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1. Introduction 
When the European Union Emissions Trading System (EU 
ETS) was established in 2005 it was the first international 
trading system for carbon dioxide (CO2) emissions in the 
world. Today it applies to the 28 EU member states plus 
Norway, Iceland and Lichtenstein. It covers some 13 500 
participating installations in the energy and industrial  
sectors, which are collectively responsible for about 45  
percent of the EU’s total greenhouse gas (GHG) emissions 
(Ellerman et al. 2014; European Commission 2013a).

The EU ETS was launched with the purpose of reaching  
the EU reduction target according to the Kyoto Protocol  
and in a cost-effective way. It is described by the European 
Commission as the cornerstone of its strategy to com-
bat climate change and the main policy instrument for  
reaching the climate objectives of the EU (European Com-
mission 2008a). The EU ETS has also come to stand as  
an example for others to observe and in some cases follow.  
There are today some 10 emissions trading systems in 
the world covering about 9 percent of the world’s carbon 
emissions.

Ever since its inception, the carbon market in general 
and the EU ETS in particular have been much debated. 
Its advocates have pointed to its cost-effectiveness and 
that the emissions reduction target for 2020 is very likely  
to be achieved. More importantly, the ETS has put a price 
on carbon emissions which affects a large proportion of 
the economic activities in the EU. The EU ETS has also 
been the largest buyer of international credits and there-
by contributes to engaging developing countries in climate 
actions.

Those critical of the EU system have focused on the gener-
ous and free allocation of allowances during early phases 
of the system which led to significant wealth transfer and 
windfall profits. The system was seen as unfair, reward-
ing high emitters rather than fostering carbon-efficient 
electricity and industrial production. Moreover, there are 
doubts whether the policy actually provides the incen-
tives for innovation and investments in the low carbon 

technologies needed for decarbonising the EU economy. 
In the last few years, the most common criticism has been 
directed towards the connected issue of an oversupply of 
allowances and low price levels. 

Ever since the system was implemented there has been 
ongoing discussion on how to reform it. Many changes 
have been made since 2005, and more can be expected in 
future. At the moment, most reform options have focused 
on addressing the oversupply and price levels (European 
Commission 2012). Most recently the European Commis-
sion presented a proposal for a new Climate and Energy 
Package for 2030 (European Commission 2014a), includ-
ing a proposal for reforming the EU ETS. 

With almost half of the European carbon emissions regu-
lated by the EU ETS, which have a daily effect on thousands 
of European industries, one would think the system should 
be at the centre of the climate debate around Europe.  
Instead, the debate on the future of the system has been 
limited to a group of scholars, policy-makers and lobbyists. 
This is understandable; the system is crowded with tech-
nical details and subject to constant changes and in order 
to debate the system one needs to understand it. 

In this report, we make an attempt to describe the core 
idea and economics behind the EU ETS and its central  
design features in a way that is accessible to a broader 
public. The report is written with policy-makers, journal-
ists and members of civil society who wish to engage in 
the debate on Europe’s main policy tool for achieving its 
emissions reduction target in mind. 

The report begins by explaining the core ideas behind 
emissions trading and continues with a brief history of the 
development of European emissions trading. Thereafter 
the central design features of the EU ETS are explained in 
detail, before the report provides an international over-
view of the development of emissions trading around the 
world, followed by a discussion on possible reform options 
for the EU ETS. 
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An emissions trading system (ETS) is a market-based policy 
instrument for reducing emissions in a cost-effective way. 
It is specifically designed to deliver a certain environmental 
objective and is built on a cap that limits the amount 
of emissions during a specified period of time. A fixed 
number of allowances, based on the cap and representing 
the right to emit a given amount, are distributed to the 

participants of the ETS, either through free allocation or 
through auctions. Participants are obliged to surrender 
enough allowances to cover all their emissions and are 
free to trade allowances with other participants. Hence, 
in order to comply with their obligations they have 
the choice of either taking on an emissions reduction 
themselves or purchasing allowances on the market. 

•	 A cap is set on total emissions determining the number of allowances that will be allocated  
(free or auctioned) to the participants. Hence, the quantity of emissions for a specified period  
is fixed ex ante.

•	 These allowances can be traded among the participants.

•	 Participants are obliged to surrender enough allowances to cover their emissions over a  
specified period.

Figure 1. A schematic description of how emissions trading works is given in the figure above. It assumes a trading system with only two partici-
pants, identical in all respects except their cost of reducing emissions. Participant A has higher abatement costs than participant B. A cap is set 
to reduce emissions and both participants receive allowances to cover 80 percent of their emissions. Without trade, both A and B must reduce 
their emissions by 20 percent (illustrated by the arrows). With trade, company B can reduce its emissions by more than 20 percent and sell the 
surplus to company A. This allows company B to sell allowances at a price that is higher than the actual cost of reducing the emissions and 
company A to purchase allowances at a price that is lower than the cost of reducing its own emissions. Both companies will be better off and 
the total cost of achieving the given emissions reduction is lower.  

1 This example assumes that allowances are distributed for free. In reality, some of the total number of allowances are auctioned in the EU ETS. 
However, this does not affect the incentives for abatement or trade.

2. How does emissions  
    trading work?
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With many participants, there will be a set of abatement 
options, ranging from low cost to high cost. If these 
abatement options are identified and sorted according to 
cost it is possible to compile a marginal abatement cost 
(MAC) curve, schematically illustrated in Figure 2. We can 
assume that when the ETS is introduced emissions are at 
the level where the MAC curve crosses the x-axis, where 
the marginal abatement cost is zero. When emissions are 
capped, firms will need to reduce emissions down to the 
level of the cap. As the cheapest emissions reductions 
will be undertaken first, the marginal cost of abatement 
will increase as more emissions reductions are carried 
out. When emissions are reduced to the level of the cap, 
the price of allowances will equal the marginal cost of 
abatement. The total cost of reaching the emission target 
is illustrated by the red triangle in the figure. The regulator 
sets the level of the cap and thereby defines the ambition 
of the system. The cap in combination with the aggregate 
MAC determines the allowance price. A system with a 
more stringent cap (lower emissions) will have a higher 
allowance price and higher costs than a system with a less 
ambitious cap (higher emissions).

If any participant can reduce emissions at a lower cost than 
the allowance price, it will do so. This allows the market 
to find the lowest abatement options available. The 
creation of an economic cost of emitting delivers a clear 
price signal against which a firm can measure its own cost 
of emission abatement investments. An essential feature 
of an ETS is that it equalises the marginal cost of reducing 
emissions, reflected in the allowance price, across sectors 
and sources. 

By setting a cap an ETS provides certainty regarding the 
environmental outcome. The carbon price is determined 
by the market and is a result of the cap and the aggregate 

Figure 2. Price formation in an emissions trading system.

abatement costs of the participants. This is in contrast to  
a tax. With a tax the price is known, but the resulting 
emission level is not known in advance, resulting in 
uncertainty regarding the environmental outcome. 
Although the level of emissions is certain under an 
emissions trading scheme, as the cap is fixed, there is 
however no guarantee that the emission level is the 
optimal one from a societal perspective. As there are 
uncertainties when it comes to the actual costs and 
benefits of reducing emissions the cap can only be based 
on estimations. This can motivate revision of the cap as 
new information becomes available.

The use of emissions trading, rather than prescriptive 
policies2,  is mainly motivated by efficiency in the sense 
that the collective emission target is reached at the 
lowest possible cost. In contrast, prescriptive policies 
impose restrictions on individual operators without 
taking the cost of reducing emissions into consideration, 
often because the difference in cost among firms is not 
readily observable to the regulator. This may result in 
unnecessarily high abatement costs. An ETS has the 
potential to be more cost-effective as equivalent amounts 
of emissions reductions can be achieved at a lower  
total cost or larger reductions can be achieved at the 
same cost. 

3. EU ETS history
The EU ETS was launched in 2005 with the purpose of 
reaching the emissions reduction target that EU had 
committed to in the Kyoto Protocol. In the beginning 
the system only covered CO2 emissions and was limited 
to installations from sectors in which emissions could be 
measured fairly easily. Today, the system has expanded to 
include other gases and the number of participants in the 
system is increasing as more sectors are covered3.    

Although seen today as the cornerstone in EU climate 
policy, emissions trading was initially regarded with 
scepticism in Europe (Wråke 2009). Instead of market-
based measures, the EU environmental policy had 
traditionally been dominated by prescriptive policy 
instruments (Wråke et al. 2012). When a more market-
based approach was considered it was primarily taxation 
that was in focus and the initiation of an emissions trading 
system in the EU came after two failed attempts to arrive 
at an EU climate policy (Ellerman et al. 2010). The first 
failure was an attempt to introduce a community-wide 
carbon and energy tax in the early 1990s, and met with 
strong resistance from both the industry and some 
member states. A tax also implied a conflict with state 
autonomy over taxation and required unanimity for 
implementation, something that seemed impossible to 
achieve (Ellerman et al. 2010). 

2 Also known as command and control policies.
3  For an overview of the development of the EU ETS coverage see Table 1 in section 4.1 and for today’s sector coverage see Table 2 in section 
4.4.
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The second failure was the inclusion of emissions trading 
as a viable mechanism in the Kyoto Protocol, adopted 
in 1997. The EU initially opposed emissions trading but 
it was included in the Protocol thanks to a compromise 
by the EU. The EU would only accept the inclusion of 
market mechanisms as a supplement on condition that 
it did not imply a weaker overall protocol (Skjaerseth and 
Wettestad 2008). 

The Kyoto Protocol also required signatories to reduce 
their GHG emissions (in the EU the emission target was 
set to 8 percent below the 1990 level by 2012). As the 
attempt to introduce a tax had failed, the EU had a need 
for new policy instruments and emissions trading was seen 
as a cost-effective alternative (Skjaerseth and Wettestad 
2008). Not least, the EU was attracted to emissions trading 
because it would impose a quantitative limit on emissions, 
providing certainty regarding the environmental outcome 
(Skjaerseth and Wettestad 2008). This is something that 
a tax would not do unless it was continuously adjusted. 

In 2000 the European Commission presented a Green 
Paper on emissions trading (European Commission 2000). 
This was a major step in the realisation of the EU ETS. The 
paper not only described ETS as a cost-effective method 
to reduce emissions but also presented emissions trading 
as an already adopted abatement strategy and focused 
mainly on features of design and implementation 
(Ellerman et al. 2010). The Green Paper also highlighted 
tradable allowances as something that the EU already 
had some experience with. Systems that to some degree 
had been built on transferable allowances were already 
in place in the community, such as quotas for ozone-
depleting substances, fish catch and milk (European 
Commission 2000). The EU ETS was however more 
inspired by the US trading system for sulphur dioxide that 

had been operating since 1995, although the European 
scheme was more decentralised in terms of its design 
(Brown et al. 2012). 

Overall, the time period between the initiation of the EU 
ETS and implementation was short. One reason for this 
was the fear of ending up with a regulatory patchwork as 
a result of early actions by individual countries (Ellerman 
et al. 2010). A community-wide approach was needed and 
in 2001 the Commission proposed a directive whereby 
an ETS of limited scope and coverage was outlined. The 
Council adopted the ETS directive in 2003 (Directive 
2003/87/EC), and in January 2005 the EU ETS became 
operational (European Commission 2003; Skjaerseth and 
Wettestad 2008). 

The first phase of the EU ETS, 2005–07, was implemented 
as a pilot period and was successful in achieving its 
goal of establishing a price for carbon dioxide and 
giving experience to future trading periods with ‘real’ 
commitments (European Commission 2014b; Brown et 
al. 2012). However, it also revealed shortcomings and in 
accordance with the directive the Commission conducted 
an extensive evaluation of the trading scheme’s first 
years (Ellerman et al. 2014). This resulted in a revised 
EU ETS in 2009 (Directive 2009/29/EC), with significant 
changes based on the lessons learned. The experience 
of the first trading period showed among other things an 
excess supply of allowances, windfall profits to companies 
and fraud (explained in chapter 4.6). The main changes 
introduced in the new directive aimed to reduce over-
allocation of allowances and create a more harmonised 
scheme by levelling the playing field across the internal 
market. These changes aimed to reduce emissions further 
and ensure that abatement actions would take place 
where they cost least. 
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4. Design features 
An emissions trading system can be designed in different 
ways with specific design features which have implications 
for the functioning and efficiency of the system. Essential 
features of an ETS are described below but in general 
the choice of design is a result from consideration of 
potential effectiveness, legitimacy and acceptance among 
participants.  

4.1 Trading periods and objectives

The EU ETS is implemented in separate trading periods. 
The first trading period (2005–07) was a pilot phase 
with the primary objective of developing infrastructure 
and experience of emissions trading. The cap in phase 1 
was determined by the sum of national allocation plans 
(NAP) whereby each member state specified its projected 
emissions in accordance with existing emission targets 
(European Commission 2003). Hence, the cap was not 
set in order to achieve substantial emissions reductions 
but rather to prepare for a second trading period (2008–
2012). The goal in phase 2 was to achieve reductions 
of greenhouse gas emissions, in accordance with 
commitments in the Kyoto Protocol, in an economically 
efficient manner (Ellerman and Joskow 2008). 

Today the EU ETS is in its third phase (2013–20) and 
contributes to the EU climate target, i.e. to achieve a 
20 percent reduction by 2020 compared with 1990. The 
overall EU emissions reduction target is divided between 
sectors within the EU ETS (trading sectors) and sectors not 
covered by the EU ETS (non-trading) and for the trading 
sector the overall target corresponds to a 21 percent 
reduction of emissions by 2020 compared with the 2005 
level.4 A more long-term goal of the EU’s climate policy 
is 80 to 95 percent emissions reduction by 2050. This is 
however only framed as an intention so far and is not 
considered in the current cap. A fourth phase is to start  
in 2021 and end by 2028 (European Commission 2013a). 
For an overview of features of the first three trading 
periods see Table 1.

4 Using 2005 as base year in the ETS and 1990 as base year in the 
overall EU target was necessitated by the lack of data on emissions 
split between trading and non-trading sectors before 2005 (European 
Parliament 2014). 
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Phase I (2005-07) Phase II (2008-12) Phase III (2013-20)

Objective/Target ‘Learning-by-doing’ to pre-
pare for a second period.

8% below 1990 GHG levels 
(target in the Kyoto Protocol)

21% below 2005 GHG levels 

Countries EU-25 Phase I + Bulgaria, Romania, 
Liechtenstein, Iceland, and 
Norway

Phase II + Croatia

Gases CO2 CO2, N2O CO2, N2O and PFCs

Sectors • Energy: Combustion instal-
lations (>20 MW annual ther-
mal capacity), oil refineries 
and coke ovens.
• Production and process-
ing*: ferrous metals
• Mineral industry*: cement, 
lime, glass, bricks, ceram-
ics. Other: pulp, paper and 
board.* (Ellerman et al. 2010)

Phase I sectors + emissions 
of nitrous oxide from the 
production of nitric acid and 
with start from 2012 com-
mercial aviation (>10,000 t 
CO2 /year).

Phase II sectors + CCS 
installations, production of 
petrochemicals, ammonia,
non-ferrous metals, gypsum 
and aluminium, nitric, adipic 
and glyoxylic acid. Exemp-
tion is introduced for flights 
in and out of Europe***.

Cap • Decentralised system with 
national caps. 
• Annual cap of
2.181Gt CO2e (Ellerman et 
al. 2010)

• Decentralised system with 
national caps.
• Annual cap of
2.083Gt CO2e (Ellerman et 
al. 2010)(representing an 8% 
reduction compared with 
phase I, if correcting scope 
for countries and installa-
tions added in Phase II).
• Separate cap for aviation.

• Centralised system with 
single EU-wide cap.
• Cap 2013 of 2.084Gt CO2e 
with annual decrease of 
1.74% of average phase II 
allocation (i.e. an annual  
reduction of the cap of 
about 38 Mt/ year).
• Separate cap for aviation 
of about 210 MtCO2e/year 
(95% of annual average 
2004–2006).

Allocation Mostly free allocations in  
accordance with national 
rules with guidance from  
EU criteria.

Mostly free allocations in  
accordance with national 
rules with guidance from  
EU criteria.

In total about 40% auction-
ing in 2013, with the aim 
to reach full auctioning by 
2027. Free allocation is 
based on community- 
harmonised benchmarks. 

Off-sets Yes (from CDM-projects) Yes** (CDM and JI-projects) Yes** (CDM and JI-projects)

Banking/
Borrowing

Only banking within the 
trading period allowed (up 
to member states to allow 
for inter-period banking to 
limited extent).
Borrowing not allowed.

Inter-period banking  
allowed. Borrowing not  
allowed.

Inter-period banking  
allowed. Borrowing not  
allowed.

* Subject to various thresholds.
**According to the ETS Directive 2009/29/EC, between 2008 and 2020, a use of credits up to 50% of the overall reductions below 2005 levels 
made under the EU ETS is allowed (approx. 1.7 Gt CO2e). In Phase III stationary installations can choose to import credits following the entitle-
ments specified in the National Allocation Plans for 2008-12,or up to 11% of the allowances they were allocated for free in that period, which-
ever is higher. From 2013, only credits from CDM projects in countries classified as least developed countries are eligible for compliance.
*** Since 2013, flights to and from countries outside the European Economic Area (EEA) have benefited from a general exemption from the 
obligation to surrender allowances.

Table 1. The first three EU ETS trading periods.

The first three EU ETS trading periods



12

4.2 Governance
The ETS Directives define the EU ETS and its objectives, 
coverage and rules (European Commission 2003 and 
2009a). The European Commission has the implementing 
power of the directive and has a central role when it 
comes to decisions and design of rules. The Commission 
is also responsible for monitoring the functioning of the 
system (European Commission 2009a). Decisions taken 
within the scope of existing legislation are generally 
developed through so-called comitology procedures. This 
means that the European Parliament and the Council of 
the European Union have delegated implementing power 
to the European Commission, but the Commission must 
take decisions with assistance from committees consisting 
of representatives from the member states.5 However, 
major decisions, like the amendment of the directive in 
2009, require a more robust decision process by ordinary 
legislative procedure involving the European Parliament 
and the Council.  

Despite being established as a centralised community-
wide system the first two phases of the EU ETS had 
a large degree of decentralisation when it came to 
implementation, giving substantial room for influence 
from member states. Although core structures, such as 
those in which actors were obliged to participate, were 
decided at community level significant features were 
up to member states to decide. The overall cap was 
determined by the sum of NAPs, which had to be accepted 
by the Commission, and the allocation of allowances and 
monitoring was to a large extent up to member states. 
This made the EU ETS in some respects similar to a system 
of linked national emissions trading schemes and the  
role of the Commission was to some extent reduced  
to that of a coordinator and supervisor (Ellerman et al. 
2007). However, the decentralised system revealed 
weaknesses: it was time-consuming and resulted in an 
unlevel playing field among participants. After the first 
trading period and the adoption of a revised ETS directive 
in 2009 the system became more centralised (Ellerman et 
al. 2014). 

Today the cap is set at EU level and the allocation is based 
on harmonised rules. National competent authorities 
are only responsible for the national implementation 
and fulfilment of the directives. In Sweden, the Swedish 
Energy Agency is responsible for the administration and 
accounting of emissions for the Swedish part of a common 

union registry and the Swedish Environmental Protection 
Agency is responsible for surveillance6 of the system and 
the allocation of free allowances within Sweden. 

4.3 Point of regulation

The EU ETS is designed as a downstream system, meaning 
that the obligation to surrender allowances is imposed on 
the end-users of energy (Faure and Peeters 2008). This is 
in contrast to an upstream system where the obligation 
rests with the suppliers and distributors of fossil fuels.

The main consideration in deciding the point of 
regulation is how to attain a broad coverage without 
large administrative costs in a politically feasible way 
(C2ES 2008). The distribution of the burden across actors 
is generally less important. This is because the burden 
is expected to be distributed independently of point of 
obligation as costs are expected to be passed on, either 
to consumers in the form of higher prices or fuel suppliers 
in the form of reduced demand (C2ES 2008). Hence, the 
actors who are obliged to surrender allowances are not 
necessarily the same ones who pay the costs.

Generally, an upstream system has the potential to cover 
virtually all fossil fuel-based emissions and hence the 
majority of carbon dioxide emissions7 (Pizer 2007). It also 
tends to have lower administrative costs compared with 
a downstream system as there are fewer actors under 
regulation. The large number of actors in downstream 
systems not only implies higher costs but can also have 
a negative effect on the scope of the system (Ellerman 
et al. 2010). As costs must be considered with regard to 
emissions reductions achieved it is hard to justify inclusion 
of small actors and diffuse sources such as transportation.8 

One motivation for a downstream approach is to provide 
more direct incentives to manage emissions by regulating 
the entities that implement abatement measures9 
(C2ES 2008). It also provides an easy way to provide 
compensation to the regulated facilities through free 
allocation, which has been a prominent characteristic of 
the ETS to date. Moreover, it provides market liquidity 
as the number of participants is large and enables a 
progressively expanding coverage, starting off with 
emission sources that are fairly easy to regulate, a strategy 
that has been applied in the EU.

5 The European Parliament and the Council still have a right of veto, but only on the grounds that the Commission has exceeded its implement-
ing power (IETA 2013).
6 They are responsible for ensuring that the Swedish participants monitor and report their emissions according to the directive and decide on 
the amount of international credits that each participant is allowed to surrender instead of allowances. 
7 When it comes to CO2, emissions mainly come from combustion of fossil fuels and depend almost entirely on the amount of fuel used, and 
not on the combustion technology. Therefore emissions can be calculated accurately based on fuel use and carbon content anywhere in the 
fuel chain (Pizer 2007). 
8 In EU ETS small actors have the possibility to opt out of the trading system on condition that equivalent measures to reduce emissions are in 
place (European Commission 2009a).
9 This argument neglects the fact that the cost of emissions is likely, to some degree, to be passed on to the end-user in an upstream system 
and hence lead to a price signal that incentivises emissions reductions downstream. There are however instances where the price signal might 
not give enough incentives to limit emissions, e.g. when the end-user offers an opportunity to recapture and/or destruct the gas such as in the 
development of carbon capture and storage (C2ES 2008).  
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4.4 Sector coverage

Today there are about 13 500 heavy energy-using 
installations in the power generation and manufacturing 
industry and around 2 000 airline accounts that are 
covered by the EU ETS (Ellerman et al. 2014). The main 
sectors (industry, aviation and power and heating) can 
be split into subsectors (for example, industrial activities 
included in the system can be divided into 258 different 
sectors on the most detailed level). However, a more 
general description of the activities covered by the EU 
ETS is given in Table 2 and for actors undertaking these 
activities participation is generally mandatory  (European 
Commission 2013a). Together the participants of the EU 
ETS account for about 45 percent of the EU’s total GHG 
emissions.  

Aviation – put on hold. In 2008 legislation to include 
aviation in the EU ETS was adopted and since 2012 

10 Participation is not fully compulsory for all actors as some smaller plants and installations can be exempted from the scheme on condition 
that they are subject to measures that have an equivalent effect on their emissions.
11 The initiative was taken in order to allow time for the International Civil Aviation Organization (ICAO) to reach a global agreement, in au-
tumn 2013, on tackling aviation emissions, which Europe had been seeking for more than 15 years. In October 2013 the ICAO Assembly agreed 
to develop a global market-based mechanism addressing emissions from international aviation by 2016 and opened up for interim measures to 
be implemented by groups of countries (European Commission 2014c). 

Gas Sectors

Carbon dioxide (CO2) • Energy-intensive industry sectors (including oil refineries, steel 
works and production of iron, aluminium, metals, cement, lime, 
glass, ceramics, pulp, paper, cardboard, acids and bulk organic 
chemicals)
• Power and heat generation
• Civil aviation

Nitrous oxide (N2O) • Production of nitric, adipic, glyoxal and glyoxlic acids

Perfluorocarbons (PFC) • Aluminium production

emissions from international aviation have been included 
in the EU ETS (European Commission 2014c). The 
legislation applies to all flights to or from a European 
destination by both EU and non-EU airlines. However, 
there is widespread opposition among non-EU countries, 
who argue that it violates their sovereignty as it imposes 
rules on third parties and amounts to a charge for using a 
third country’s airspace. 

In April 2013 the EU temporarily suspended enforcement 
of the requirement for flights from or to non-European 
destinations. Despite proposals to include also the part 
of flights that takes place in European airspace the 
exemption for flights taking off or landing outside the 
European Economic Area (EEA) will continue until the end 
of 2016, when an international agreement on aviation is 
planned (European Commission 2014c). 

Table 2. EU ETS sector coverage by gas.
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4.5 Burden sharing
In the EU’s climate and energy package for 2020, EU 
member states agreed collectively to reduce their 
GHG emissions by 20 percent (compared with 1990). 
Member states agreed that the target should be reached 
by reducing emissions in the non-trading sectors (not 
included in the EU ETS) by 10 percent (compared with 
2005 levels)12 whereas the sectors included in the EU ETS 
should reduce their emissions by 21 percent (compared 
with 2005 levels)(European Commission 2009a; European 
Union 2009).

The difference in burden sharing between trading 
and non-trading sectors means that operators within 
trading sectors must deliver a higher proportion (about 
60 percent) of the EU’s overall emissions reductions 
compared with operators in the non-trading sector. In an 
impact assessment from 2008, the European Commission 
highlighted cost-effectiveness as the main reason for the 
burden sharing between sectors (European Commission 
2008b). The Commission assessed a higher cost-effective 
potential to reduce emissions in trading sectors, 
particularly in the electricity sector, compared with non-
trading sectors. The Commission also pointed to the fact 
that a larger proportion of the EU renewables targets 
would be implemented in the trading sectors. It should 
however be noted that the assessment by the Commission 
was based on a future price of €39 per allowance. 

The reality has proved to be somewhat different and 
the difference between emission reduction costs in the 

12 The reductions in the non-trading sectors are shared between member states according to a burden-sharing agreement based on their  
relative wealth, ranging from a reduction by 20 percent (Denmark, Ireland, Luxembourg) to an increase of 20 percent (Bulgaria) – for the full 
table see Annex II in European Union (2009).
13  For more information see Grubb (2012). 

trading and non-trading sectors has proven to be larger 
than expected. For instance, the World Bank has assessed 
the cost of emissions reductions in Poland’s non-trading 
sector to be €87/tonne, compared with the current 
price of an allowance of around €5 (Naess-Schmidt et 
al. 2012). The difference in costs may also be manifested 
by the difference between the Swedish carbon tax of 
approximately €110/tonne, about 20 times higher than 
the allowance price (Naess-Schmidt et al. 2012).

The current asymmetry of costs in non-trading and trading 
sectors could be said to break with one of the central ideas 
behind emissions trading – to equalise the marginal cost 
of emissions among actors. Two possible ways of dealing 
with the asymmetry would be to include more sectors in 
the trading system or increase the ambition in the sectors 
already included. 

It is possible to increase the ambition in the trading 
sectors, without changing the EU’s overall reduction 
target, by shifting the burden from operators in non-
trading to trading sectors.13  

By increasing the number of sectors, the reduction costs 
between sectors are levelled, which enhances the chance 
of achieving the most cost-efficient emissions reductions. 
A wider coverage of sectors also contributes to a feeling 
of fairness as different actors are treated equally (C2ES 
2008). The Commission has highlighted practical reasons 
for limiting the scope to current sectors, such as the 
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possibility to measure and verify emissions in an accurate 
way (European Commission 2000). The transport sector is 
an example of a sector that can be difficult to include as 
it may alter allowance prices by substantially inducing a 
higher risk of carbon leakage to sectors already included 
in the EU ETS (European Commission 2013d). The 
transport sector is however part of the Californian ETS 
with distributors of fuels entering the scheme in 2015 
(World Bank 2012). 

The risk of increased carbon prices and carbon leakage 
is also a key argument against increasing the ambition in 
the trading sectors. 

4.6 Monitoring and compliance

To justify the integrity of an ETS, compliance and 
enforcement are essential. This was recognised by the 
EU at an early stage of development and monitoring, 
reporting and verification (MRV) are seen as central 
features of the system (European Commission 2000). The 
EU ETS is based on an annual compliance cycle whereby 
the participants are required to monitor and report 
emissions according to an approved monitoring plan. The 
emission report must be verified by an accredited verifier 
and participants are required to surrender allowances to 
cover all their emissions at the end of each period.14 One 
allowance is equivalent to one tonne of carbon dioxide 
equivalent (CO2e)15 and if not enough allowances are 

handed in the operator must purchase additional ones 
to cover the shortfall and a fine is imposed. The fine in 
2013 was €100 per excessive tonne CO2e. The name of 
the operator is also published in order to create a “named 
and shamed” effect (European Commission 2013a). 

As with other financial activities there is a risk of fraud 
in emissions trading systems. Three types of fraud that 
the EU ETS has experienced are value-added tax fraud 
(exploitation of differences in value-added taxes when 
trading between countries is involved), phishing (i.e. 
identity thefts by cyber attacks) and recycling of off-set 
credits (Branger et al. 2013). Although not necessarily 
affecting the environmental integrity of the system, as the 
cap and hence the emission level might not be affected, 
it can have negative effects on the overall integrity of the 
system. It also results in substantial costs and disturbs 
the functioning of the market. In 2011 the European 
Commission was forced to suspend spot trading for 
almost two weeks after a large number of stolen Czech 
permits were sold on the spot market (Coelho 2012).

In response to the evidence of fraud regulators have taken 
steps to ensure credibility and prevent future fraud. One 
measure taken is the accounting of issued allowances in 
a single EU registry with strong security measures instead 
of national registries. Regulation among member states 
has also been harmonised in order to prevent regulatory 
arbitrage (Branger et al. 2013; European Commission 2013a). 

14 The allowances can only be used once and are cancelled once they have been surrendered.
15 One tonne is equal to one metric ton. The use of tonnes as the metric for allowances in EU ETS is consistent with the metric used in the 
Kyoto Protocol. However, in the Regional Greenhouse Gas Initiative (RGGI) in the USA the metric used is short tons, which is less than a tonne 
(1 tonne≈1,1023 short tons)(Faure and Peeters 2008).



5. Allocation
During the first two phases of the EU ETS, most allowances 
were distributed free to operators based on previous 
emissions or projected future emissions. In Phase 3 
(2013–20) auction is stated to be the default method for 
allocating allowances. In 2013, however, only about 40 
percent of the allowances were auctioned, because of the 
different exemptions for industries deemed to be at risk 
of carbon leakage.16  

Free	 allocation	 based	 on	 historic	 emissions.	 During 
the first two phases (2005–12) of the EU ETS the free 
allocations were based on so-called grandfathering, 
meaning allocation was based on emissions of previous 
years. For the first phase (2005–07) the caps were largely 
based on national allocation plans (NAPs) from EU 
member states, and often supported by poor data. The 
number of allocated allowances in phase 1 was 2.181 Gt 
CO2e/year (Ellerman et al. 2010). 

For the second period (2008–12) the average reported 
emissions during phase 1 were the basis for the allocation 
of emissions that the member states presented in their 
NAPs. The total number of allocated allowances was 
reduced to 2.083 Gt CO2e/year which was, apart from a 
few percent, allocated for free (Ellerman et al. 2010).17 It 
should be noted that for the two initial phases the number 
of allowances was constant and not reduced on an annual 
basis, as is the case in phase 3 where the number of 
allowances is reduced annually by a fixed number (about 
38 million allowances, corresponding to 1.74 percent of 
average allocated allowances for 2008 to 2012). 

According to economic theory, the incentives for emission 
reductions should be the same regardless of whether 
the participants initially buy allowances or receive 
them for free (Zetterberg et al. 2012).18  Consequently, 
grandfathering was considered a suitable method of 
allocation as it offered industry a situation close to the 
status quo, thereby creating conditions for industries to 
agree to the system in the first place (Zetterberg et al. 
2012). 

Grandfathering however proved to be problematic for 
other reasons. First, it rewarded high historical emissions 
compared with industries that had already invested in 
cleaner technology. Another unwanted effect was the  
so-called windfall profits, whereby industries passed on 
the cost of the emission allowances to the consumer, 
while receiving the allowances for free (Zetterberg et al. 
2012). 

Free	allocation	with	benchmarking. The free allocation 
for industrial sources from 2013 onwards is primarily 
based on a benchmarking system, whereby industries 
receive allowances gratis based on a product-specific 
emissions rate benchmark equal to the top 10 percent 
of emission-efficient installations.19 The rationale is 
to reward carbon-efficient industries. Benchmarking 
also allows for updating the allocation by addressing 
production changes, new entrants and closures, without 
reducing the incentives to abate emissions (Zetterberg 
2014). The total number of free allowances for the 
manufacturing industry is decided by a formula (see Box 
2) where historic production levels are multiplied by the 
benchmark, a carbon leakage exposure factor and a cross-
sectoral correction factor (CSCF). The CSCF ensures that 
the total number of allowances that can be handed out 
for free is limited to a certain amount. In general terms, 
the number of free allowances in phase 3 is limited by the 
industries share of emissions in phase 1. The exact CSCF is 
the same for all covered installations and is the result of 
the comparison of preliminary free allocation, calculated 
bottom-up, and top-down calculations of the maximum 
amount that can be handed out for free. The purpose of 
the CSCF is to assure that the total number of allowances 
put in circulation for phase 3 equals the prescribed cap.

The allowances are formally allocated by national 
agencies, in the case of Sweden the Environmental 
Protection Agency.

16 The power sector has to buy all its allowances in auctions whereas the manufacturing industries in general receive a decreasing number  
of allowances for free (80 percent in 2013 decreasing to 30 percent in 2020)(European Commission 2013a). However, a large number of  
operators in the manufacturing industries (95 percent of total manufacturing emissions) is considered to be exposed to carbon leakage and 
thereby entitled to 100 percent free allocation throughout phase 3.  
17 This corresponds to an 8 percent reduction if one corrects for the increase in scope that took place between phase 1 and 2.
18 This holds only if the free distribution of allowances is fixed in advance and not affected by changes in firms’ conditions.  
19 The benchmarks were developed per product as far as possible. For products not covered by a product benchmark (around 25 percent  
of emissions), allowances are distributed on the basis of heat or fuel required for those products.

Allocation = Benchmark x Historic activity level x 
Carbon leakage exposure factor x Cross-sectoral 
correction factor 
•	 The Benchmarks are developed per product 

as far as is feasible. 
•	 Historical activity level is either 2005–08 or 

2009–10. 
•	 The Carbon leakage exposure factor is 100 

percent for sectors deemed exposed to  
carbon leakage. For non-exposed activities 
the factor was 80 percent in 2013, decreas-
ing to 30 percent by 2020. 

•	 The total number of free allowances handed 
out to industry is capped by a Cross-sectoral 
correction factor (CSCF). 

Allocation	to	a	manufacturing	installation	 
(not identified as an electricity generator)

Sources: Ecofys, 2011 and European Commission, 2013b.
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Auction. In parallel with benchmark-based allocation, 
an increasing proportion of the allowances is being 
auctioned. In 2013 the general requirement for 
participants in the power generating sector20 was to 
buy allowances at auctions whereas the manufacturing 
industry (not deemed to be exposed to carbon leakage21) 
received 80 percent of their allowances for free, a 
number that will decrease annually to 30 percent by 
2020 (European Commission 2013a). In total, about 40 
percent of the allocated allowances were auctioned in 
2013. According to the ETS directive this percentage will 
gradually increase, and the aim is to reach 100 percent 
by 2027. However, at the same time, the Commission’s 
new framework for 2030 highlights that free allocation 
will continue post–2020 for energy-intensive industries  
to ensure competitiveness (European Commission 
2014d).

Some 88 percent of the allowances available for auction 
are being distributed to member states based on emissions 
within the trading sector of each country in 2005 to 2007 
(European Commission 2009a). The remaining 12 percent 
are being distributed to the poorer countries in the EU 
and to countries which in 2005 had achieved a reduction 
of at least 20 percent compared with 1990. Most of the 
allowances are sold on a common European platform, the 
European Energy Exchange in Leipzig.22  

When allowances are being sold at auction ETS operators, 
business groupings, investment firms and other authorised 
bidders can place any number of bids, each specifying  
the number of allowances they would like to buy at a  
given price. The auction platform then determines 
and publishes the clearing price at which demand for 
allowances equals the number of allowances offered 
for sale in the auction. Successful bidders are those who  
have placed bids for allowances at or above the clearing 
price. All successful bidders pay the same price, regardless  

20 The member states (Bulgaria, Cyprus, Czech Republic, Estonia, Hungary, Lithuania, Poland and Romania) which have joined the EU since 
2004 are allowed to give a decreasing number of allowances to existing power plants for free until 2019 (Latvia and Malta also had the option 
but chose not to take it) (European Commission 2013a).
21 Sectors considered to be exposed to carbon leakage receive all their allowances for free. For more information about allocation to these 
sectors see chapter 6. 
22 The United Kingdom, Germany and Poland have exercised the right not to auction their allowances on the common European platform. 

of the price they specified in their bids (European 
Commission 2013c).

The revenues from the auction accrue to member states. 
According to the EU ETS directive 50 percent of the 
auction revenues should be used for investments related 
to climate change measures (European Commission 
2009a). Between November 2012 and December 2013 
approximately 584 million allowances were auctioned on 
the common European platform at the average price of 
€4.64, yielding revenues of €2.7 billion (European Energy 
Exchange 2013). 

Auctioning of allowances is generally seen to have a 
number of advantages compared with free allocation. 
One important aspect is that each operator has to pay 
for every single emitted tonne, which means the system 
better reflects the ‘polluter pays’ principle. Compared with 
grandfathering an auction may improve administrative 
transparency and the perception of fairness. 

An often-used argument in discussions on allocation 
is that a higher amount of auctioning will increase the 
prices of allowances. However, the price is based on 
the emission target and the marginal cost of reducing 
emissions, which is not, at least in theory, affected by the 
method of allocation. 

Aviation. The aviation sector has a separate cap, set at 95 
percent of historical emissions throughout phase 3. The 
cap consists of separate aviation allowances, although the 
common allowances under the EU ETS can, unilaterally, 
be used by aviation operators for compliance. The 
majority, 82 percent, of allowances to aviation operators 
is allocated for free and will continue to be so throughout 
phase 3. The free allocation is based on benchmarks and 
in phase 3 an airline receives 0.6422 allowances per 1 000 
tonne-kilometres flown (European Commission 2014e).

Price: For free 
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6. Carbon leakage
The European Commission (2014f, fact box) describes 
carbon leakage as ‘…if, for reasons of costs related to 
climate policies, business were to transfer production 
to other countries which have laxer constraints on 
greenhouse gases. This could lead to an increase in 
their total emissions’. Carbon leakage can include both 
environmental and competitive impacts. Environmental 
impacts come from the risk of reducing or reversing the 
environmental outcome that the carbon policy seeks. 
Competitive impacts are the result of changes in trade 
patterns, market shares and investment patterns from the 
carbon policy that risk putting industries at an economic 
disadvantage (Reinaud 2008). 

Emissions trading, or carbon pricing in general, does not 
automatically result in carbon leakage. The outcome 
depends on a number of factors, including the additional 
cost the policy imposes, the sector’s ability to pass on 
these costs to consumers and carbon constraints in third 
countries.
 
The EU ETS provides particular treatment, through free 
allocation, for sectors that are considered to be exposed 
to significant risk of carbon leakage. Potentially exposed 
sectors are included on the Carbon Leakage List (CLL) and 
entitled to 100 percent free allocation (of an emissions 
rate benchmark -see chapter 5). The first CLL was adopted 
in 2009 but it is updated every five years.23  The carbon 
leakage assessment is generally performed for sectors 
at NACE 4 level.24 To identify sectors potentially at risk a 
number of quantitative criteria are defined in the Directive 
(European Commission 2009a); 
• additional carbon cost greater than 5% of total cost 

and trade intensity greater than 10%25 ; 
• additional carbon cost greater than 30% of total cost;
• additional trade intensity greater than 30%. 

Qualitative assessments can also be applied if the 
quantitative values are close to the threshold. As of today, 
156 of the 258 industrial EU ETS sectors at NACE 4 level 
are included on the CLL (European Commission 2009b; De 
Bruyn et al. 2013).

Several ex ante studies show the potential risk for carbon 
leakage in the second phase of the EU ETS for some 
sectors (see e.g. Grubb & Counsell 2010 and Ritz 2009). 
However, an empirical ex post study commissioned by the 
European Commission showed little evidence of carbon 
leakage during phases 1 and 2 (Ecorys 2013). The past 
may, however, not always be a good reflection of the 
future given that the third trading period and beyond 
may look very different from the first two trading periods. 

To prevent carbon leakage in phase 3, the Commission 
proposes to continue with free allocation after 2020, if 
other major economies do not take comparable climate 
action (European Commission 2014g). Concern has, 
however, been raised about the free allocation of a large 
number of allowances. The CLL, now covering 95 percent 
of industrial emissions, has been criticised for being too 
long as a result of political compromises (Öko-institut & 
Ecofys 2013; CEPS 2014; De Bruyn et al. 2013). 
 
The next revision of the CLL is to be completed by the 
end of 2014 and the European Commission intends to 
maintain the current criteria and existing assumptions 
for determining sectors that may be exposed to carbon 
leakage risk (European Commission 2014h). There are, 
however, suggestions on how to focus the CLL on sectors 
at most risk; one example is a revision of the benchmark 
values (European Commission 2014g).

Moreover, the free allocation can be criticised for not 
being related to current production levels. Instead, 
historical data are used to determine the level of 
allocation, with ex post checks currently set at 50, 75 and 
90 percent. If production is reduced by 50 to 75 percent, 
allocation is reduced by 50 percent; if it is reduced by 
75–90 percent, allocation is reduced by 75 percent; and 
if reduced by 90 percent or more free allocation ceases 
(European Commission 2011b). This means that if, for 
example, an installation produces 51 percent of its 
historical levels it still receives an allocation based on the 
original historic production (100 percent). This can create 
perverse incentives to reduce production but still receive 
free allowances. Moreover, the system does not fully 
compensate for increased production levels. Only if the 
production level is increased by at least 15 percent is the 
installation eligible for correction (CDC Climat Research 
2013) which could, in the short term, not be seen as 
encouraging investments and expansions.

23 The Commission may also every year, on its own initiative or at the request of a member state, add a sector or subsector if it can be demon-
strated that the sector can fulfil the quantitative or qualitative criteria.
24 NACE is the acronym for an industry standard classification system used when collecting data according to different economic activities in 
the EU. NACE consists of a hierarchical structure, characterised by a finer and finer categorisation of economic activities when the number of 
digits increases. The NACE 4 level was chosen since it was the most detailed level for which Eurostat data were available.
25 The additional carbon cost is calculated as the sum of direct and indirect additional carbon costs induced by the EU ETS (a price of €30/
tonne is used) over gross value added and trade intensity is calculated as the sum of export and import over the sum of turnover and imports.

18





20

7. Cost management
As mentioned in chapter 2, using emissions trading 
systems instead of taxation results in uncertainty about 
the carbon price and abatement costs. One way to 
deal with volatile and uncertain allowance prices while 
retaining a quantity-based approach is to introduce cost 
containment mechanisms. Three such mechanisms are 
presented below. 

7.1 Off-sets

Besides EU allowances, participants can cover a 
proportion of their emissions with credits generated by 
emission-saving projects outside the EU ETS (European 
Commission 2013a). The opportunity to use credits 
is partly motivated by the generally lower abatement 
costs outside the coverage of the EU ETS, primarily in 
developing countries. As the source of emissions is 
irrelevant for climate change the option to locate at least 
some of the emission reductions externally can lower the 
overall cost of reaching a given emission reduction target. 
The use of international reduction credits also drives 
demand and finance for emission reduction projects in 
less developed countries. Moreover, it can influence the 
political atmosphere and climate policies abroad in a 
positive direction (European Commission 2013a).  

However, to justify the use of credits the emission 
reductions must be quantifiable, enforceable and 
additional. To ensure this, the EU ETS requires projects 
generating eligible credits to be recognised under the Kyoto 
Protocol’s flexible mechanisms, the Clean Development 
Mechanism (CDM) or Joint Implementation (JI).  From 
2013 the use of international credits has been restricted 
and new CDM projects will only generate eligible credits 
if the project is located in a country classified as a least 
developed country. 

The EU ETS also limits the quantity of emissions covered 
by international credits (European Commission 2013a). 
From 2008 to 2020 the limit is 1.6 Gt CO2e, representing 
half of the emissions reduction that the EU ETS will 
achieve in the same period. By the end of 2012 over 1 
billion credits had already been used.  The European 
Commission proposal for the Climate and Energy Package 
2030 does not suggest any use of international credits in 
the ETS after 2020 (European Commission 2014a).

7.2 Banking and borrowing
Banking is a common feature of emissions trading 
programmes and has been allowed within the EU ETS 
since 2008.  Banking means that participants can carry 
forward unused allowances from one trading period to 
the next. Banking enables actors to hedge against future 

price uncertainty, and to implement a more rational time 
path of abatement investments resulting in lower overall 
compliance costs (Burtraw et al. 2013).  

The ability to bank also affects the price of allowances 
by fostering price stability and allowing for long-term 
expectations to be reflected in the current price (Zetterberg 
et al. 2013). If banking is not allowed allowances will lose 
their value at the end of each trading period and unused 
allowances will therefore be offered at low cost. This can 
suppress the price, as happened at the end of the EU 
ETS’s first trading period. Banking also provides a private 
reserve of allowances that can be used for compliance if 
and when costs rise, and banking can help smooth price 
fluctuations over time. Although banking is beneficial in 
terms of increased inter-temporal flexibility for firms and 
a more stable price it also introduces a risk of surplus 
allowances.  

A similar feature to banking is borrowing, which means 
allowing allowances from future periods to be used for 
compliance today. Only limited borrowing is allowed 
in the EU ETS (Ellerman and Joskow, 2008). In the 
compliance cycle participants are required by April every 
year to surrender allowances to cover their emissions 
from the previous year. As new allowances are issued 
annually at the end of February this means that two years 
of allowances are available at the date of submission. This 
effectively allows for one-year-ahead borrowing.

7.3 Direct price stabilisation

Apart from off-set credits and banking there is also the 
possibility of including direct price-stabilising measures in 
an ETS through the use of a price floor and price ceiling. 
These measures are not included in the EU ETS today; but 
we explain and discuss them as elements of programme 
reform at the end of this report. 

In the EU ETS today, there is only one direct price-
stabilising mechanism. According to the ETS directive the 
Commission must convene a meeting if the allowance 
price for more than six consecutive months is more than 
three times the average price during the two preceding 
years on the European carbon market (European 
Commission 2009a). If the high price is not due to market 
fundamentals, some of the allowances for auction can be 
brought forward or up to 25 percent of allowances from a 
new entrants’ reserve are allowed to be auctioned. 

26 Projects involving nuclear energy, afforestation, reforestation or destruction of industrial gases are not accepted.
27 One international credit=1 tonne CO2e=1 European allowance.
28 Member states had little opportunity to allow for banking between the first and second trading periods (European Commission 2006). Only 
France and Poland grasped this possibility and offered banking to a limited extent.





8. International outlook   
 and linking
 
The potential benefits of using emissions trading to 
manage emissions have not only been recognised by  
the EU. Today there are several different ETSs in operation 
and new ones are on their way, as illustrated in Figure 3 
below. Taken together, these jurisdictions cover about  
3 billion tonnes of carbon emissions29 – equalling nearly 
9 percent of the global total – at an average price of 
approximately US $5 per tonne.30 

Some observers have suggested that these emissions 
trading systems might be linked from the bottom up 
to form a common carbon market with growing global 
coverage. Linking an emissions trading system can in 
a general sense be seen as expanding the scope and 
coverage of the system in order to achieve efficiency gains. 
This can for instance be done by including new countries, 
sectors and gases or import emissions reduction credits 
(off-sets). 

An emissions trading system can also link with another 
emissions trading system ‘directly’ in the sense that 
allowances from both systems are interchangeable and 
acknowledged by both jurisdictions for compliance. 
Linking can also be indirect, if two separated cap-and-

trade programmes accept and compete for the same 
external off-set credits.

Economic theory suggests that linking two carbon markets 
will increase efficiency and lower the total costs of 
reaching the collective emissions reduction target, since 
more reduction options are available in the larger system 
(Sterk and Kruger 2009). The rationale for linking is the 
same as for participants in the same ETS trade reductions, 
as explained in chapter 2. Emission reductions will take 
place where they cost least and both buyers and sellers  
of allowances will be better off. Estimates show that the 
total cost savings from creating a global carbon market 
with trade across all countries and sectors as opposed 
to non-trade can be as high as 50 percent or more 
(Flachsland et al. 2009). 

Linking carbon markets from different regions may 
equalise carbon prices and thereby reduce competitive 
distortions between the regions. In addition to the strict 
economic implications of linking, there are also political 
consequences. Linking two systems signals international 
collaboration and a commitment to long-term climate 
policy and multilateralism. This may enhance further 
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29 In addition there are several jurisdictions that introduce a price on carbon through an emissions tax. 
30 Calculated with data from EDF-IETA (2013) and Thomson Reuter Point Carbon (2013). Estimate includes prices and allowance budgets for 
the EU ETS, NZ ETS, RGGI, California, Quebec and Shenzhen.

Figure 3. Emissions trading around the world.                         Source: Haug et al. 2014
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cooperation between parties and provide an example  
for other countries to follow. This may in turn provide 
greater predictability for investors in carbon-intensive 
industries (Flachsland et al. 2009).

However, so far there are few examples of linking. The 
EU ETS has been expanded to include Norway, Iceland 
and Lichtenstein. The ETS in California is linked with the 
ETS of Quebec. In contrast, initial discussions linking 
the EU ETS with California and later Australia have both 
been abandoned.31 In spite of the economic benefits of 
linking there are a number of barriers to linking, both 
political and economic. The second commitment period 
of the Kyoto Protocol, running until 2020, does not 
recognise carbon allowances from non-party countries  
as reductions. This provides a barrier to linking because  
if a Kyoto Protocol party were to import carbon allow-
ances from a non-party ETS, those carbon allowances 
would not count toward their emissions reductions target 
under the Kyoto Protocol. 

Second, linking may lead to a large transfer of funds from 
the high cost to the low cost system. Constituents in the 
high cost system may be very reluctant to pay for emissions 

reductions in the low cost system. It also creates political 
incentives to increase the supply of allowances in the 
own system in order to be a net exporter of allowances 
(Zetterberg et al. 2013). Third, different views on which 
types of off-sets are acceptable make linking difficult. 
Finally, linking leads to a reduced sovereignty of the own 
system and compromising of the original policy priorities 
in each system. Linking means the scope for regulatory 
interventions of the single system is reduced (Zetterberg 
2012).

Linking two jurisdictions requires a level of coherence 
regarding certain critical design features including 
reduction targets/level of ambition, that reductions in 
one system are accepted for compliance in the other 
and common views on off-sets and the use of price 
ceilings and floors. Other features that are important for 
successful linking are harmonised rules for monitoring, 
reporting and verification and enforcement. Properties 
that are less critical are sector coverage and allocation 
methods (although differences in these may have an 
effect on efficiency and distribution of costs) (Zetterberg 
2012; Burtraw et al. 2013). 

31 Linking between the ETSs in the EU and California was problematic because of different views on off-sets, price collars and the fact that 
Californian allowances could not be used by the EU to fulfil its commitments in the Kyoto Protocol. In 2013, the new Australian government 
immediately cancelled plans for creating an Australian ETS.



9. Proposals for  
 reforming the ETS
 
9.1 A central challenge: the low  
      allowance price

Since 2008 there has been a rapid build-up of 2 billion 
allowances corresponding to 2 Gt CO2 emissions in the EU 
ETS, which is in the range of the annual emissions covered 
by the scheme (European Commission 2012). Behind this 
surplus is an imbalance between supply of and demand 
for allowances that can be explained by several factors: 
the economic downturn; a too generous allocation of 
allowances in phase 2; an early auctioning of phase 3 
allowances to the power industry to finance carbon-
efficient technologies; and a strong and unexpected 
influx of international reduction credits (from CDM and 
JI projects) (European Commission 2012). In addition, the 
market has been affected by complementary programmes 
supporting renewable energy and energy efficiency and 
carbon taxes in some member states. As the surplus has 
grown, the price of EU allowances fell to €2.81 in April 
2013, but subsequently rose to €5 by April 2014. For 
comparison, the EU has estimated that reducing emissions 
to levels consistent with reaching the two-degree target 
would require a carbon price of at least €32 to €63 by 
2030 (European Commission 2011a). 

Low prices are not necessarily a problem per se. The EU ETS 
is designed to achieve a certain emission target (defined 
by the cap) at a minimum cost and the price of allowances 
is a direct reflection of this cost. However, a low allowance 
price can be a problem if it undermines the incentive  
for innovation that would be necessary to achieve  
the EU’s long-run emissions reduction goals (Wråke et 
al. 2012). Today the system is designed to achieve the  
2020 target for emissions, which it seems likely to reach, 
and the cap and therefore also the allowance price is  
not aligned with more long-term goals. The current low 
price in the market poses a risk of lock-in of carbon-
intensive industrial infrastructure as it is considered 
to be lower than the prices needed to motivate low 
carbon innovation and investments. Without a policy 
intervention, the problem is expected to persist beyond 
2020, motivating some observers to describe this as a 
lost decade for the EU with respect to its climate goals 
(Eurelectric 2013). 

The low price for carbon also has a strategic dimension 
as it may lead member states to introduce additional 
complementary policies in order to meet national climate 
objectives. For instance, the UK has introduced a carbon 
price floor on electricity generation facilities already 
covered by the EU ETS (UK Parliament 2013). In the 
rest of the EU this action places downward pressure on 
the price of allowances. If similar actions were taken by 
other member states, the demand for allowances would 
be further reduced. Such policy fragmentation would 
cause the effective marginal cost of emissions reductions 

to differ across Europe with consequent distortion of 
competitiveness (European Commission 2013d). Further, 
the auction revenues are much lower than expected, 
which limits the availability of financing for carbon-
efficient technology. Given these developments, the role 
of ETS as the central pillar of EU climate policy is at risk. 

9.2 The EU COM proposal for structural      
      reform of the EU ETS and the       
      Climate and Energy Package 2030

In response to the challenge of a large surplus of emissions 
allowances, between November 2012 and January 
2014 the Commission presented a set of proposals for 
structural reform:

• backloading of the allocation in phase 3 of the EU ETS;
• six structural options to address the oversupply of 

allowances on a long-term basis;
• the Climate and Energy Package 2030, including 

reform options for the ETS post-2020.
These proposals are presented and discussed in the 
following sections.

9.2.1 Backloading

In November 2012, the Commission presented a proposal 
for postponing the auctioning of 900 million allowances 
to the end of phase 3, called backloading of the planned 
allocation. After initially being rejected by the EU 
parliament, the proposal was revised and adopted by 
the Parliament in December 2013. However, since this 
measure will change only the allocation time path and 
not the total number of allowances in phase 3, it can be 
expected to have only a short-term and slight effect on 
the allowance price path over time.

9.2.2 Six structural reform options

In addition to the backloading proposal, which can be 
seen as a short-term action, in November 2012 the 
Commission also presented six structural options to 
address the oversupply of allowances on a long-term 
basis (European Commission 2012):

a)  Increasing the EU reduction target to 30 percent in   
 2020.
b)  Retiring a number of allowances in phase 3 on a   
 permanent basis.
c)  Early revision of the linear reduction factor that   
 defines the annual change in the emissions target.
d)  Extension of scope to other sectors.
e)  Limit access to international credits.
f)  Discretionary price management mechanisms.
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9.2.3 EU Climate and Energy Package 2030

In January 2014, the Commission presented a proposal 
for a new Climate and Energy Package for 2030. This 
was based on a previous Green Paper and results of 
public consultations on the six structural reform options 
described above. The framework suggests a binding  
target of 40 percent lower GHG emissions, combined 
with a renewable energy target of at least 27 percent 
(European Commission 2014a). 

The climate and energy framework also addresses the 
EU ETS and its need for structural reform. The emissions 
target in the ETS is proposed to be -43 percent in 2030 
compared with 2005, which is to be implemented by 
strengthening the annual reduction factor from -1.74 
percent to -2.2 percent, starting in 2021. 

In addition, given the backloading of 900 million 
allowances, the Commission notes that specific provisions 
are necessary to tackle a potential supply peak that could 
result in 2020 from the return of back-loaded allowances 
late in the third trading period as well as other effects 
related to the transition between trading periods.

Given the emissions target in the ETS sectors, the non-
trading sector needs to reduce its GHG emissions by 
30 percent compared with 2005. This target will be 
differentiated across member states and implemented 
through national policies. The Commission suggests a 
bottom-up governance process whereby each member 
state proposes national policies following a set of 
guidelines resulting in a new burden sharing agreement 
for the whole of the EU.

Following the Commission’s proposal for a new Climate 
and Energy Package, the European Parliament has  
produced a 2030 climate and energy framework report 
which calls for three binding targets: reducing GHG 
emissions by at least 40 percent, increasing energy 
efficiency by 40 percent, and increasing the share of 
renewable energy to 30 percent. Although the European 
Parliament’s report is non-binding, it will feed into the 
future discussions on these issues at the Energy and 
Environment Ministers’ Council meeting in the late  
spring of 2014. As a consequence the debate concerning 
whether the EU should focus on one overarching GHG 
target or aim at three complementary targets is hotting  
up, as well as discussions on the targets themselves. 
Although the 40 percent GHG reduction target is 
considered weak by some, others perceive it as a 
statement that the EU is seeking to continue its climate 
policies.
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9.3 Dicussion of reform options

This section discusses how different reform options would 
affect the function and efficiency of the ETS. 

9.3.1 The dilemma of intervention

The current situation with a surplus of allowances poses 
a dilemma. If the European Commission intervenes now, 
who is to say it will not intervene again in the future? This 
may create uncertainty for investors and paralysis in a 
market that is intended to provide a price-based incentive 
for investment and innovation. Providing greater stability 
and predictability should encourage investment. However, 
if the system depends on administrative intervention then 
market participants will have to be closely connected to 
the ongoing bureaucratic conversation if they want to 
anticipate the future direction of the allowance market. 
That situation poses a number of adverse incentives and 
has the appearance of being unfair.

On the other hand, if the system is not reformed now, the 
low price on allowances may persist a decade or more 
leading to a delay in the innovation and investments 
necessary to transform EU to a low carbon economy. In 
response to that, some member states may introduce 
national actions in order to meet national targets. This 
could lead to policy fragmentation within the EU and a 
collapse of the emissions trading system.

When balancing the pros and cons of intervention and 
the available reform options, one may find it useful 
to consider the purpose of the EU ETS. According to 
Article 1 in the EU ETS Directive the emissions trading 
system was established ‘in order to promote reductions 
of greenhouse gas emissions in a cost-effective and 
economically efficient manner’ (European Commission 
2009a, L140/63). Does that mean that it is only an 
instrument for reaching the emissions target by 2020? In 
that case it has been successful and further intervention 
is unnecessary. However, an additional objective could  
be that the instrument should contribute to achieve the 
long-term target of reducing emissions by at least 80 
percent by the year 2050. If this is the purpose, then the 
system needs to be adjusted so the ambition is better 
aligned with the long-term objective. 

9.3.2 Increasing ambition

Increasing the ambition of the ETS can be achieved in 
different ways. The new Climate and Energy Package for 
2030 proposes that emissions in the ETS should be 43 
percent lower in 2030 compared with 2005, which would 
be brought about by strengthening the annual reduction 
factor from -1.74 to -2.2 percent, starting in 2021. This 
can be seen as a development of the structural proposal 
by (a) increasing the EU reduction target and proposal 

and (c) revision of the reduction factor. There would be 
some preparedness for this action on the part of market 
participants because it is widely recognised that the 
current reduction factor of 1.74 percent is not enough to 
reach the EU’s long-term intention of an 80 to 95 percent 
reduction in emissions. In fact, the directive provides for 
the possibility of revising the reduction factor (European 
Commission 2009c).  

An alternative way to increase ambition would be to 
retire a number of allowances permanently. This action 
corresponds to option (b) of the Commission’s original 
reform options and is perhaps the most direct action as it 
only addresses the oversupply without (directly) affecting 
other targets, sectors and instruments. However, such 
changes in the design of the scheme would create 
uncertainty for investors and might inhibit actions instead 
of incentivising them. If it were used now, one might 
conjecture that a similar administrative action could be 
used again in the future.  

9.3.3 Expanding the scope 

Expanding the scope of the ETS to include land 
transportation was included as one of the Commission’s 
six original reform options (option d), but has not 
survived into the newer Climate and Energy Package. 
Including transportation would increase the demand 
for allowances and may increase cost efficiency since 
more emission sources would be covered by the system. 
However, there are concerns that including transportation 
would increase the allowance price in an uncontrolled 
way, with consequent risks of carbon leakage that would 
affect industrial sources already covered under the ETS 
(European Commission 2013d). This leakage risk can be 
reduced if land transportation is covered both by the ETS 
and a tax. This is possible in practice, but would lead to 
reduced cost efficiency. There are of course other aspects 
of transportation that are important to regulate such 
as local pollution and congestion. Incorporating land 
transportation in the ETS would be a major change which 
needs to be analysed carefully in terms of cost efficiency 
and other consequences.

9.3.4 Limiting the use of international credits

Including transportation in the ETS would increase the 
demand for allowances. An alternative strategy would 
be to reduce the supply. Part of the surplus consists of 
international reduction credits (from the CDM and JI 
projects). Limiting access to these credits would reduce 
the supply and was suggested as one of the six original 
reform options (option e). However, it is difficult to see 
that this action would have an effect before 2021. If the 
use of credits already in circulation were limited there is a 
risk of initial dumping of credits before the rules enter into 
force, which would counteract the purpose of the action. 

32 Defined as the accumulated number of allowances issued from 2008 + total number of international credits used from 2008 – total  
emissions from 2008 – number of allowances accumulated in the market stability reserve.
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In the longer term, after 2020, the climate and energy 
package suggests reaching the emissions target without 
using international credits. However, restricting the use 
of international credits would reduce cost efficiency since 
fewer reduction options are available. Moreover, limiting 
the use of international credits within the EU would 
reduce the global demand for these credits substantially, 
reducing technological transfer and contributions to 
sustainable development in countries providing the 
credits.

9.3.5 A market stability reserve

The new Climate and Energy Package for 2030 proposes 
to establish a market stability reserve at the start of phase 
4 in 2021. This mechanism is based on earlier work by 
Taschini (2013) and Fortum (2013) and can be seen as 
a development of the structural reform option (f) that 
suggested price management mechanisms. The market 
stability reserve would adjust the auctioning volume by 
‘parking’ allowances intended to be auctioned in a reserve 
and releasing them from the reserve to the market to 
maintain the total amount of allowances in circulation in 
a given year within a prescribed band. This is in contrast 
to the Commission’s original proposal, option (f), which 
focused on the price and not the quantity of allowances.
Each year, starting in 2021, a maximum volume of 12 
percent of the accumulated surplus  will be placed in the 
reserve as long as the surplus amounts to 833 million 
allowances or more. If the surplus decreases to 400 million 
or less, 100 million allowances will annually be returned 
from the reserve to the market as long as the surplus is 
below 400 million allowances. A back-of-the-envelope 
calculation shows that given an expected surplus of 2 200 
allowances by 2020 (European Commission 2012), and 
assuming that annual emissions from 2021 and onwards 
decrease by 2 percent per year, it will take until 2027 until 
the surplus has been reduced to 833 million allowances. 
If emissions decrease faster it will take even longer for 
the surplus to reach the threshold value of 833 million 
allowances. Although this mechanism may moderate the 
surplus in the long term, it is questionable if it will have 
a significant effect on the surplus and allowance price in 
the next 10 years or so.

9.3.6 The introduction of a price floor 

The approach of adjusting the quantity of allowances in 
the market to maintain the desired quantity of allowances 
in circulation is an indirect way to manage the allowance 
price. A more direct measure to prevent the allowance 
price from going too low would be the introduction of 
a price floor. A price floor could be coupled with a price 
ceiling to create a band or collar that would constrain the 
price to move within a certain interval. 

The use of price floors has been practised in many trading 
programmes, e.g. three North American trading schemes, 

where a reserve price (minimum price) in allowance 
auctions is used. When a market clearing price dips 
below the price floor, a proportion of allowances is held 
back from being sold; this restricts supply and supports 
healthier, more stable market prices. It is noteworthy that 
a price floor is generally considered an important feature 
of good auction design (Holt et al. 2007).

A price ceiling can be implemented by introducing 
additional allowances into the programme at a pre-
specified price.33 The additional allowances may come 
from underneath the emissions cap if allowances are 
brought forward from future years, as is done in California 
and Quebec, or by making available additional allowances, 
as is done in the Regional Greenhouse Gas Initiative. 
In all of these programmes, the number of additional 
allowances that can be brought into the programme is 
limited, and consequently the environmental integrity of 
the system is preserved. 

A floor or ceiling may allow emissions to go lower than 
the cap if abatement costs are low or exceed the cap (to a 
limited extent) when the costs are high. These outcomes 
mirror those that are considered in various ways in the 
options identified by the European Commission. Hence, 
a price floor and ceiling provide a rule-based approach 
to achieving price-based incentives for innovation for the 
achievement of the EU’s long-run emissions goals. 

Detractors of the price floor and price ceiling idea 
argue that it changes the fundamental characteristics 
of the instrument from a quantity-based instrument to 
something more like a tax. However, by introducing a floor 
and cap one can get the benefit of greater predictability of 
the allowance price that a tax provides at the same time 
as retaining a quantity-based approach. The price floor 
and ceiling idea has been mischaracterised as a tax, but it 
is not. The allowances in the EU trading system allocated 
for free would not be affected. In fact, recipients of those 
allowances as well as owners of allowances in the bank 
would benefit from the price support because it would 
boost the value of their allowance holdings. Indeed, 
regulators do not have an incentive to see the price floor 
bind because it limits the revenues that are collected in 
allowance auctions. If the price is binding consistently, 
it will be taken as a signal by regulators that the market 
design needs to be adjusted, just as would occur if prices 
were allowed to fall to a far lower level. In the meantime, 
however, the price floor would provide buoyancy for the 
programme by maintaining the value of early emissions 
reduction efforts and incentives for investors.

As a design principle, a trading programme for emissions 
allowances should be as transparent as possible in order 
to garner public acceptance and support. The price 
stability reserve approach is trying to do indirectly, by 
triggering adjustments on the basis of market liquidity, 
what a price floor would accomplish more directly. 

33 In other programmes this is done through an auction, with the reserve price in that auction equal to the pre-specified price.



10. Concluding remarks
 
Ever since the EU ETS was first established in 2005 it 
has been surrounded by rumours about its imminent 
decease. Low prices, generous allocation, oversupply, 
economic downturn, industries competiveness, windfall 
profits – the list of events that has made the emissions 
trading subject to criticism, and even open to question 
about its future status, is long. But the EU ETS is still alive 
and will probably remain a cornerstone of the European 
climate policy. 

At the moment, greatest focus is on the oversupply built 
up under the second trading period from 2008 to 2012 
that will continue to keep prices low for the foreseeable 
future. Many observers have pointed out the need for 
a reform of the system, and it is clear that reforms are 
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likely to come. What they will look like remains to be 
seen. Nonetheless, it is not far-fetched to assume that 
the system will be subject to future criticism and reforms. 
Emissions trading is still very much a work in progress, 
with a need continuously to fine-tune the systems around 
the globe. The international climate negotiations, the 
ability to get the EU ETS back on track, the developments 
in China and the USA will all affect the future of carbon 
markets. Regardless of success or failure, emissions 
trading remains a policy tool that is likely to be used to 
mitigate the emissions of greenhouse gas emissions.

We hope that this report has guided those interested 
in climate policy towards a better understanding of the 
developments in emissions trading.
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