater influence on the debate. Australia has followed a similar path to New Zealand to smooth the
entry of the scheme, adopting a fixed price system, evolving into a free trading structure. The
volatile, and low, price levels of the EU ETS may have helped motivate the introduction of price
controls, of both a floor and a collar. How these instruments help to influence investment decisions
for low-carbon technologies is an important question that may help to be answered in the Australian
context as the scheme develops.

USA
Although attempts to enact a USA federal cap-and-trade scheme – culminating in the WaxmanMarkey Bill – have been unsuccessful, this does not mean that GHG emissions trading is not present
in the USA. There are three main examples of emission trading below federal level.
California is in the process of implementing a climate programme, which includes a cap-and-trade
element amongst other provisions focusing on energy efficiency improvements and vehicle
standards.29 The Californian programme has survived a 2010 referendum to suspend it and has a
long-term plan to move to move toward a single focus of emissions trading. The scheme has a
graduated entrance starting with state electrical generation facilities, imported electricity and large
industrial facilities. In 2015 the scheme will extend to include upstream treatment of fuel for
combustion. At this stage it will cover 85% of state emissions. Allowances will be freely allocated up
to 2015 with auctions beginning at that date – with a floor price in place. To protect against leakage,
free allocation will be preserved for emissions-intensive and trade-exposed industries, with allocation
based on benchmark rates – starting with allocation given for 90% of output, a rate that will decline
over time. The scheme will initially allow offsets in four areas: forestry, urban forestry, ozone
depletion and livestock manure digestion.
It had been planned that the California scheme would become part of a wider programme under the
Western Climate Initiative (WCI). The WCI had 11 state and provincial members across the United
States and Canada however six US members withdrew in November 2011. The remaining members
are still committed to working together to develop emissions trading schemes. Four members,
California, British Columbia, Ontario and Quebec are part of an Emissions Trading Group (WCI 2010)
which is developing legislation and regulations to ensure that their individual schemes can be
interlinked. Compliance is planned to begin in 2013 with auctions and offset regulations cross-cutting
the schemes.
The development of California and the WCI more widely demonstrates an important trend of subnational trading schemes emerging. A number of aspects of the proposed design are interesting in
relation to the experience of the EU. The provisions for inclusion of imported electricity is especially
important in sub-national schemes where electricity import and export are common – but offers
29

For the full regulations see California Air Resources Board (2011)
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interesting elements that could be scaled up into other areas to address leakage concerns. The
restricted use of offsets has implications for prices, and domestic abatement effects; the provisions
for domestic offsets to be used may provide an interesting example of scaling up ETSs to areas
beyond electricity and industry.
Along with the developing California and WCI schemes the US already has an established emissions
trading scheme for Carbon Dioxide. The Regional Greenhouse Gas Initiative (RGGI) covers CO2 from
power generation in ten north-eastern US states and the scheme covers emissions from electrical
generation over 25MW. 30 The scheme utilises close to 100% auctioning with proceeds invested by
states in a variety of projects, including energy efficiency. This highlights an important beneficial
effect from emissions trading schemes with auctioning: the ability to harness finance for use in other
mitigation activities, which can help stimulate further reductions. Offsets are allowed up to 3.3% of
facility emissions, however the scheme has experienced very low prices with auctions reaching the
reserve price of $1.86 per tonne in December 2010. A number of factors help to explain these low
prices: the global recession, low gas prices and increased plant efficiency. The future direction of the
scheme is somewhat uncertain with a programme review about to begin, and one of the states, New
Jersey, committed to leaving the scheme at the end of 2011.
The US experience helps to show that even without federal action emissions trading can play a
strong role – even at the sub-national level. Whether the various schemes in the US can link
together to become part of a wider scheme is an interesting question to be followed. The US has
taken a fundamentally different path to the EU in emissions trading. The failure, so far, to implement
a top-down structure has led to those areas with sufficient political traction in the area to create
their own schemes. This provides an interesting model for those jurisdictions where there is not
sufficient overall political leverage to implement a scheme, and also offers a variety of opportunities
for learning before introducing a national-level scheme. The US experience also highlights the
possibilities for introducing schemes with very different scopes than the EU ETS. The Californian
scheme would extend the scope to include upstream fuel, while the REGGI experience highlights the
possibilities for introducing schemes with much more limited scope. The REGGI experience also
highlights a similar lesson to that of the EU ETS: the danger of surplus credits, and the resulting
undermined incentives. These experiences highlight the importance of both taking care to create
robust caps in the first place, and the building in of flexibility into schemes to cope with unexpected
economic events.

Japan
Japan has developed both a national voluntary emissions trading scheme (JVETS), and city-level
mandatory schemes. Japan’s voluntary emissions trading scheme was launched in 2005 and covers
over 200 companies, covering a greater diversity of sectors than the EU ETS. However, it has only
attracted a small number of participants. Different proposals for a mandatory national scheme have
been put forward by the Ministry of the Environment (MoE) and the Ministry of the Economy (METI).
Along with this national voluntary schemes, interlinked city level mandatory schemes have been
established in Tokyo and Saitama. Tokyo established its pioneering city-level scheme targeting
energy-related CO2 in April 2010, covering industrial facilities, public and commercial buildings.
Targets are placed at facility level based on baseline determined by average emissions from any
three consecutive years between 2002 and 2007 (World Bank 2010). Reductions are in three bands,
8% for office, public and commercial buildings, 6% for building in which cooling or heating from
district plants accounts for more than 20% of energy consumption, and 6% for other factories.
Allowances are grandfathered based on historical emissions, calculated by compliance period.
The Japanese schemes offer interesting models, showing sharp differences and similarities with the
EU ETS. The scope of the schemes are radically different, taking an emissions trading approach right
down to city level, in contrast with the EU ETS. They also cover a wider set of facilities, bringing in
emissions from office, public and commercial buildings, excluded in Europe. The grandfathering of
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emissions is similar in concept to the free allocation of the EU ETS, which exposes the scheme risks
of generating windfall profits and reduced incentives as witnessed in the EU.

China
China is starting to move towards mandatory trading schemes in a number of its provinces. Pilot
trading schemes are planned for Guangdong, Hubei, Beijing, Shanghai, Tianjin and Chongqing.
These regions represent around 16% of China’s total emissions, at around 1167 Mt CO2 in 2009
(Meng et al 2011), or only just under the combined emissions of Germany and the UK.
These schemes are designed to assist in meeting the Chinese target of reducing its carbon intensity
by 40-45% against 2005 levels by 2020. The trading schemes will focus on targeting energy use
rather than emissions explicitly with entities able to trade energy savings (Reuters 2010, Reuters
2011b).
The approach taken by China to begin the move toward emissions trading with pilot schemes is an
important global development, given the scale of overall Chinese emissions, and also the scale of
emissions covered by the proposed schemes. The Chinese sub-national schemes, potentially moving
to national schemes could be seen to mirror potential developments in the US. The other important
difference between the Chinese model and that of the EU ETS and other schemes is the initial focus
on energy use rather than emissions. This is a trend that is also emerging in other non-Annex 1
countries (see discussion on India below) and highlights the potential for use of market-based
instruments to target climate change that don’t explicitly target emissions.

Taiwan
Taiwan is starting moves toward an emissions trading scheme with draft legislation produced that
sets out a timeline from initial phases of data gathering to a full emissions trading scheme.31 A
unique feature in the proposed scheme is the crediting of early action during pre-emissions trading
phases. Firms that undertake emissions reductions during the preparation phases can receive credit
for their actions once the compliance phase is in place. This model provides an interesting difference
with the EU ETS and the schemes in Australia and New Zealand in its introductory phase. Instead of
capping prices the scheme creates buy-in by providing credit for actions undertaken before the
scheme starts, to both incentivise pre-emissions trading action, and also to reduce the initial burden
on firms.

South Korea
South Korea planned to launch an emissions trading scheme in 2013. It was put back to 2015 after
opposition from industry. In fact in the latest version of legislation the scheme has evolved into a
scheme that is not a full trading scheme. Targets will be ‘voluntary’ in nature and set at company
level which, if not met, there will be two stages of action. If they are missed once there will be an
improvement order issued. If they are missed a second time a fixed financial fee will be imposed.
Credits from a voluntary ETS will be available for use to offset targets, although international offsets
are specifically excluded (Sterk and Mersmann 2011).
The South Korean experience highlights the political difficulties that accompany the enactment of an
emissions trading scheme, and the ability of industrial lobbies to water down schemes in their
passing through legislation. This highlights again the lessons from the EU ETS of having to build in
mechanisms to enable buy-in with the scheme, but also of setting up mechanisms for these to be
removed and an evolution to a full emissions trading scheme to be established.
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India
India offers another example of a particular innovative policy. It has developed a scheme based on
trading energy efficiency rather than emissions directly.
The Perform, Achieve and Trade (PAT) system was developed under the terms of the Indian Energy
Conservation Act. PAT sets mandatory energy efficiency targets for large installations across nine
energy-intensive sectors, plus notably the railways (Dube et al 2011). These targets are related to
energy intensity, i.e. energy per unit of production, The initial step of the scheme involved setting
plant-specific targets. There then follows a three year reduction period, which began in April 2011,
where plants try to reduce their energy intensity, after which there is a trading phase where those
plants who have exceeded their targets are given energy saving certificates (ECerts), that can be
freely traded with those plants who have missed their targets. It is designed to operate in
sequential phases, with three 3-year periods spanning 2012-2020 allowing successive improvements.
The scheme is consistent with the types of emission targets put forward by the emerging economies
under the Copenhagen Accord. Many of these focus on emissions efficiency of the economy rather
than absolute numbers. The focus on energy efficiency in India is consistent with this – allowing
room for expansion of energy – but focusing on using energy and therefore emissions more
effectively. The Government of India has estimated potential mitigation at 98Mt.
The Indian PAT scheme mirrors, and extends, the proposed pilot trading schemes in China, in a
focus on energy rather than emissions. This follows the types of international targets these countries
have committed to, more in terms of efficiency than absolute levels. The scheme shows the diversity
of trading schemes related to climate change. The scheme looks very different from the EU ETS
although similar lessons are likely to apply, especially surrounding targets, and the potential involved
in their setting, and any inflexibility, to undermine the overall objectives of the scheme.

Lessons adopted from the EU ETS
For many years the EU could claim to be the world leader in climate policy through its EU ETS.
However the financial crisis has led to doubts about the efficacy of the instrument, and at the same
time there have been a mushrooming of developments of trading schemes across the world that
may help to undermine that claim.
Many of these schemes have built upon the foundations of the EU ETS, adopting lessons and
applying them to their own domestic circumstances. The vast majority of these schemes are still
nascent so there is little scope for evaluating their effectiveness so far.
The main lessons that appear to have been learnt from the EU ETS is the importance of building in
mechanisms to secure industry buy-in to the scheme, and the importance of creating institutional
systems to build on lessons learnt. In the EU ETS these consisted of free allocation of allowances,
and the creation of an initial three-year phase. Few other schemes have followed these models
exactly, but the majority of schemes have factored in mechanisms for the former. For the latter the
use of pilot sub-national schemes, in the case of China offers an interesting model.
Another important lesson regards the scope of the scheme. Like the EU ETS the models emerging in
Japan such as the Tokyo and Saitama ETS’s focus on just CO2 as it allows the greatest coverage for
the least administrative cost. The schemes in Australia, New Zealand and California attempt to cover
a much greater scope than the EU ETS, partly as a result of the greater diversity of activities in their
respective emissions profile. On the other hand the REGGI scheme offers a model of a much smaller
scope, focusing just on electricity. A greater scope can help to capture a greater amount of
emissions, but brings difficulties of requiring greater political buy-in, as highlighted in Australia and
New Zealand, while the smaller scope of REGGI required less political traction, but at the expense of
both broad-based reductions, and also efficiency as it concentrates reductions on only one sector,
removing a key advantage of emissions trading – that relating to flexibility.
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REGGI also offers a similar lesson to that emanating out of the EU ETS – that relating to the
difficulties in setting an overall cap that can provide sufficient incentives for GHG reductions. A lack
of flexibility to the caps in both of these schemes, in response to wider economic conditions, has
meant that the financial crisis has reduced the stringency of the schemes, and the price incentives
that they have created.
A key difference in the emissions trading schemes that are emerging around the world is between
the models emerging in Annex 1 countries, versus those emerging in non-Annex 1 countries. The
models emerging in both India and China focus more on energy than emissions, and in the case of
India a greater focus on efficiency. This is in line with the types of international targets that they
have signed up for, and may represent useful models for other non-Annex 1 countries to develop
schemes that could develop in time into full emissions trading schemes.
The varieties of schemes that are in development around the world, of which these examples are
only a snapshot, show the flexibility and various design possibilities in emission trading schemes.
How successful they are at addressing some of the issues faced by the EU ETS, including price
signals and windfall profits, is an important area for future research. Whether these diverse schemes
can be interlinked to give more robust carbon price signals, either directly or indirectly, is also an
important question for wider development of emissions trading.
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6. Conclusion
The EU ETS has now been in place for over six years, and a number of important lessons for design
of emissions trading schemes are emerging. This paper reviewed the growing literature examining
the EU ETS experience and impacts in three main areas: abatement, investment and innovation, and
profits. It also briefly examined a small selection of other emissions trading schemes emerging
around the world. Several over-ridding conclusions can be drawn.
Separating the impact from the EU ETS from underlying economic factors has been the major
challenge to researchers, with the difficulty of constructing realistic business as usual scenarios
without the enactment of the EU ETS. This was made especially difficult with the unprecedented
scale of the financial crisis and the resulting industrial collapse. Despite these difficulties a number of
studies have used a variety of methodologies to try and elicit the impacts on firms and the economy.
Nonetheless, some consensus emerges among the literature about the effects of the EU ETS on
emissions, investment and profits.
In terms of emissions, the EU ETS has been successful at capping emissions from Europe’s power
sector and energy intensive industries. Whether, however, there have been any emissions reductions
as a result of this cap is altogether a separate question, especially in the light of the surpluses that
have resulted from allocation of emissions being greater than verified emissions. From analysing
macro EU data there is no clear break in general trends as a result of the introduction of the EU ETS.
Changes in emissions and energy intensity are greater at the time of the financial crisis, indicating
that this has been a greater determinant in constraining EU emissions. Calculating more
methodologically robust estimations of demand has proved a tricky task given the trust that would
have to be placed in any counter-factual scenario analysis (with emissions in the absence of an
economic downturn). A number of authors have attempted to estimate abatement, either through
counter-factual scenarios or through interviews with industry. The general conclusion from this work
is that despite the surpluses of allowances there is some evidence of abatement in certain sectors,
but the numbers are small and the types of abatement relatively unimportant in the context of what
is required to meet Europe’s long-term targets. The key conclusion is that the lack of flexibility in the
structure of the EU ETS cap, and its inability to adjust to radically shifted wider economic conditions,
in the shape of the financial crisis, threatens to undermine its efficacy in providing incentives for
abatement.
In terms of the ability of the EU ETS to incentivise investment in long-term low-carbon assets, the
lower than anticipated price levels, along with its volatility, a result as much of regulatory
uncertainty as economic fluctuations, have helped to open up this question. In a similar fashion to
assessing abatement and investment that the EU ETS has driven is a difficult exercise. The main
focus of research has not been on the production of counterfactual scenarios, but more on surveying
key actors, such as managers of major utilities and industries. The evidence from this work
highlights that although the EU ETS has been instrumental into moving the discussion of carbon into
the boardroom – and thus becoming a factor in decision-making – the scale of the issue has not
been sufficient to play a role in the types of long-lived low-carbon assets that are required. There is
evidence that there have been impacts in terms of incentivising some types of small-scale
investment decisions – but not on the scale required. In a similar fashion to abatement activity the
lack of clear price signals from the EU ETS – a result of the surpluses available to regulated facilities
– has undermined the overall objective and again has motivated the call to strengthen the EU ETS.
Fears surrounding the impact of the EU ETS on profits have focused on two areas. The first is that
carbon prices will reduce profits in energy-intensive industries, leading to carbon leakage. The
second has emerged during the ETS: that of windfall profits from companies receiving allowances for
free, but passing on carbon prices to consumers. The first is not addressed explicitly in this paper,
but evidence from the second can inform the first concern. Windfall profits became a major concern
in liberalised electricity markets in the UK, Germany and Netherlands. These profits were one of the
factors that led to a move toward auctioning in Phase III. After this initial concern regarding
electricity in recent years the focus has moved on to the industrial sectors. Evidence of the size of
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surplus allowances held by the major industrial companies in the steel and cement sector is starting
to emerge, along with some initial evidence of cost-pass through by these sectors. These findings
have implications for the free allocation of permits going forward, and the use of alternative tools to
address leakage concerns. Again more research is required to verify previous studies concerning cost
pass-through in industrial sectors, and the implications for other tools to address leakage – such as
the many possible forms of border tax adjustments.
Lessons can also be drawn on the many different sorts of emissions trading schemes emerging
across the world. Very few of these look like the EU ETS, either in terms of scale, scope or even
objective. State and regional schemes in North America show the possibility for action below national
level, and also important lessons for future linking of emissions trading schemes. The evolution of
the proposed scheme in Australia highlights the importance of creating a suitable political
environment to establish the scheme, and also the use of a variety of techniques to mitigate
industrial concern. Emerging action in India and China can help to show that trading is not limited to
just Annex I countries or to carbon emissions. These examples provide interesting lessons for
emissions trade design.
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