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Executive Summary 

The EU will remain at the forefront of carbon pricing policy as the EU emissions 
trading scheme (ETS) enters into Phase III (2013-2020). The issue of carbon 
leakage, i.e. the migration of emissions to locations without or with lax carbon 
pricing through international trade and capital flows, continues to be of high 
importance as carbon pricing policies develop only slowly and uncoordinated 
around the world. Due to differences in policy designs and in particular the 
anticipated difficulties of linking emissions trading schemes, a world of unequal 
carbon prices is likely to prevail in the medium term.  
 
Carbon cost differentials are of concern to European policymakers and industry as 
they have the potential to impact on the  competitive position in international 
markets. However, a sector‟s competitiveness depends on a complex interaction 
of market and production characteristics. They include the carbon price impact on 
sectors‟ cost structures, and on the ability is to pass through carbon costs to 
consumers. If this is not possible, due to high trade integration or due to cheaper 
substitute products which do not fall under the ETS, an industry will consider to 
import part of its production inputs or to relocate its complete production abroad.  

The challenge for the European policymakers is to accurately identify those 
sectors at risk of carbon leakage and introduce targeted remedial policies to 
reduce that risk. Given the maturity of the EU ETS relative to other emissions 
trading schemes, the EU‟s handling of the leakage issue will be of strong interest 
to policymakers abroad also looking to introduce carbon pricing, as they too will 
need to grapple with the issue of leakage.  
 
A number of studies have been undertaken to identify which sectors at risk of 
carbon leakage. They use different methodological approaches, assessment 
criteria, thresholds, level of sector disaggregation and modelling assumptions and 
cover different geographical regions. All studies identify only a limited number 
of sectors, repeatedly including steel, cement, aluminium, paper and pulp, some 
chemical subsectors and refineries. The ranking of sectors could vary depending 
on the industry structure of a country, and the length of the list depends on 
the political formulation of thresholds (e.g. the CO2 covered, the cost impact or 
trade intensity).  
 
The EU applies two criteria (cost impact in relation to gross value added and 
trade intensity) and three thresholds determined in the revised EU ETS directive 
to identify sectors at risk. The list of sectors at risk of carbon leakage, published 
in December 2009, includes 164 out of all 258 manufacturing sectors. While the 
criteria chosen are very useful as a first step to identify the competitiveness 
impacts of carbon pricing, the crucial flaw in the process following the EU 
legislation is the single trade intensity threshold (30% or higher trade 
intensity) which brought about the inclusion of a large number of listed sectors 
which do not have high cost impacts (118 are included only because they are 
highly traded). Based on the cost impact combined with trade intensity 
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thresholds (>5% and >10% respectively, assuming a price of 30€ per tonne 
CO2), 27 sectors were listed, split into the group with a combination of 5% cost 
impact/10% trade intensity (11) and the group with 5% cost impact/30% trade 
intensity (16). Yet, given the potential other factors which contribute to carbon 
leakage it is not definite that these 27 EU sectors are at risk or that they will 
not relocate once they receive free allowances or that other sectors at the margin 
of the cost threshold will not contribute to leakage.  
 
Qualitative assessments are key for better understanding the exact nature of 
the risk that sectors face. Given the immense effort undertaken to apply 
benchmarks based on technological information for all 164 sectors which are now 
falling under the free allocation regulation of the ETS Directive, a deeper analysis 
of a small set of sectors with high cost impacts would have reduced the resources 
invested by the Commission in this follow-up process. 
 
This study offers an example of the sort of in-depth analysis using the CASE II 
model. It finds that magnitude and the type of leakage risk differ between 
sectors e.g. in the aluminium sector there is a risk of relocation whilst in the 
cement sector there is a risk that the intermediate, emissions intensive product 
clinker, would be imported from outside of the EU. From the in-depths analyses 
undertaken also by other studies, it becomes clear that a policy response 
should differ along sector characteristics.  
 
The EU has decided that the preferred tool to address leakage should be free 
allocation with a benchmark of the top ten EU producers in a sector. This 
means that all installations that meet the benchmark will receive 100% free 
allowances, while all others will receive less. To provide free allowances levels 
down the carbon cost for EU producers. Yet, it does not per se prevent them 
from importing more or relocation in order to cash in these allowances 
and benefit from such revenues. In order to help against carbon leakage, 
free allocation should be contingent on continued operation, implemented using 
benchmarks and impact on the relevant stage in the production chain. 
For addressing leakage, also other tools are mentioned in the Directive: 
inclusion of importers, sectoral agreements, and also state aid for indirect cost 
impacts. The analysis in this study assumes that any of the four tools is used only 
in combination with auctioning of emission rights (which will be 20% in 2013 up 
to 70% in 2020 as default for all manufacturing) and not in combination with 
each others. Otherwise, industry could lobby for inclusion of importers once they 
have received free allowances, because they feel that the number of allowances 
is too low (after a strict application of the benchmark).  
 
An inclusion of importers combined with auctioning of emission rights would 
work, if there is clear information about the production technology and CO2 
emitted abroad. Given the administrative burden of such a measure it should be 
limited to sectors with a homogenous good at an early stage of the value chain, 
e.g. cement. Border adjustments of any kind are subject to heated debates about 
hidden protectionism which is another argument to make sure that any 
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application is well-designed along trade rules and based on emissions, not 
country of origin.  
A sectoral agreement would level carbon costs upwards for international 
competitors. It would however require international cooperation and 
coordination. Copenhagen demonstrated the difficulties of trying to generate this. 
 
Direct cost compensation could be effective, if it can be linked to the reason 
for the risk of leakage. It would however represent a financial burden on the 
public sector, which is yet another argument to increase the share of auctioned 
emission rights to generate the revenues. As state aid is not in line with general 
competition rules of the EU it can only be applied on a case-by-case basis. 
 
The study shows that the carbon leakage challenge is not resolved by the 
approach taken so far under the revised EU Directive. This is due to the following  

1. There will be no international agreement in the near future, which would 
bring stronger carbon pricing in major EU trade partner countries, and 
national efforts to create ETS are slowing down for national policy reasons. 
Yet the thresholds used for the identification of “sectors at risk”, in 
particular the “30%-only” threshold for trade intensity, led to a list which 
does not reflect the leakage potential at a sectoral level – it is far too long 
even in the light of international climate policy developments. 

2. The benchmarking procedure for free allocation to 164 sectors demands 
high resources and will leave a large number of installations with less than 
100% of the allowances needed. This will increase industry pressure to be 
safeguarded against competitiveness effects by other remedies against 
leakage – including border adjustment and subsidies. 

3. Given the importance of auctioning for creating price signals and for 
preventing windfall profits for manufacturers, the default for any 
consideration of anti-leakage measures now and in the future (e.g. when 
the list of sectors is under review) should be that a sector actually 
participates in the auctioning process.  

4. Future screening of the leakage risk should include criteria beyond cost 
impact and trade intensity – which serve well as a first filter -, should be 
focussed on the most carbon-intensive manufacturers, and be based on a 
combination of ex post data, current trends in and projections on the 
business environment of European producers in the near future.  
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1. Introduction to carbon leakage 

What is carbon leakage? 
 

Carbon leakage is the situation where emissions in a territory are reduced 
because the economic activity, which causes the emissions, is shifted to other 
world regions. This could occur either through increased imports from, or a 
relocation of trade-exposed, energy intensive industries to countries that do not 
face equivalent carbon constraints, e.g. carbon pricing. A driver for carbon 
leakage from these sectoral activities is international competition. Depending on 
the scale of carbon costs faced by the sector in question, carbon pricing could 
lead to competitive distortions in the international markets. In the context of the 
EU Emissions Trading Scheme (EU ETS), this would mean some production 
activities moving to non-EU-territories if firms cannot pass on their additional 
carbon costs to consumers. Production and the associated emissions in these 
non-EU regions would increase. Thus, the risk of leakage is of significant concern 
from both an environmental and economic viewpoint. 
From a global environmental perspective, carbon leakage contradicts the goal of 
global emissions reduction underlying the implementation of carbon pricing and 
therefore reduces the environmental integrity of a carbon pricing scheme like the 
EU ETS.  
 
Why is Carbon Leakage important in the context of European climate policy?  
 
Carbon leakage has been an issue high on the EU agenda, particularly during the 
development of the European Commission‟s Energy and Climate Package in 2008. 
This is because the EU will continue to implement unilateral climate policy, 
including carbon pricing, also after 2013, even though international progress is 
uncertain. . As such, leakage remains a key area of consideration for the EU 
following recent international developments at COP15 and the absence of a 
legally binding international deal. For the EU to make more ambitious emissions 
commitments, concerns about the competitiveness impacts of carbon pricing and 
the potential for carbon leakage need to be properly addressed. Firstly by 
investigating the reality of the risk of carbon leakage in different sectors of the 
economy, and secondly by introducing the most appropriate remedial policies to 
those sectors identified as being most at risk. Policy measures to treat carbon 
leakage should aim to limit any negative side effects associated with carbon 
pricing and preserving the incentives it creates for a sector to decarbonise. 
 
What is the role of carbon pricing in climate policy? 
 
Carbon pricing is a central pillar of international efforts to combat climate change. 
Neuhoff (2008)1 discusses three ways in which carbon pricing can contribute to 
global emissions reductions by: 
 

                                                
1 Neuhoff (2008), offers an analysis of how these incentives, grounded in economic theory, 

function in actuality. 
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1) Incentivising the shift towards low carbon and energy efficient technologies 
2) Incentivising the substitution of high carbon input factors, products and 
services for less carbon intensive alternatives 
3) Incentivising the innovation and development of lower carbon technologies in 
the longer run, products and services in the longer run. 
 
Carbon pricing is a core component of climate policy that is necessary to 
incentivise the transition to a low carbon economy. However, there is also a 
need, in certain circumstances, for additional policy measures to deal with 
distortions arising from differences in energy resources, existing capital stock and 
differences in policy agendas at the international level. Carbon pricing is 
insufficient as a standalone tool: in order to stabilise the concentration of 
greenhouse gases in the atmosphere and limit the global average temperature 
degrees to 2°C2, a full set of regulatory and market-based tools, technology 
transfer and financial assistance is needed to shift the emission paths in the 
various countries around the globe. 
 
From an economic theory standpoint, carbon pricing is necessary to apportion 
and assign responsibility of the atmosphere to polluters so that they incorporate 
the impact of their emissions on the environment into their production cost 
schedules. This “internalises” the negative impact on the atmosphere by forcing a 
firm to also consider the environmental costs of their operations.  
 
What are the different types of carbon pricing? 
 
Carbon pricing can be introduced into the economy either through a carbon tax 
or an emissions trading scheme3. The former involves setting a tax on each unit 
of carbon emitted. It offers price certainty but leads to environmental uncertainty 
as it is difficult to anticipate how this new additional cost component will affect 
the firm‟s production decisions and by proxy, the associated emissions. It is 
therefore difficult to reach a particular emissions concentration stabilisation 
scenario with an emissions tax. The opposite is true for an emissions trading 
scheme; it offers emissions certainty and price uncertainty. The total permissible 
level of emissions are decided in advance and then divided into equal “rights to 
emit”, these are then distributed to firms (e.g. for free through grandfathering or 
with benchmarking or at a cost through auctioning). Firms are only allowed to 
emit if they surrender an equivalent number of these “rights to emit” to the 
regulating authority. Firms with excess or in need of permits can trade them in 
the same way that any commodity is traded. This interaction between demand 
and supply of emissions credits is what creates a price for carbon. Emissions 
trading schemes are arguably more palatable, relative to taxation, to industry 
because of the opportunity to profit from good environmental behaviour. 
From a policymaker‟s perspective, the fundamentals of an emissions trading 
scheme are in fact extremely versatile and can be tailored to different 
                                                
2 This is the limit on the temperature increase outlined in the Copenhagen Accord at the UNFCCC 

Conference of the Parties in Copenhagen in December 2009. 
3 For the purpose of this report, an emissions trading scheme is assumed to mean a “cap-and-

trade” design rather than any other variants such as a baseline and credit or cap and dividend. 
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environmental issues at the national and international level. To date, they have 
had a very broad application, ranging from water and multiple air pollutants to 
deforestation4. 
 
What carbon pricing schemes are being developed worldwide? 
Emissions trading schemes around the world are in different stages of 
development and due to different design features, are likely to result in different 
carbon prices for the near future. The EU ETS will continue to be the largest ETS 
if the US will not succeed in bringing cap and trade through the Senate. 
 
Europe 
The largest emissions trading scheme in operation today is the EU Emissions 
Trading Scheme (EU ETS), which was introduced on January 1st 2005 as the 
world‟s first multi-national emissions trading scheme. 255 Member States 
allocated European Emissions Allowances (EUAs) to 12,000 installations that 
covered approximately 46% of CO2 emissions and around a third of total 
Greenhouse Gases (GHGs)6 in Europe. Phase I lasted from 2005- 2007 and 
provided valuable insights for both the EU and policymakers worldwide looking to 
introduce carbon pricing into their portfolio of climate policy initiatives. Phase I 
was a self-contained „trial-run‟ as borrowing and banking of freely allocated EUAs 
through to Phase II was not permitted. Phase I allowed Member States to acquire 
the necessary skills and administrative resources to enable more efficient trading 
in Phase II (2008-2012) which coincides with the Kyoto commitment period, 
during which the EU area has pledged to reduce emissions from GHGs by an 
average of 8% relative to 1990 levels.  
 
Phase III is due to commence in 2013, in the post-Kyoto period, and will build on 
the experience gained in previous Phases. In 2008, the European Commission 
introduced a number of amendments to Directive 2003/87/EC, including the 
introduction of a rising share of auctioning and a decreasing yearly cap in Phase 
III. Phase II allocated most EUAs for free to installations. The scheme in Phase 
III will be more environmentally stringent, and anticipated to induce a higher 
carbon price.  
 
A number of countries around the world are also in the process of developing 
emissions trading schemes in different stages of development. Figure 1.1, taken 
from The Carbon Trust (2009)7 shows the likely timeline of development for 
emissions trading schemes around the world. 

                                                
4 Chomitz, K. (1999) Transferable Development Rights and Forest Protection: An Exploratory 
Analysis, Workshop on Market-Based Instruments for Environmental Protection, John F Kennedy 
School of Government, Harvard University. 
5In Phase II, the number of participating Member States increased to 29. 
6 Obendorfer, U et al. (2006), The impacts of the EU ETS on Competitiveness and Employment in 

Europe, commissioned by the WWF, executed by the ZEW Centre for European Economic 

Research. 
7 The Carbon Trust (2009), Linking emission trading systems - Prospects and 
issues for business 
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Figure 1.1, the development of global carbon pricing schemes, updated from the Carbon Trust 

(2009), Linking Emissions Trading Systems – Prospects and issues for business 

  
USA 
The introduction of a national cap-and-trade system in the US is very uncertain. A 
new “Kerry-Graham-Lieberman” bill was originally intended to be announced on 
April 26, however, the only Republican Lindsay Graham withdrew his support and 
only the two Senators (one Democrat, one independent) submitted their 
“American Power Act” on 12th May. It includes cap and trade and is supposed to 
deliver the US-wide climate policy action announcement under the Copenhagen 
Accord. The US plans, with the Waxman Markey bill as a milestone and 
forerunner to the latest 2010 version of national legislation (it has passed the 
House of Representatives in 2009) were never as ambitious as the EU ETS as the 
emission target was is around minus 4% until 2020 compared to 1990 levels 
(minus 17% in relation to 2005). Still, an implementation would meant that the 
US would develop a nation-wide carbon market. This would have a major 
international impact on the climate policy debate. US firms would face a carbon 
price and the progress at the international level for more carbon pricing would be 
stimulated.  
 
More promising proposals in terms of implementation are a number of regional 
initiatives, which are in different stages of development. The Western Climate 
Initiative (WCI) covers 7 US states8 and 4 Canadian Provinces, the Regional 
Greenhouse Gas Initiative (RGGI)9 covering emissions from the power sector and 
the proposed Midwestern Greenhouse Gas Accord10.  
 

                                                
8 Participants include Arizona, British Colombia, California, Manitoba, Montana, New Mexico, 

Ontario, Oregon, Quebec, Utah, Washington 
9 Participants include Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, 

New Jersey, New York, Rhode Island, Vermont 
10 Participating members include: Iowa, Illinois, Kansas, Manitoba, Michigan, Minnesota and 

Wisconsin. Observers of the Accord include: Indiana, Ohio, Ontario and South Dakota. 
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Canada 
Canada‟s proposed federal scheme has also been delayed. It was originally 
intended to be introduced in 2010 but this is now unlikely to occur. The proposed 
scheme has an intensity target, which will move to a fixed cap between the years 
2020-2025. It permits the use of allowances from the Clean Development 
Mechanism (CDM), which are called Certified Emissions Reductions (CERs) for up 
to 10% of an installation‟s emissions. Permits would be allocated for free but the 
exact amount an installation receives is dependent on a sector benchmark. A 
number of provinces are also partners to the regional Western Climate Initiative 
in the USA and the state of Alberta introduced a mandatory emissions intensity 
target emissions trading scheme in July 2007. 
 
Australia 
Australia originally intended to introduce an emissions trading scheme in July 
2011 but difficulties with passing the legislation through the Australian Senate 
has left the future of Australian carbon pricing policy uncertain. It is likely that 
the proposal for an emissions trading schemes and/or a carbon tax will be revised 
during 2010-2011. In its original form, the scheme was intended to cover all 
sectors of the economy apart from land-use change and forestry. International 
allowances such as EUAs and CERs are permissible in an unlimited quantity if 
they are non-forestry related. Free allocation would only be given to emissions 
intensive, trade exposed industries; all other sectors would be expected to 
purchase credits at auction. The scheme includes a price cap of $40/t 
(approximately €27/t) between the years 2010-2015 which would rise by 5% 
each year after 2015. 
 
New Zealand 
In 2007, New Zealand proposed an emissions trading scheme in a government 
White Paper which is now under review by the newly elected government. It was 
originally intended that the scheme would be introduced on a sector-by-sector 
basis, starting with forestry in 2008 with all sectors phased in by 2013 but the 
time schedules originally proposed look likely to be delayed. The proposed 
scheme covers approximately 200 installations and allow for the inclusion of 
unlimited international credits, similar to the Australian proposal. The proposal 
allocates permits for free for the first few years of the scheme. This would then 
be phased out between the years 2013-2025; moving towards auctioning. There 
are currently no plans for a price cap. Borrowing is prohibited but banking is 
permitted for use in the next compliance period.  
  
Japan 
In October 2008, Japan introduced a voluntary emissions trading scheme (JETS), 
which allowed industry to select and determine the level of an absolute or relative 
emissions target. This was a self contained „trial run‟ scheme which helped 
industry to familiarise themselves with the mechanics of an emissions trading 
scheme. The transition to a tighter mandatory cap-and-trade scheme is planned 
to begin in 2013. There are currently two different proposals under discussion in 
the Japanese government. Although the policy designs are largely similar, the key 
point of divergence is on the type of target; one proposes an intensity target 
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whilst the other an absolute target. It was originally intended that an emissions 
trading scheme would begin in 2010 but this will be postponed until the issue of 
intensity versus absolute target has been resolved. 
 
Countries considering ETS 
In addition to these more mature proposals, South Korea and Mexico have both 
proposed a pilot emissions trading scheme11 and India and South Africa are 
discussing the introduction of domestic energy efficiency trading schemes12. 
Belarus is considering the introduction of a scheme. The Swiss scheme is due to 
link to the EU ETS from 2013. 
 
 
Carbon Taxes 
 
In addition to emissions trading schemes a number of regions have introduced or 
are considering the introduction of a carbon tax. Prior to the introduction of 
emissions trading schemes, carbon taxes were often used as a policy tool to 
reduce emissions with varying degrees of success13.  
 

Country  Starting year  Sectors covered  Tax  Rules  

Denmark  1992  Fuel oils, gas, coal and 
electricity in both the industrial 
and household sector.  

€13.3/ton CO
2
 but with 

sector variation  

Revised tax introduced 
in 1996 which aimed 
to be fiscally neutral.  

Finland  1990  Primary energy sources 
(except wood wind power and 
waste fuel)  

€1.13/ton CO
2 
but was 

later amended firms 
were taxed according to 
energy content. Since 
1998, tax is €17.16 
ton/CO

2
  

Refund scheme exists 
for energy-intensive 
firms.  

Netherlands  1996  Natural gas, electricity, mineral 
oils  

Differs on a sector basis. 
Environmental taxes 
alone range from 
€0.0068-15.86 per unit  

Aimed at small 
emitters. Tax is 
recycled to taxpayers 
on a sector basis.  

Norway  1992  Petrol, mineral oil, natural gas, 
oil used on the continental 
shelf, coal, coke  

Differs on a sector basis. 
Range is $20.6- 56.7 
t/CO

2
  

Amended in 1995 & 
1998.  

Sweden  1991  Oil, coal, natural gas, LPG & 
electricity  

Approximately 
$150/tonne CO

2
 

CO
2, 

SO
2,
 a VAT charge 

on energy and a taxes 
on fuels used for 
propellants and 
heating.  

UK (Climate 
Change 

Levy)  

2001  Electricity, gas, LPG & solid 
fuels.  

Differs on a sector basis. 
Range is £ 0.15-0.43 p/k 

Wh  

Upstream carbon tax 
on the consumption of 

energy in the business 
sector.  

Table 1.1 Overview of some of the national carbon taxes that have been developed by EU 

Member States, Agnolucci, P (2004) 

 

                                                
11 Xinhua News Agency article: S Korea to start carbon emissions trading late next year, 
published: 28 Dec 2009 http://news.xinhuanet.com/english/2009-12/28/content_12716964.htm  
12 Point Carbon article: India consults emitters on efficiency trading scheme, published: 06 Apr 

2010 http://www.pointcarbon.com/news/1.1428547  
13 For an ex-post analysis of the relative strengths and weaknesses of the carbon taxes introduced 

in the early 1990s, please see Agnolucci, P (2004) 

http://news.xinhuanet.com/english/2009-12/28/content_12716964.htm
http://www.pointcarbon.com/news/1.1428547
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Table 1.1. reveals wide differences in the level of taxation and rules but broadly 
speaking all are applied to the power sector. There has been a recent resurgence 
on the discussion on carbon taxes in the EU and also in some Member States. For 
example, France recently outlined plans for a carbon tax of €17/tCO2 to be levied 
on oil, coal and gas consumption but this proposal was ruled to be 
“unconstitutional” by the French court prior to its introduction. The European 
Commission is also planning an EU-wide carbon tax on certain fuels as part of the 
revisions to the EU‟s Energy Taxation Directive. Carbon taxes remain 
controversial and are likely to face continued opposition as more different 
countries consider its introduction as part of their portfolio of policy options to 
reduce emissions. 
 
Unequal Carbon Prices will prevail 
It is anticipated that eventually, there will be a single global price for carbon, 
which would provide the strongest market signal and incentives for industry and 
governments to shift towards a low carbon economy. However, the creation of a 
global carbon market is a huge effort with many technical, institutional and 
political challenges. Even if non-EU countries are able to learn from policy 
experiences in the EU ETS, national economic differences and internal policy 
processes will remain major obstacles for the global harmonisation of carbon 
pricing policy approaches. As an interim step to this intended global carbon 
market, the European Commission has expressed the intention to work towards 
an OECD-wide carbon market by 2015, which would harmonise the carbon price 
across these countries. Many of these countries are major trade partners with 
each other and so this would remove any distortions from competing installations 
facing different carbon costs. However, these countries are also experiencing 
increasing trade with major non-OECD partners, including India and China and so 
there may still be a risk of leakage. Given the slow and largely uncoordinated 
development of emissions trading schemes across the globe and the anticipated 
difficulties with linking them14, the ‟s proposed 2015 target is looking increasingly 
ambitious and a world of unequal carbon prices is likely to prevail beyond the 
next five years. Figure 1.3 shows a possible timeline for creating an OECD-wide 
carbon market in 2020-2025. 
 
 

                                                
14 Please see Climate Strategies (2009), Tuerk, A. “Linking Emissions Trading Schemes”, 
Cambridge, UK, for an assessment of the feasibility of linking proposed international emissions 

trading schemes with the EU ETS and each other.  
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Figure 1.2 Possible timeline for creating an OECD-wide emissions trading scheme, taken from 

Climate Strategies (2009) Linking Emissions Trading Systems, presentation for The Carbon Trust 

 
Up to and beyond 2015, a number of non-OECD countries without carbon pricing 
will become more economically integrated with OECD countries that do have 
carbon pricing, via increased international flows of goods and capital. Analysis on 
competitiveness issues and the risk of leakage in Phase I and Phase II of the EU 
ETS therefore needs to be expanded upon to incorporate the implications of the 
changing pattern of trade whereby their international competitors do not face a 
comparable emissions-related cost. 
 
What are the policy issues associated with carbon leakage? 
 
Competitiveness 
Competitiveness is an important concept at both the economy and industry level. 
At the country-level, an uncompetitive economy would have lower GDP or 
employment rates and the quality of life of its citizens may diminish over time. 
The focus of this report however are competitiveness issues at an industry level. 
Uncompetitive installations may lose market share, have lower profits and, at 
worst, may shed staff, close down or relocate abroad. This relocation of 
production could lead to carbon leakage if a firm shifts production to an economy 
with less stringent emissions regulation. Because of the multiplicity of impacts on 
the economy, it is difficult to find a single or even composite metric which 
accurately represents a measure of competitiveness. Similarly, a number of 
definitions for competitiveness are commonly used but there is no universal 
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consensus on the term. Alexeeva-Talebi (2007)15 offers a comprehensive and 
measureable definition by describing competitiveness in terms of a firm‟s „ability 
to sell‟ and increase market share and its „ability to earn‟ and increase 
profitability/profit margins.  
 
Environment 
Carbon leakage reduces the environmental integrity of a carbon pricing scheme 
because it leads to relocation rather than a global reduction of emissions. 
Depending on the where the relocation takes place, emissions from the sector in 
the carbon pricing area may increase (e.g. if the production process used is less 
energy efficient), decrease (e.g. if the energy inputs are less carbon intensive) or 
stay the same (e.g. if the production process, including all inputs and processes, 
are the same as within the carbon pricing area).  When this emissions target is 
determined internationally and is legally binding, as is the case with the Kyoto 
Protocol, emissions leakage not only compromises the chance of reaching a 
particular stabilisation concentration of emissions, it also results in a loss of 
political credibility both domestically and internationally.  
 
Economy 
Carbon leakage is also of concern from an economic viewpoint for the EU and 
other areas considering carbon pricing. Although the issue of leakage is likely to 
be sector specific, there are macroeconomic implications if there are a 
considerable number of sectors in the economy at risk of leakage. Aggregate, 
relocation of industry or increased production abroad could potentially lead to a 
fall in Gross Domestic Product (GDP) and employment. Certain regions within a 
carbon pricing zone may be particularly affected if there is a high concentration 
or vertical integration in the sectors. 
 
Policy measures for addressing carbon leakage 
Amongst the most prominent policy issues in the carbon leakage debate is the 
actual choice made by EU policymakers on how to handle the threat of leakage. 
This makes the political reaction to this problem a matter of high public interest. 
As the EU ETS will introduce in 2013 an increasing share of auctioning of 
emission rights as the default allocation methodology (starting with 20% 
auctioning and increasing it to 70% in 2020 for the manufacturing sectors), all 
industries which have up to phase II benefitted from free allowance allocation 
lobby heavily to maintain the asset transfer that comes along with free allocation. 
This transfer could be used to generate windfall profits (see table 2.1). The 
revised EU ETS Directive offers a number of measures to address leakage (see 
section 3), but free allocation is the dominant tool chosen to compensate all 
potential sectors at risk of leakage. This has led to lobbying activities already in 
early 2008 by both member states and industries. The main direction was to 
include as many sectors as being at risk of leakage. And to assure industry that 
the cost burden will be low or at least known at an early stage, there was also 

                                                
15 Alexeeva-Talebi, et al. (2007). Climate and competitiveness: an economic impact assessment of 
EU leadership in emission control policies. Mannheim, Germany: Centre for European Economic 

Research (ZEW). 
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lobbying to include as early as possible the criteria and thresholds for analysing 
the leakage risk into the directive – although the information and methodologies 
needed were not ready at hand. The early lock-in of thresholds in the revised 
Directive thus was not based on a clear understanding of the actual forces 
determining carbon leakage. Many sectors claimed a tremendous risk of leakage, 
pressurising their respective home government with scenarios of relocation and 
job losses, this is also reflected in a high number of industry studies on leakage 
risks (see section 2.2).  
 
Summary of key points 

 Unilateral carbon pricing looks set to continue in the mid-term. Although a 
number of policy proposals have been put forward in different world 
regions, a development of a global carbon market is uncertain for the near 
to medium future. 

 The EU remains a leader in the implementation of carbon pricing and due 
to revisions to allocation methodologies in Phase III; the region is likely to 
have one of the world‟s highest carbon prices.  

 Carbon prices increase production costs for sectors covered by the ETS. 
This makes producers consider environmental and social implications of 
their current emissions trajectories and invest in more carbon efficient 
technologies. 

 If their competitors outside of the EU do not face an equivalent cost, 
carbon pricing would affect an EU sector‟s relative competitiveness and 
market position. This would be of concern from an environmental, political 
and economic viewpoint. 

 If installations are unable to pass on increased carbon costs to consumers, 
there is a risk they will relocate production abroad (either in the form of 
increasing imports or relocating physical capital to operate in non-carbon 
pricing regions). This is known as carbon leakage 

 The political challenge of the leakage debate is the intertwining of 
undesirable economic and environmental effects. The analyses on carbon 
leakage were not mature enough when the EU decided how to identify 
sectors at risk. This triggered lobbying activities in favour of generous free 
allowance allocation as a tool to prevent the economic and environmental 
disadvantages. 

 

2. Analytical approaches for assessing sectors at risk of 
carbon leakage 

This section offers insights on the evidence of carbon leakage from a number of 
economic studies and explains the rationale behind the methodology used to 
identify sectors at risk. It includes the actuality of the risk using sector deep dives 
for a selection of energy and emissions intensive sectors. We build on the existing 
body of literature by consolidating the wide ranging material, originating from 
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industry, policymakers and a variety of academic disciplines, in order to provide 
an informed overview and assessment of the risk of leakage for sectors covered 
by the EU ETS.  
 

2.1 Different channels of carbon leakage 

 
Dröge (2009)16 offers a typology of carbon leakage channels, which helps to 
understand the ways in which carbon pricing can affect global emissions. The 
academic analyses is also structured along these potential effects from unilateral 
carbon pricing. They include effects on: 
 
1) International energy markets 
2) Firm‟s production costs and their operation and investment decisions 
3) The dynamics of technological innovation and policy diffusion 
 

 
Figure 2.1 Carbon pricing and the channels for carbon leakage, taken from Climate Strategies 
(2009) Dröge, S. et al., Tackling Leakage in a World of Unequal Carbon Prices 

 

Channel 1 refers to carbon leakage, which occurs through global energy markets 
and the mobility of capital and goods. Modelling studies17, which explore this 

                                                
16 Climate Strategies (2009), Dröge, S. et al. Tackling Leakage in a World of Unequal Carbon 
Prices, Cambridge, UK available at: http://www.climatestrategies.org/our-

reports/category/32/153.html 
17 For a list and short analysis of selected macroeconomic models of leakage under the Kyoto 

Protocol, please see Climate Strategies (2009), Dröge, S. et al. Tackling Leakage in a World of 

http://www.climatestrategies.org/our-reports/category/32/153.html
http://www.climatestrategies.org/our-reports/category/32/153.html
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channel of leakage, offer a macroeconomic indicator of leakage rates. This is the 
share of a country‟s reduction in greenhouse gas emissions, which is caused by 
moving emissions to other places in the world. The studies assume that the 
increased price in fossil fuels, due to the introduction of a carbon price via the EU 
ETS, will reduce EU demand and world market prices for fossil fuels which in turn 
lead to increased demand and consumption elsewhere in the world.  
 
Channel 2 refers to the microeconomic impact of carbon pricing on industry‟s 
direct and indirect costs. Studies which look at this channel contextualize these 
carbon costs by assessing how they will impact on a sector‟s international 
competitiveness and provides a first indication as to which sectors may be most 
impacted and the likely source of carbon leakage. The potential for the 
movement of installations to regions without carbon pricing is known as the 
Pollution Haven Hypothesis18. This postulates that weak environmental 
regulations in a country will be a cost advantage to heavy emitters and so they 
would relocate to these regions with comparative advantage in the production of 
„dirty industries‟. If proven to be correct, this hypothesis could have large 
ramifications for the effectiveness and credibility of climate policy. A number of 
econometric models have tried to empirically assess the validity for various forms 
of environmental regulation19, finding only rarely a significant result. However, 
there is yet no investigation that focuses on the relevance of this theory for the 
EU ETS. It may be necessary to revisit this debate in the context of carbon 
pricing as it relates to micro-level incentives for a firm‟s production location 
decision. This channel of leakage is of particular interest for policymakers as it 
reveals more accurately the precise sector-specific source of leakage, allowing for 
a targeted policy response.  
 
The third channel of leakage is the impact of carbon pricing on investment in 
technology innovation and policy diffusion. Carbon pricing can affect both 
technology development and deployment (Popp, 2001a, 2001b)20. In principle, a 
long term carbon price signal offers the incentive to introduce new lower carbon 
technologies or production practices so that installations can reduce their carbon 
costs. The Porter Hypothesis21 extends this analysis to argue that environmental 
regulation can actually enhance a region‟s competitiveness over the long run as 
innovation and specialisation in low carbon production processes will lead to 
lower costs than their international competitors with less stringent emissions 
regulations. However, much uncertainty remains as to whether or not this 

                                                                                                                                             

Unequal Carbon Prices, Cambridge, UK available at: http://www.climatestrategies.org/our-
reports/category/32/153.html 
18 Copeland and Taylor (1994), North–South trade and the environment. Quarterly Journal of 
Economics 109, pp. 755–787 
19 For example see Cole, M (2005) FDI and the Capital Intensity of "Dirty" Sectors: A Missing 

Piece of the Pollution Haven Puzzle, Blackwell publishing Ltd 
20 Popp, D (2001a), Induced innovation and energy prices, NBER Working Paper No. W8284, 

published in: The American Economic Review 92:1 (2002) pp.160.  
Popp, D (2001b), The effect of new technology on energy consumption, Resource and Energy 

Economics 23:4  pp 215-239 
21 Porter, M & van der Linde, C (1995), Towards a new conception of the Environment-

Competitiveness relationship, Journal of Economic Perspectives 9(4), pp 97-118 

http://www.climatestrategies.org/our-reports/category/32/153.html
http://www.climatestrategies.org/our-reports/category/32/153.html
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advantage occurs in reality, one such countervailing theory is that once low 
carbon technologies and practices are developed, countries with less stringent 
emissions regulations can „leapfrog‟ and make the necessary changes for a low 
carbon transition without making the initial high investments in research and 
developments when the technology is relatively immature. This „leapfrogging‟ 
would however be desirable from an environmental standpoint if new low carbon 
technologies were quickly and widely diffused. Often, new technologies and 
production practices will be more costly to introduce than incumbent ones and so 
additional support mechanisms such as feed-in tariffs, quotas and/or minimum 
technology standards may be required to catalyse the necessary sector 
transformation. If these new low carbon innovations can mature sufficiently, so 
that they can compete with existing production practices without public sector 
support, there is the possibility for a positive climate effect whereby new low 
carbon technologies are transferred and used in countries outside of carbon 
pricing regions because they have become the most cost effective production 
process. 
 
The three channels of leakage will all affect emissions levels in different ways; 
sometimes with counteracting impacts, e.g. the global energy channel resulting in 
an increase in global emissions and the technology channel resulting in a fall. As 
such it is not clear what the net impact on global emissions will be. 
 
Channel 2, the „industrial operations and investment effects‟ channel is at the 
centre of this report as it is the most relevant for the current debate in the EU 
about how to identify sectors and remedy the risk of leakage that they face under 
the ETS.  

2.2 Economic studies to identify the risk of leakage 

 

The EU ETS has been in operation for five years and there is a firm policy 
commitment that the scheme will continue until at least 2020. Given this policy 
certainty, energy-intensive industries that experience and or anticipate a high 
carbon cost may choose to either pass on the increased carbon costs to 
consumers or relocate production in order to maintain their competitive position 
in the market. Understanding the cost pass-through ability of a sector is crucial 
for understanding the risk of leakage. Table 2.1 summarises the research work 
recently undertaken by CE DEFLT22 to assess the ability of some European 
sectors (iron, steel and refineries) to pass through their carbon costs embedded 
in products to consumers in the form of increased prices. The research found that 
in previous phases of the EU ETS, European producers of energy intensive 
products most likely have widely passed through the opportunity costs of their 
freely obtained allowances into the product prices.  
 
 
 

                                                
22 CE Delft (2010) does the energy intensive industry obtain windfall profits through the EU ETS? 

Research commissioned by the European Climate Foundation 
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Sector Product Conclusions 

Iron & Steel Hot rolled steel Anticipated €2.2 increase in the product price 
for every €1 increase in the price of EUAs.   Cold rolled steel 

Chemicals Polyethylene (PE) Evidence of cost pass-through in the 
chemicals industry (100% for PVC & PE and 
33% for PS) 

 Polystyrene (PS) 

 Polyvinylchloride 
(PVC) 

Refineries Gasoline The refineries sector most likely has been able to 
pass-through the full costs of their freely obtained 
allowances in product prices 

 Diesel 

 Kerosene 

 Gasoil 
Table 2.1 Summary of findings for cost pass-through rates in some EU sectors 

  
The different types of conclusions in Table 2.1 indicate the difficulties with 
adopting a harmonised yet realistic approach to calculating cost pass-through 
rates in all European sectors. In particular, product characteristics should be 
taken in to account.  
 
In addition to cost pass-through literature, a number of economic studies exist 
which assess the risk of leakage from carbon pricing for different regions and also 
for different sectors. They attempt to model the production decisions of a firm to 
ascertain the risk of relocation attributable to the impact of increased carbon 
costs. Each model uses a combination of assessment criteria and different 
economic modelling techniques to ascertain the sectoral impact of a carbon 
pricing scheme. Calculations for these studies are usually done at the NACE23 2 or 
NACE 4 level. Table 2.2 based on Climate Strategies (2009) Mohr et al.24 provides 
a short overview of some of the most recent modelling studies25, which identify 
sectors at risk. 
 

Study Country Level of 
aggregation 

CO2 

price  
Indicator of carbon cost impact Ranking of sectors along 

carbon cost impact Denominator Process 
emissions 

Electricity 

Carbon Trust 
(2004) 

UK 2-3 Digit SIC €20/t 
CO2 

GVA Yes Yes 1. Iron & Steel 
2. Aluminium 
3. Chemicals 
4. Food and tobacco 
5. Cement & construction 
6. Pulp and Paper 

Morgenstern et 
al. (2004) 

USA 4 Digit SIC US$1/
t 

Total cost No Yes 1. Petroleum refining 
2. Products of petroleum 

& coal 
3. Lubricating oil & 

                                                
23 NACE is the acronym for “Nomenclature generale des Activites economiques dans les 

Communautes Europeennes” and is the classification system used for industry in Europe. It is 

linked to the UN International Standard Industrial Classification (ISIC) and so is comparable at 
NACE 2 level to industry classifications outside of the EU. NACE 4 is coded at the 4 digit level and 

is a higher level of sector disaggregation than NACE 2. 
24 Climate Strategies, Mohr et al. (2009), Trade flows and cost structure analysis for exposed 

industries in the EU 27. Climate Strategies Working Paper 
25 In addition to these studies, the European Commission has also undertaken a study on the 

impact of carbon leakage and has identified 164 sectors as being at risk of carbon leakage 
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Study Country Level of 

aggregation 

CO2 

price  

Indicator of carbon cost impact Ranking of sectors along 

carbon cost impact Denominator Process 
emissions 

Electricity 

greases 
4. Carbon black 
5. Asphalt paving 
mixtures & blocks 
6. Lime 

Hourcade et al 
(2007) 

UK 4 Digit SIC €20/t 
CO2 

GVA Yes  Yes 1. Lime 
2. Cement 
3. Basic Iron & Steel 
4. Refined petroleum 
5. Fertilizers & Nitrogen 
6. Aluminium 

Houser et al. 
(2008) 

USA 2 digit SIC  - Final sales 
value 

Yes No 1. Alkalis & chlorine 
2. Lime 
3. Pulp mills 

4. Primary aluminium 
5. Smelters 
6. Nitrogenous fertilizers 
7. Newsprint Mills 

Graichen et al. 
(2008) 

Germany 4 digit NACE €20/t 
CO2 

GVA Yes Yes 1. Cement 
2. Lime 
3. Fertilizers & nitrogen 
compounds 
4. Basic iron & steel 
5. Aluminium 
6. Paper 

de Bruyn et al. 
(2008) 

Netherlan
ds 

2-4 digit SIC €20/t 
CO2 

Total cost Yes Yes 1. Cement, calcium, 
gypsum 
2. Fertilizer 
3. Iron & steel 
4. Aluminium  
5. Inorganic chemicals 
6.Other base chemicals 

Citi Group 
Investment 
Research 
(2008) 

Australia Company 
(ASX 100) 

AU$2
0/t 
CO2 

Market 
capitalisation 

Yes Yes 1. Energy developments 
(power) 
2. Cement, lime, 
construction materials 
3. Steel 
4. Paper 
5. SP AusNet (power) 
6. AGL (power) 

Commissions 
Services 
(2008) 

EU-27 8 digit 
(partly 
aggregated) 
PRODCOM 

€30/t 
CO2 

Product price Yes Yes 1. Cement clinker 
2. Quick lime 
3. Chlorine 
4. Grey Portland cement 
5. Ammonium nitrate 
6. White Portland cement 

Asuka, J et al 
(2009) 

Japan  3000¥
/t 

GVA Yes  Yes 1. Pig iron 
2. Cement 
3. Ferro alloys 
4. Petrochemical basic 
products 
5. Coal products 
6. Industrial soda 
products 

Sugino et al 
(forthcoming)  
(a) based on 
Morgenstern 
(2004)  

Japan  ¥4000
/t CO2 

≈ 
US$4
0/t 

CO2 

Total cost No Yes 1. Pig Iron 
2. Crude steel 
(converters) 
3. Cement 
4. Hot rolled steel 
5. Gas supply 

http://en.wikipedia.org/wiki/%C2%A5
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Study Country Level of 

aggregation 

CO2 

price  

Indicator of carbon cost impact Ranking of sectors along 

carbon cost impact Denominator Process 
emissions 

Electricity 

6. Cold-finished steel 

Sugino et al 
(forthcoming)  
(b) based on 
criteria in the 
Waxman-
Markey bill 

Japan  ¥4000
/t CO2 

≈ 
US$4
0/t 

CO2 

Value of 
shipments 

 Yes 1. Gas Supply 
2. Ocean Transport 
3. Pig Iron 
4. Crude steel 
(converters) 

Sugino et al 
(forthcoming) 
(c) based on 
European 
Commission 
criteria 

Japan  ¥4000
/t CO2 

≈ 
US$4
0/t 

CO2 

GVA Yes Yes 1. Gas Supply 
2. Compressed gas and 
liquefied gas 
3. Ocean transport 
4. Pig iron 
5. Cement 

Table 2.2 Modelling studies identifying sectors at risk. Adapted from: Climate Strategies (2009), 

Dröge, S. et al. Tackling Leakage in a World of Unequal Carbon Prices, Cambridge, UK 

 

The rankings for these sectors should not be viewed as comprehensive. Rather, 
they are useful to identify a set of sectors. This set could also include the sectors 
listed beyond the ranks 5 or 626. In order to find an EU-wide list of sectors that 
potentially contribute to a serious leakage problem, more criteria need to be 
applied than those used in the studies.  These studies are however, extremely 
useful for offering a first indication of which sectors in the economy, carbon 
leakage could occur and in the case of analytical resources, the sectors that 
repeatedly feature as most at risk in these studies. The different rankings in table 
2.2 also disclose how the national industry structures differ – an aspect that is 
highly relevant from a political point of view as EU industry data is aggregated at 
the EU-27 level for leakage analysis by the EU commission services (see below), 
not taking into account e.g. the differences between the refinery sector in the UK 
and in Eastern Germany.  
 
From table 2.2. we can see these sectors include (in no particular order of risk): 

 Steel 
 Cement (and lime0 
 Some basic chemical subsectors (inorganic, organic, fertilizers) 
 Aluminium 

 Pulp and paper 
 Refineries 

 
As such, these sectors should qualify for closer screening and individual cost 
compensation measures. Their individual contribution to the leakage problem can 
be added up along their contribution to the emissions capped by the EU ETS. 
Thus the length of a list of sectors that should be supported to avoid carbon 
leakage also is a matter of the perception of what extent of carbon leakage 
seems unacceptable or acceptable from an environmental policy point of view. 
 

                                                
26 A broader set of sectors is included e.g. in the competitiveness studies by Hourcade et al. 

(2008) or Graichen et al. (2009) for different EU countries. 

http://en.wikipedia.org/wiki/%C2%A5
http://en.wikipedia.org/wiki/%C2%A5
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The study by Sugino et al.(forthcoming)27 most clearly demonstrates that for 
each regional study on carbon leakage, the sectors identified as being at risk are 
dependent on the assessment criteria used, the thresholds set, the presumed 
price of carbon, the allocation methodology and, more generally, the data 
availability. International comparisons between sectors may be difficult because 
of differences with sector classification, particularly at higher levels of 
disaggregation28. 
 
Summary of key points 

 When faced with carbon costs, firm can either increase their product 
prices, reduce their profit margins, invest in cleaner technologies or choose 
to relocate production to areas where they don‟t face these costs. The 
ability of a firm to increase product prices can be measured by their cost 
pass through rates.  

 Evidence from a CE Delft study demonstrated the difficulties in using a 
harmonised approach to calculate cost pass-through rates in all sectors 
covered by the EU ETS, there is a need to incorporate sector specificities 
into the analysis. 

 The challenge facing policymakers is to accurately identify the sectors 
most at risk of carbon leakage and then develop targeted remedial 
policies, which will safeguard the carbon price signals whilst minimizing 
any potential negative distortions for installations from carbon costs.  

 Research on the impact of the EU ETS on European industry suggests that 
the risk of carbon leakage will be mostly confined to a small set of sectors. 
Namely: steel, cement, some basic chemicals, aluminium, pulp and paper 
and refineries. 

 This list should not be viewed as definitive, rather as a guide for assessing 
which sectors could be most at risk and thus under particular scrutiny. The 
length of such a list depends also on the political judgement on the 
seriousness of leakage risks.  

                                                
27 Sugino (forthcoming), Carbon mitigation policies on Japanese manufacturing industries and 
competitiveness issues, Sophia University Japan & Resources for the Future, Washington DC 
28 In Japan, there is a finer resolution of sector definition than in Europe and in the US, it is therefore 
possible to see that in „basic steel making‟, most of the risk of carbon leakage is focussed on the production 
of pig iron.  
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2.3. The European Commission’s approach based on the ETS Directive 

 
In December 2008, the European Union finalised its Energy and Climate 
Package29, which outlined policy revisions to Directive 2003/87/EC for Phase III 
of the EU ETS (2013-2020). The EU Commission delivered the sector 
assessments during 2009 and presented the Commission Decision on 24th 
December 2009, which lists the results for the analyses undertaken for Article 
10a (para 14 to 16) of the Directive.30 
 
The European Commission (EU COM) recognises that a stricter emissions trading 
scheme may impact on the competitive position of specific sectors of the 
economy and could lead to the relocation of production to areas outside of the 
EU if the sector is unable to pass through carbon costs sufficiently. Subsequently, 
a major part of the revisions to the Directive 2003/87/EC was the identification of 
sectors deemed most at risk of carbon leakage and appropriate remedial policies 
to minimise any distortions to installations‟ cost schedules arising from carbon 
pricing by December 31st 2009. Sectors covered by the scheme are classified in 
one of three categories: power generation, manufacturing industry, sectors 
indentified as being at risk of leakage. These three groups will each face different 
allocation provisions in Phase III, as laid out in table 2.3 

 

Sector Power 
Generation 

Manufacturing 
industry 

Sectors at risk of carbon leakage 

Allocation 
methodology 

Full 
auctioning 
of EUAs 
from 
2013. 
 

Free allocation 
defined as a share of 
a declining cap based 
on 2005-2007 
emissions. From 80% 
of the emissions that 
would be emitting in 
„best practice‟ 2013 
to 30% in 2020. 

May receive 100% free allocation 
of the emissions that a „best 
practice‟ producer would emit, 
adjusted for the declining cap or 
alternative measures such as a 
global sectoral agreement, state 
aid or the requirement for 
importers to buy allowances 
 

Table 2.3 Allocation methodologies for sectors in Phase III of the EU ETS 

 

The Commission used two quantitative indicators:  
 (1) The cost impact of carbon pricing (both direct and indirect) as a percentage 
of the EU‟s gross value added (GVA) 
 (2) trade intensity with third countries, defined in the Directive as “ratio between 
the total value of exports and imports to third countries and the total market size 
for the community (annual turnover plus total imports from third countries)”.  
 

                                                
29 http://ec.europa.eu/environment/climat/climate_action.htm 
30 Commission Decision, of 24 December 2009, determining, pursuant to Directive 2003/87/EC of 

the European Parliament and of the Council, a list of sectors and subsectors which are deemed to 
be exposed to a significant risk of carbon leakage, Official Journal of the European Union, 

5.1.2010, L1/10 – L1/18 

http://ec.europa.eu/environment/climat/climate_action.htm
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The analysis was undertaken at the NACE 4 digit level. Because of this level of 
disaggregation, in some sectors the necessary data was difficult to locate and a 
supplementary qualitative assessment of the sector was also undertaken. 
Qualitative studies were also undertaken for cases that did not meet the 
threshold and to account for sectoral specificities. There were seven qualitative 
studies in total31, which can be found in Annex II of the revised Directive. The 
triggers for such additional investigations included absence of data for one of the 
indicators,  
doubts about accuracy or coverage of quantitative data (e.g. discrepancy GVA vs. 
emissions), or integrated production processes. 
 
As outlined in Article 10a of the revised Directive (2003/87/EC)32 sectors are 
deemed to be at risk if:  
 

 The extent to which the sum of direct and indirect additional costs 
induced by the implementation of this directive would lead to a substantial 
increase of production cost, calculated as a proportion of the Gross 
Value Added, of at least 5%;  

AND 

 The Non-EU Trade intensity defined as the ratio between total of value 
of exports to non EU + value of imports from non-EU and the total market 
size for the Community (annual turnover plus total imports) is above 
10%. 

OR 
 

 If the sum of direct and indirect additional costs induced by the 
implementation of this directive would lead to a particularly high increase 
of production cost, calculated as a proportion of the Gross Value 
Added, of at least 30%;  

OR 
 

 If the Non-EU Trade intensity defined as the between total of value of 
exports to non EU + value of imports from non-EU and the total market 
size for the Community (annual turnover plus total imports) is above 
30%33. 
 

In total, 164 out of an approximate total of 258 manufacturing subsectors of the 
European economy exceeded these thresholds, and thus were identified as being 
at risk of carbon leakage. These sectors will receive more free allowances than 
other sectors covered by the EU ETS. The allowances will, in principle, be 
allocated based on product-specific (rather than sector-specific) benchmarks. The 
exact details of the rules for free allocation and any possible additional remedial 
policy measures will be finalised by June 2010.  

                                                
31 http://ec.europa.eu/environment/climat/emission/pdf/annex_ii_v3.pdf 
32 http://register.consilium.europa.eu/pdf/en/08/st03/st03737.en08.pdf 
33 http://ec.europa.eu/environment/climat/emission/carbon_en.htm accessed: 26/04/10 

http://ec.europa.eu/environment/climat/emission/pdf/annex_ii_v3.pdf
http://register.consilium.europa.eu/pdf/en/08/st03/st03737.en08.pdf
http://ec.europa.eu/environment/climat/emission/carbon_en.htm
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Article 10b of the Directive provides three explicit options for to European 
Commission to use to address leakage: 
 
1) Free allowance allocation 
2) Inclusion of importers in to the scheme. 
3) Binding sectoral agreement 
 
Moreover, Art. 10a, para 6 offers  
4) provision of state aid by Member States (Art. 10a, para.6), in case that indirect 
cost from electricity pricing (carbon costs passed on) cause leakage. 
 
The European Union‟s focus to date has largely been on free allocation as the 
principle remedial policy for most sectors. However, chapter 3 will outline the 
necessity of introducing alternative policy options, which are more tailored to 
sector-specific characteristics34. 
 

2.3.1. Criticisms of the EU COM’s approach 

 
The number of sectors identified as being at risk of carbon leakage by the 
European Commission was considerably higher than those identified in all of the 
modelling studies. Given the significance of the EU‟s decision on sectors at risk 
for the operation of the EU ETS in Phase III, a number of studies have analysed 
the EU COM‟s approach in-depth to evaluate its strengths and more pertinently its 
weaknesses, to better understand why the 164 sectors were all included. The key 
analytical criticisms of the European Commission‟s approach are discussed below. 
  
1. No justification of the criteria thresholds were given 
The European Directive stipulated only two criteria for assessing the risk of 
carbon leakage. There was no elaboration as to why the specific thresholds were 
chosen. Analysis to support the choice of thresholds would have been particularly 
useful for the single criteria thresholds. The risk of leakage is a sector faces is 
due to a complicated interaction of factors. For example, high trade intensity is 
not necessarily indicative of a risk of leakage if products from a sector within a 
carbon pricing area are highly differentiated and carbon intensity is low. This 
demonstrates that the selection of thresholds could be informed by a qualitative 
assessment of a sector‟s characteristics and quantitative analysis using economic 
modelling techniques.  
However it should be noted that using any information to identify the risk of 
leakage will require an element of subjectivity. As explained in chapter 2.2, 
changing the modelling assumptions (e.g. carbon price, allocation methodology), 
the assessment criteria and the thresholds used will also affect the number of 
sectors which are identified as being “at risk” of carbon leakage.  

                                                
34 This approach was questioned in Cló (2010) who suggested a way of minimising the 

subjectivity associated with choosing thresholds to make them more analytically rigorous. He 
proposes that free allocation to a sector should vary based on a continuous variable proportional 

to the degree of carbon and trade intensity 
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2. The European Commission‟s assessment assumes that all sectors would face 
100% auctioning.  
The assumption of 100% auctioning for the manufacturing sectors under the ETS 
is inconsistent with the 2008 Directive regarding allocation methodologies in 
Phase III. All industrial sectors, which are not identified as being at risk, will 
initially (2013) have to auction 20% of the allowances. This share will 
increase linearly to 70% in 2020. Therefore assuming 100% auctioning for the 
leakage calculations is inconsistent with the reality of the revised Directive. 
 
Neuhoff (2008) offers analysis on the impact for UK manufacturing sectors of the 
EU ETS‟s revised Directive in 2013, assuming the proposed 20% auctioning, and 
in 2020, assuming 70% auctioning. As figure 3.2 demonstrates, in the case of 
80% free allocation i.e. 20% auctioning, less than 164 sectors, as identified by 
the Commission, were identified as being at risk. Even in 2020 the number of 
sectors identified as being at risk is less than the Commission‟s 164 
(approximately 60 sectors based on the diagram below). Although this dataset 
only shows the results for the UK whilst the Directive explores the impact at the 
EU level, the analysis better reflects the revisions made to the Directive regarding 
allocation methodology for Phase III of the EU ETS.  
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Figure 2.2 Illustration of additional cost induced by Directive and trade intensity of different 

subsectors in 2013 (left) and 2020 (right) for UK data with high non-EU trade intensity. The 

Figure includes sectors not covered by EU ETS and emissions from installations not covered by 
the Directive. 

 
Given the results from the Commission‟s quantitative analysis of carbon cost 
impacts in relation to Gross Value Added (GVA) of industries, the impact of an 
assumption of a lower auctioning rate (20% instead of 100%) would have been 
relevant mainly for the 29 sectors which have a significant cost impact. 27 sectors 
that are listed as “at risk” were identified using the combined 5%/10% thresholds 
(Criteria I, split into 11 meeting the 5%/10% and 16 meeting the 5%/30% 
combined criteria), two sectors (lime, cement) met the “30% cost impact” 
threshold (Criteria II). Less auctioning would have meant a lower cost impact and 
some sectors from this list would accordingly not have met the 5% or 30% cost 
threshold immediately in 2013. Along the results shown in figure 2.2. it can be 
assumed that over time more sectors (eventually all 29 and some more which lie 
just below the 5% threshold) would have moved to the Criteria I and II area. 



TACKLING LEAKAGE IN A WORLD OF UNEQUAL CARBON PRICES  
A STUDY FOR THE GREENS/EFA GROUP                                                                

27 

 
3. No analysis to support the assumption that 100% free allocation will mitigate 
the risk of leakage  
There is an implicit assumption to the European Commission‟s analysis that 100% 
free allocation will accurately and adequately rectify the distortions made to firm‟s 
production location decision following the introduction of carbon pricing. It does  
not offer any analysis to support this.  
 
4. The analytical approach was basic, more complex but arguably realistic models 
could have been used  
Cló (2010)35 further questions the accuracy of the European Commission‟s 
methodological approach to determine the extent to which sectors are at risk. He 
suggests that more advanced modelling techniques (e.g. numerical general 
equilibrium models) could have been used to more accurately determine the price 
elasticity of demand and the pass-through ability of sectors experiencing an 
increase in costs. Given the heavy constraints on EU-wide data availability 
however, one can only speculate whether the use of more complicated modelling 
techniques would have produced better results. 
 
5. The use of qualitative analysis was limited and only used to put additional 
sectors on to the list of those at risk 
The two quantitative criteria that were used cannot take into account 
fundamental differences between sectors and, as a consequence, the nature of 
the leakage risk they face. Qualitative analysis was only used to determine 
whether or not additional sectors should go on the list of those at risk. 
Conversely, there were no qualitative studies to see whether or not those sectors 
that met the quantitative criteria should be taken off the list because other sector 
characteristics revealed they were not at risk. The European Commission was 
however constrained by policy deadlines, which have prevented more in-depth 
analysis but shouldn‟t preclude an in-depth discussion on the strengths and 
weaknesses of this and alternative analytical approaches36.  
 
6. The modelling could have better reflected the 2009 economic and political 
situation 
The analysis of trade intensity as a criterion for the leakage risk was based on 
past data from 2007 or earlier and thus did not anticipate the major economic 
recession starting in 2008 when determining the trade exposure of industries. 
Inclusion of anticipated reductions in trade flows would have potentially reduced 
the number of sectors, which entered the list only because of their high (above 
30%) trade intensity. Some studies including the World Energy Outlook 200937 

                                                
35 Cló, S (2010), Grandfathering, auctioning and Carbon Leakage: Assessing the inconsistencies of 
the new ETS Directive, Energy Policy, Vol 38 (5), pp2420-2430 
36 Cló (2010) also questions the EC‟s rationale for their method of disaggregating emissions data, 
the theoretical inconsistencies with only applying a trade intensity or a carbon intensity threshold 

for determining sectors at risk, and the aggregation of data to the EU 27 level rather than the 
geographical market where the regulated sectors compete. 
37 IEA (2009) World Energy Outlook 



TACKLING LEAKAGE IN A WORLD OF UNEQUAL CARBON PRICES  
A STUDY FOR THE GREENS/EFA GROUP                                                                

28 

and a study by E3G38 calculate that European emissions in 2020 will be around 
10% lower than business as usual emissions as a result of the recession. The 
European Commission‟s analysis could have offered some sensitivity analysis 
surrounding these anticipated downward revisions in emissions by testing a lower 
carbon price for simulating the cost impacts (e.g. 20€ instead of 30€). Again, this 
would have potentially reduced the listed sectors for which the cost criterion was 
important (11 plus lime and cement).  

2.4. Alternative approaches to identify sectors at risk 

The European Commission‟s assessment is not the only methodological approach 
that can be used to identify sectors at risk of carbon leakage. As table 2.3 below 
demonstrates, a number of different methodological approaches, assessment 
criteria and thresholds can be used. There is an inherent trade-off between 
complexity and comprehensiveness of the assessment criteria. Modelling studies 
will usually include only a few variables, which capture the majority of the cost 
pass-through or location decisions made by the firm. As aforementioned, 
subjectivity is inherent with the selection of thresholds and weighting 
of different criteria – a task that therefore relates to the political priorities 
given to addressing carbon leakage and the acceptability of negative 
competitiveness effects.  

In a forthcoming report by Camecon, ENTEC and Climate Strategies on behalf of 
the UK Department of Climate Change (DECC)39, the assessment criteria for 
assessing the risk of leakage is explored in more depth, extending beyond the 
two criteria proposed in the revised ETS Directive. A firm‟s decision to relocate 
factories or to increase imports from abroad is based on the interaction of a 
number of different motivating factors, which fall under four broad categories:  
 
1) Cost structures,  
2) Pass-through ability,  
3) Abatement potential, and 
4) Institutional factors.  
 
The principle criteria, which fall under these categories, are listed and described 
in table 2.4. 
 
 

                                                
38 Barker.T & Scrieciu.S (2009), The Effects of the Financial Crisis on Baseline Simulations with 
Implications for Climate Policy Modelling: An Analysis Using Global Model E3MG 2008-2012, paper 
in a deliverable for Fraunhofer-ISI, “ADAM 2-degree scenario for Europe- policies and impacts,  
39 Camecon, ENTEC, Climate Strategies (forthcoming), Assessment of the degree of carbon 
leakage in light of international agreement on climate change, report for the UK Department of 

Energy and Climate Change 
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40 Maximum value at stake refers to the to the % cost increase from carbon pricing relative to 

GVA if there are no free allowances. Net value at stake refers to the % cost increase in each 
sector from higher electricity pricing due to carbon pricing, relative to the sector‟s contribution to 

GVA 

Assessment 
criterion 

Description 

Impact of CO2 pricing on a sector’s cost structure 

Total emissions Emissions can be measured in absolute terms or contextualised with respect to 
another production variable to reveal the relative size of each sector‟s emissions 
output. This criterion can serve as a first proxy for sectors, which are likely to be of 
concern from an economic and environmental standpoint. 

Value at stake This criterion calculates the cost increase from CO2 pricing for each sector relative to 
the sector‟s contribution to the region‟s Gross Value Added (GVA)40.  

Increase in direct 
costs 

This is the sector‟s direct cost of complying with the rules of the emissions trading 
scheme, e.g. through purchasing EUAs or through mitigation efforts.  

Increase in 
indirect costs  

This is the increase in costs which downstream firms face, from upstream processes 
and electricity generation as they comply with the EU ETS 

Sunk costs These are unrecoverable costs. A sector with high sunk costs is likely to make very 
cautious investment choices with a long time horizon as it has relatively limited 
mobility in the short run 

International 
transport costs 

International transport costs partially reflects the substitutability of production with 
regions outside of the carbon pricing zone. If international transport costs are low 
relative to carbon costs, ceteris paribus, it may be cheaper for domestic firms to 
increase imports from areas without carbon pricing than to produce themselves and 
pay the allowance price 

Cost pass-through ability of a sector 

Profit margins This criterion indicates the flexibility that a sector may have to change the price of 
their product to pass on the increase in carbon costs, without affecting their 
competitive position in the market 

Substitutability of 
final products  

Substitutability between products can give an indication of a consumer‟s 
responsiveness to a price increase following the introduction of carbon costs to a 
sector‟s production schedule.  

Overall demand 
elasticity  

Demand elasticity is the consumer‟s responsiveness to a change in product price.  

Market 
segmentation and 
industry structure  

This measure relates to a number of market characteristics including the market size 
(international and/or domestic), market share between installations, the degree of 
agglomeration and vertical or horizontal integration.  

Product 
differentiation 

Products may be differentiated based on quality, marketing and branding or content 
high levels of differentiation makes products less substitutable and is likely to 
increase a consumer‟s willingness to pay  

Service 
differentiation 

The service provided by a installations in a sector may differ relative to its 
competitors outside of the carbon pricing zone, e.g. they may offer faster delivery 
times.  

Demand Growth  This refers to both the location and the rate of demand growth. If demand growth is 
increasing outside of regions with carbon pricing, a firm looking to expand capacity 
may decide to increase production in a non-carbon pricing region. This decision may 
be compounded by the increased carbon costs that would be faced if they chose to 
stay in the carbon pricing region.  

Import volumes  
& export volumes 

Import volumes indicate the level and the location of international imports for a 
product in a particular sector. Export volumes indicate the level and the location of 
international exports for a product in a particular sector. When coupled with 
additional metrics and information, one can model a sector‟s production and 

production location decisions more realistically, particularly when the existence of 
multi-national firms are considered and their operating capacity in non-carbon 
pricing regions 

Armington 
elasticities 

This is the elasticity of substitution between imported and domestically produced 
goods.  

Extra- EU trade 
intensity  

The ratio between total of value of exports to non EU + value of imports from non-
EU and the total market size for the Community 
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Table 2.4 Assessment criteria of firm‟s decision to relocate 
 

The different reactions of sectors to a carbon price become more transparent if 
more criteria are applied. Given that the number of sectors that could contribute 
to carbon leakage is much lower than the 164 out of 258 listed for the EU, an 
alternative approach to be discussed would be to screen the most vulnerable 
sectors individually. This is happening to some extent (in particular for the 
technological information needed under the EU ETS benchmarking procedure) 
already in the course of implementing free allocation. More importantly, the 
actual application of policy tools foreseen under Art. 10b of the revised Directive 
which should ensure that production remains within the EU territory and becomes 
less-carbon intensive over time, hinges on the sectoral characteristics. This 
aspect will be discussed in the next chapter. 
 
Summary of key points 
 

 The European Commission uses trade intensity and carbon costs as 
assessment criteria for determining sectors at risk. In some instances, 

Changing patterns 

of world trade 

Underlying patterns of world trade help to distinguish between the impacts of 

carbon pricing from existing market trends.  

Abatement potential of a sector 

Substitutability of 
inputs 

If a sector can substitute an existing production inputs with a less carbon intensive 
one. This may not be possible for all sectors in the short term but new production 
technologies, fuels, or techniques may be introduced which allows for the 
substitutability of inputs in the mid-long term. 

Substitutability of 
capital investment 
for energy 
consumption 

If a sector can reduce the energy, and associated carbon, intensity of their 
production processes by inputting other factors of production then this will also 
reduce their carbon costs. 

Market 
penetration rate 
for new 
technologies  

This metric indicates the adaptability of a sector to new lower-carbon technologies 
and production processes. It is dependent on: the existing capital infrastructure of 
the sector, the maturity of the new technology (and costs) and the nature of the 
new technology (incremental or step-change) 

Relative 
profitability of 

technical change 

The relative profitability of technical change is the increased revenue from the 
technology, net of the increased costs of introducing it.  

Regulatory and legal framework of the sector 

Subsidies  Regional subsidies for both upstream and downstream sectors distort the market as 
they partially shield installations from the full costs of production. The location of 
sector specific subsidies will also be a factor for installations to consider when 
making investment and production decisions.  

Import restrictions  Import restrictions can take the form of both quantity and price restrictions and so 
would either increase costs or limit the opportunity to trade in international markets.  

Legal and political 
environment 

Political instability and unfavourable legal conditions can impede the operation of an 
installation and sector 

The effect of 
energy and 
climate policy in 
the rest of the 
world 

Installations will incur costs from complying with other forms of environmental 
regulation and climate policy, which need to be considered relative to carbon costs. 

Infrastructure 
quality  

Another factor affecting a firm‟s production and investment decision is the quality of 
infrastructure in the non-carbon pricing region. A simple example of how this 
impacts on a firm‟s production and investment decision would be transport 
infrastructure. If this is of poorer quality in the non-carbon pricing region, the 
installation may have to increase expenditure on improving local transport 
infrastructure.  
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particularly in cases where industry claims to have relevant data 
demonstrating that more sectors need to be included as being at risk, a 
qualitative assessment (abatement costs, technology) is used to 
supplement the quantitative assessment. 

 Amongst the critical points that have been raised about the accuracy of 
the analysis are the false assumption of 100% auctioning when calculating 
the cost impact; the role of free allocation for tackling leakage, the limited 
use of qualitative criteria, the identification of trade exposure based on 
past trade data without a correction for the major economic recession 
starting in 2008/2009. 

 Subjectivity is inherent in all approaches used to identify sectors at risk but 
given the importance of the European Commission‟s study, time for 
additional analytical justification of the assessment approach used would 
be important to validate and demonstrate the rigour of the assessment. 
Particularly given the strong differences between the small number of 
sectors identified in sectoral studies and the long list that has been 
published for the EU at the end of 2009. 

 Adding additional assessment criteria can give a more accurate insight 
in to the decision making process of firms that face an increasing carbon 
price. Assessment criteria categories are 1) Cost structures, 2) Pass-
through ability, 3) Abatement potential, and 4) Institutional factors 

 The application of additional criteria will be limited by the identification of 
suitable metrics and data sources and the weighting and interaction of 
these assessment criteria.  

 There is an inherent trade-off between complexity and 
comprehensiveness of the assessment criteria and modelling studies will 
usually include only a few variables, which they believe capture the 
majority of the production location decisions made by the firm.  

 Subjectivity is inherent with the selection of thresholds and weighting 
of different criteria. It is a political task to determine where to draw this 
line as some carbon leakage seems unavoidable given the lack of full 
information on the sectoral behaviour under the future EU ETS and the 
interaction of carbon pricing with other economic developments.  

 

3. Policies for addressing leakage 

This section discusses the range of policy options that can be applied to reduce 
the risk of leakage if the EU ETS plans to use full auctioning of emission rights as 
its default allocation method. Auctioning is crucial from an economic point of 
view. A system that is supposed to make carbon costs part of the value chain 
would have to use auctioning for the initial emitters, i.e. the upstream producers. 
At an auction, emitters are forced to reveal their willingness to pay for carbon, 
revealing also their potential for abatement over time if there is a revolving 
auctioning procedure. Moreover, to help producers to keep production running 
given international cost competition, the carbon price created via an auction 
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would deliver the basis for evaluation and assistance by policymakers. On the 
contrary, if allowances are handed out for free (as in the first two ETS phases), 
firms still have an incentive to reduce emissions, and there will also be a positive 
carbon price (given that allocation is not too generous). Yet, the companies have 
an additional asset to operate with, e.g. by charging consumers the opportunity 
cost of emission right. This generated high windfall profits in particular in the 
power sector in the past.  
 
As the EU industries will probably ask for additional help after having received 
free allowances for phase III – given that the relative carbon-intensive emitters 
will have to meet a benchmark which is expressed by less than 100% free 
allowances per installation, attention needs to be given to the conditionality of 
the policy options discussed in this section: it is either assistance by free 
allocation, or by state aid, or by inclusion of importers we are discussing in this 
section, not a combination of these supporting tools, e.g. free allocation plus 
protection from competitors through border adjustments. 
 
In some sectors, the best approach to limit the economic distortions and socio-
economic impacts of carbon pricing may in fact be a combination of policies and 
not a “one-size-fits-all”-approach. This chapter will discuss the EU options from 
an economic efficiency and effectiveness, public sector burden, legal and 
geopolitical viewpoints and highlighting trade-offs that may arise.  
 

3.1 Discussion of options for policymakers 

 
Three options exist for policymakers seeking to address the negative impacts fro 
carbon pricing that lead to carbon leakage from the EU: 
 
1) Levelling down carbon costs for EU producers  
2) Levelling up carbon costs in other world regions 
3) Levelling carbon costs at the border  
 

 
Figure 3.1 Three options for policymakers, adapted from Neuhoff (2008) 
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These three choices can be realised through different policy tools. As outlined in 
chapter 2 the European Commission is considering four principle options for 
addressing leakage in Phase III of the EU ETS, namely: free allowance allocation, 
binding sectoral agreements and inclusion of importers into the scheme plus 
provision of state aid by EU member states. Free allocation levels carbon costs 
downwards for EU producers. The same is true for state aid for indirect costs. A 
binding sectoral or a global climate policy agreement would involve a cost 
increase for producers outside of the EU, thus levelling costs upwards;  and the 
inclusion of importers into the scheme would be also a levelling up of carbon 
costs for producers from abroad.  

The flexible levelling option at the border (border adjustment measures), 
however, does include other varieties of border adjustments, such as an import 
tax/tariff for imported goods, export rebates when goods leave the ETS region, or 
export taxes levied by the exporting country for goods that are exported to the 
ETS region. Flexible cost adjustment through border adjustments is not a clearly 
defined mechanism, but rather needs clear guidelines in order to serve the 
purpose for which it is considered (see below). 41 

 

3.1.1. Levelling down carbon costs for EU producers 

 
Free allocation 
 
Free allocation is preferred by both industry and policymakers, in the EU but also 
in the US, as a tool for addressing carbon leakage. The rationale behind 
allocating allowances for free is to reduce the carbon costs faced by sectors that 
compete internationally and minimise the competitive distortions from unilateral 
carbon pricing (levelling down the carbon costs for EU producers).  
 
Economic efficiency and effectiveness 

Free allocation has been the principle allocation methodology in Phase I and II of 
the EU ETS and can take a number of forms including: grandfathering (applied 
under the EU ETS so far, partly with benchmarking), output-based allocation (not 
allowed for under the EU ETS) with or without benchmarking. A number of 
distortionary incentives, relating to plant life and operation, energy efficiency 
investments and demand substitution, arise from these different free allocation 
methodologies42. Even though in the short term the incentives to relocate, 
leading to carbon leakage, are often reduced with free allocation, the incentives 
to improve production efficiencies are dampened in the longer term.  
 

                                                
41 Dröge, S. et al. (2009), Tackling Leakage in a World of Unequal Carbon Prices, Climate 

Strategies, Cambridge, UK.  
42 These are explored in more depth in Neuhoff (2008) Tackling Carbon. How to Price Carbon for 

Climate Policy, University of Cambridge 
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Free allocation needs to be linked to an installation‟s production location decision 
to address leakage. As such, Neuhoff (2008) recommends three design 
components to include when developing free allocation. 
 
1. Free allocation must be made conditional on continued operation; 
otherwise an installation may cash in the emission certificates and relocate once 
they have received free allowances. Even if free allocation was conditional on 
continued operation, it can create the perverse incentive to maintain production 
and consumption levels just to receive more credit in future periods. The new 
entrants reserves, which are part of the EU ETS, can also contribute to false 
incentives, if companies choose to restructure in favour of new installations for 
which they would receive certificates from this reserve. Thus, as free allowances 
relate to partly large asset transfers, industry always has an incentive to adjust its 
behaviour in a manner that is not in line with the climate policy goal of the EU 
ETS: bringing forward efficient carbon reductions through pricing carbon. 
 
2. Benchmarks can be introduced to give the industry an incentive to improve 
its emission performance under free allocation. All sectors deemed at risk of 
leakage will only receive full free allocation if they are amongst the top ten EU 
producers. If not, free allocation will be rationed.. Benchmarks can also be 
applied on a quantitative basis, e.g. installed production capacity and production 
volumes before a past base year. Benchmarks can be adjusted over time to 
reflect anticipated efficiency and technological improvements in production. 
 
3. Free allocation to the relevant step of the value chain. E.g. upstream 
(i.e. early stages of the production process) free allocation might be preferable to 
downstream (i.e. later stages of the production process closer to the final 
product) in some sectors as producers may choose to import an intermediate 
product if it is emissions intensive to avoid high carbon costs.  
 
Administrative viewpoint 

The revised EU ETS Directive proposes the use of benchmarked free allocation as 
a key policy tool for addressing leakage. Depending on how they are defined and 
measured against different production performance metrics, benchmarks can 
incentivise the shift to more efficient fuels, production processes and/or lower 
carbon products and services. Calculating benchmarks requires a large amount of 
administrative effort. Policymakers will require information on the production 
characteristics, including data, of all installations in a sector. The degree of public 
sector burden is dependent on the type of benchmark applied e.g. if benchmarks 
are based on best available technologies, a very high level of detail is required 
about the production process, and they need to be applied in a way that doesn‟t 
distort the incentive to innovate and lower the carbon intensity of production 
further over time. There is a natural asymmetry of information too with 
calculating benchmarks as policymakers are far less informed than installations 
on sector production practices. As installations will perform differently when 
assessed against different production performance criteria, the number of free 
permits they receive relative to their competitors within the carbon pricing zone 
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will also differ. The choice of the most „appropriate‟ assessment metric requires a 
degree of subjectivity on the part of the public sector to select the most 
appropriate metric and so may be susceptible to sector lobbying; this would 
increase administrative costs further and creates a bias towards over-allocation. 
 
Geopolitical and legal viewpoint 

A high reliance on free allocation as the principle remedial policy option for all 
164 sectors identified at risk by the European Commission may also prove difficult 
because of Article 21 in the Directive: a decrease in the percentage of free 
allowances as a proportion of overall Community-wide emissions from 80% in 
2013 to 30% at the end of Phase III in 2020. This is another driver for 
considering additional policy measures to free allocation as the absolute number 
of free allowances will decline. This means there will be fewer free allowances per 
installations. This potential problem would be exacerbated if the EU moves to a 
30% emissions reduction commitment.  
 
Free allocation to address leakage could also partly falls under the auspices of 
international trade law. Due to the differences in carbon pricing policies across 
the world, as outlined in chapter 1, the rules for free allocation will differ and so 
distort installations‟ performances in the international market. When the debate 
about a potential US cap and trade bill was peaking in 2009, it became clear that 
the US system would be less strict (lower carbon price) and that the free 
allocation would be based on past output with regular updates, creating a subsidy 
for all producers under the US ETS. Given the weak commitment in 2010 by other 
regions to embark on cap and trade, the anticipated threat of a “subsidy race” to 
improve domestic sector‟s market position using free allocation is low. From a 
traditional trade and competitiveness perspective, this may in turn result in 
national countervailing measures from trade partners such as tariffs to offset the 
differences in free allocation and sectoral coverage across countries. A matter 
that falls under the realms of the World Trade Organisation43. 
 
 
Trade-offs associated with free allocation 

Sectors will react differently to receiving free allowances, Climate Strategies 
(2008) Hourcade et al. showed that installations receiving free allowances will 
trade-off short term profits with longer term market share. If installations in a 
sector choose to pass on the opportunity costs of permits to consumers, this 
would lead to a price increase and higher profits but may compromise the 
installation‟s competitive position in the market. An installation‟s reaction to this 
trade off will be dependent on a number of sector and characteristics and market 
conditions. Differences in the impacts of free allocation on a sector‟s production 
location decision are another reason for exploring sector-specific characteristics; 
using a combination of qualitative and quantitative indicators, so that an 
industry‟s reaction can be anticipated. For example, if the cement sector was to 
receive free allowances, there is a risk of significant windfall profits. Free 

                                                
43 The WTO‟s Agreement on Subsidies and Countervailing measures 
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allocation would create a strong incentive for European cement installations to 
import clinker, the most carbon intensive part of the cement production process, 
and sell the allowances, as this would be the most profitable option to take. 
 
At a sector level, free allocation dilutes the incentives, created by a carbon price, 
to introduce mitigation actions and decarbonise over time. In order to be most 
effective at reducing the risk of leakage, free allocation should be linked to 
production location decisions. This however will dampen the carbon price signal 
and the associated incentives it brings to shift production to low carbon 
production practices. This trade-off is particularly acute in the following cases: 
 
1) When free allocation is updated (e.g. ex-post determination of the level of 
free allowances based on a firm‟s output) as this creates an early action 
problem.  Whereby firms have the incentive to emit more in anticipation of 
larger amounts of free allowances. 

2) When free allowances are allocated to upstream production activities. 
Although this would reduce the incentive to substitute carbon intensive imports 
for intermediate products (import leakage), it would completely eliminates the 
carbon price signal. 

3) Benchmarks are used to incentivise emissions reductions under free allocation. 
If they are set too strictly, installations may need to purchase additional 
permits on the market. The cost of doing so may be significant enough to still 
induce carbon leakage. 
 
Widespread free allocation for manufacturers will significantly reduce the number 
of participants in auctions for EUAs (20% of allowances are auctioned in 2013 
which rises to 70% in 2020). This reduces the potential auction revenue for the 
public sector that could be generated to finance mitigation, adaptation and low-
carbon technologies both within Europe and as part of any international financing 
initiatives such as those proposed in the Copenhagen Accord.  
 
Provision of State Aid 
 
An alternative method of levelling down the carbon costs for EU producers is 
through direct cost compensation i.e. the provision of State Aid. This policy could 
be used to offset both the direct and indirect costs (i.e. increased prices from 
upstream processes and electricity generation that also face higher carbon costs, 
currently included in the revised Directive Art. 10b to be considered by member 
states). 
 
Economic efficiency and effectiveness 
Direct cost compensation could be linked to incentives for sectors to continue 
operating in the EU, thereby reducing the risk of leakage. For example, if the 
introduction of carbon costs is the deciding factor, which means an installations‟ 
looking to install return on capital investment would be  higher outside of the EU 
territory, then they could be compensated with a subsidy for low-carbon 
technology and capacity. This would offset the incentive to relocate and would be 
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particularly effective from an EU standpoint in sectors with high capital-costs and 
long investment schedules. 
 
In addition to being an effective policy for installations considering large capital 
investment, it is also a useful tool to address the risk of leakage in sectors facing 
high indirect costs e.g. the aluminium sector. The EU has regional electricity 
markets and there are limited options for substituting EU-generated power for 
regions outside the carbon pricing zone (only a few Eastern European border 
countries not covered by the EU ETS would have the option of importing 
electricity; dependent on the transmission grid). Direct cost compensation would 
be appropriate in some sectors as there are a limited number of mitigation 
options for reducing indirect emissions. 
 
Administrative viewpoint 
Direct cost compensation would need to be limited to a few sectors to minimise 
the financial burden on the public sector. Rigorous analysis would also be needed 
to identify the small number of sectors which would receive direct cost 
compensation so that it can stand up to international legal scrutiny. Sector 
production characteristics would also be needed as part of the analysis for setting 
the level of direct cost compensation in order to identify criteria that are most 
closely linked to the level of innovation and carbon intensity of a new production 
site. This is in order to minimise the creation of any distortionary incentives and 
ensure that direct cost compensation incentivises the continuation of production 
within the EU whilst reducing emissions associated with output. Another 
justification for introducing tailored sector-specific compensation measures is to 
avoid the situation whereby widespread, generous subsidies could lead to lower 
product prices in a sector and distortions in the international market if the sector 
has high international trade intensity and international competitors don‟t receive 
similar subsidies. 
 
Direct cost compensation would be determined and administered at the national 
level, just like indirect carbon costs (electricity)  under the ETS revised Directive. 
The EU COM who would intervene and adjust subsidies if they are perceived to 
be too stringent or lenient could regulate this decentralised approach. As such, it 
requires administrative capacity at both the national and EU level but the degree 
of effort expended is dependent on the number of sectors identified as being 
eligible for direct cost compensation. 
 
Geopolitical and legal viewpoint 

A legal analysis of European Commission law by Johnston (2008)44 supported the 
need for a rigorous analysis of the sector‟s production characteristics as a way of 
transparently identifying European policymakers‟ motivation for using direct cost 
compensation. The purpose behind any given aid measure will be crucial in 
assessing its acceptability under European Commission law, whether by fitting it 

                                                
44 Johnston, A. (2008); State Aid to Tackle Leakage: EC Law Considerations in Neuhoff and 

Matthes (2008) 
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within categories recognised by a block exemption regulation or the individual 
notification process. 
 

3.1.2. Levelling up carbon costs for non-EU producers  

 

Binding sectoral agreements 
 
Sectoral agreements have a long-standing role in the debates on international 
climate protection. The term is not clearly defined as such agreement could be 
voluntary or binding, made by industries with or without government 
involvement45. The European Commission is favouring a binding approach more 
in the post-Copenhagen policy environment. Recent negotiations have 
increasingly focused on this approach and DG environment are researching into 
the most relevant sectors from both a European and global perspective. 
 
Economic efficiency and effectiveness 

The aim of an international sectoral agreement is to ensure a more level playing 
field for installations in a sector with international competitors who don‟t face a 
carbon price. These sectoral agreements could take a number of forms e.g. 
technological standards or benchmarks and will all involve the levelling of carbon 
costs upwards for all international exporters and the EU installations alike so that 
the carbon cost impact is equal.  
 

                                                
45 See e.g. Baron, R., Barnsley, I. (2008): Sectoral Approaches to International Climate Change 
Policy Workshop Background Paper, IEA Paris, 

http://www.iea.org/work/workshopdetail.asp?WS_ID=380 
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Administrative viewpoint 

A global sectoral agreement would require global engagement and cooperation 
from both industry and policymakers. It would be administratively burdensome to 
monitor, report and verify the policy. The administrative effort expended will 
depend on the sector characteristics. The policy option may function best in a 
concentrated sector, dominated by multi-nationals as this would be easier to 
coordinate.   
 
Geopolitical and legal viewpoint 

Prior to UNFCCC COP15 meeting in Copenhagen, this idea received a lot of 
analytical attention46, in particular for the potential application in the steel and 
cement sector. However, Copenhagen demonstrated the difficulties with getting 
engagement at an international level, demonstrating the difficulties with gaining 
political support for an initiative that would raise production costs for domestic 
producers. The geographical scope of a sectoral agreement could be scaled down 
to reflect regional markets.  This may be more politically feasible than a global 
sectoral agreement straight away. 
 

3.1.3. Levelling carbon costs at the border  

Border adjustments in order to level carbon costs between producers with and 
without a carbon constraint are discussed based on two major political and 
economic motivations. First, the application of trade measures could serve as a 
sanction for countries that do not want to contribute to protect the global climate, 
but rather “free ride” on the efforts made by others. So any border measure 
(tariff, tax, quota) that is supposed to serve this purpose should discriminate 
amongst the country of origin of an import. The justification under WTO law for 
such a behaviour could be considered under Article XX which includes that given 
a set of preconditions are fulfilled, such discrimination could be undertaken to 
protect a global resource.  

A second approach to apply a border measure relates to actual unilateral carbon 
pricing (tax or emissions trading) and the need to prevent carbon leakage caused 
by industrial cost competition. This approach considers the actual carbon emitted 
by a sector. Thus it is not the country of origin that matters, but rather the 
production method applied abroad. In theory such an adjustment must work both 
ways, allowing privileged market access to goods with lower carbon content than 
those produced in the EU. From a world trade legal point of view, such a scheme 
needs to be non-discriminating (e.g. by drawing a carbon-content baseline for all 
trade partners and own producers, thus also accepting some leakage) if applied 
unilaterally. Or again, if it is applied in a discriminatory manner, it needs to be 
justified through Art. XX GATT.   
 

                                                
46 For example, see Climate Strategies, Wooders, P (2009), The Role of Sectoral Approaches and 
Agreements and Climate Strategies, Demailly, D (2007), Preliminary analysis/proposal for a 

Sectoral Agreement: The case of the Chinese cement sector 
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Inclusion of importers in to the scheme 
 
Economic efficiency and effectiveness 

Including importers in to the scheme would demand from importers to buy 
emission allowances or to pay a carbon price at the border equivalent to the 
carbon price for allowances covering the emissions incorporated in the traded 
good. This ensures that products consumed in the EU face the same carbon price 
irrespective of where they have come from. 
 
Inclusion of importers in to the EU ETS would in fact apply the carbon costs of 
the EU ETS to all imported products in a particular sector. This would ensure that 
foreign energy-intensive products consumed in the EU are not seemingly more 
competitive because of carbon cost differentials. The application of such a 
scheme must not discriminate amongst exporting nations and thus would need a 
single formula applied to all imports. An example of this would be the 
requirement to purchase EUAs or CDM credits (CERs), which are equivalent, 
value to the amount of emissions generated during the product‟s production 
process. As such, installations abroad exporting to the EU would face equivalent 
costs to those in the EU covered by the EU ETS. 
 
Administrative viewpoint 

The inclusion of importers would only work if the calculation of the carbon 
content is manageable. This principle holds for basic industrial inputs or products, 
which are homogenous (e.g. clinker) and not subject to a long production chain 
(e.g. cars). In case it is applied on such a transparent carbon-related basis (well-
known production technologies and energy sources), applying an inclusion of 
importers to industries under the EU ETS could be less of an administrative 
burden to establish than in the case of benchmarking as less sector information 
and analysis would be required before the policy‟s inception. Public sector 
resources would also be needed for enforcement. 
 
Geopolitical and legal viewpoint 

Border levelling can in principle be entirely compatible with World Trade law 
provided it is not implemented in a way that discriminate between products and 
sectors based on the climate policies of their country of origin, as is the case with 
border adjustment. The distinction between these two types of border measures 
needs to be clarified in a legal and political setting, finding common ground. Due 
to the misconceptions of the purpose and application of border adjustments, the 
political risks for the EU are amongst the greatest challenges when inclusion of 
importers to the EU ETS is concerned. 
 
Policy options to address leakage must comply with both Article III of the GATT, 
whereby national treatment of production equally with respect to international 
production and Article I of the General Agreement on Trade and Tariffs (GATT), 
which prevents discrimination amongst trading partners. These rules are 
superseded by Article XX of the GATT, which allows for the suspension of these 
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rules for the necessary protection of a global resource. The atmosphere may 
constitute as such but there are no historical precedents on an approach to 
implement carbon cost border adjustments based on WTO rules and so the 
design of trade policy will become a key determinant of the legality of any 
measure implemented. From a legal standpoint, the important components to 
consider are: 
 
1) The tool chosen for a cost adjustment (e.g. tariff, tax, subsidy etc) 
2) The treatment of products based on their emissions performance 
3) The direction of adjustment (i.e. on imports or exports, levelling up or down). 
 
An inclusion of importers applied to imported products in a sector, that is equal to 
the carbon costs faced by domestic producers would therefore be compliant with 
these GATT clauses. Other border adjustments, which differentiate carbon costs 
for EU imports based on the climate policy in the country of origin would however 
create tensions regarding the most favoured nation clause of the GATT and 
would only be legal if Article XX was applied47. If such border adjustments (often 
coined as “climate tariffs”) were to be introduced, there is a risk of retaliatory 
trade measures from regions outside of the EU. However, also the cost adjusting 
measures, which relate to carbon emitted in production are often perceived as a 
measure against a particular trade partner and retaliatory threats have been 
voiced particularly by China in this debate. 
 

3.2 Sector-specific policy recommendations for addressing leakage 

The sectors that are most often identified as being at risk of carbon leakage in 
modelling studies of the EU ETS are the steel, cement and aluminium sectors48.  
As such, they have undergone more rigorous analyses to better understand the 
nature and the magnitude of the risk of carbon leakage that they face. This 
section look at the CASE model which assesses the impact on the risk of carbon 
leakage under different policy scenarios for Phase III of the EU ETS and then 
proposes the most appropriate sector responses. It concludes by comparing 
these policy response measures to those proposed by each of the sectors‟ 
respective confederations and union groups. The approach of identifying the risk 
of leakage and tailoring policy responses, serves as example of a process could 
be replicated in other sectors. 

3.2.1. Calculating the risk of leakage – Evidence from the CASE II 
model 

Monjon and Quirion49 use the CASE II model50 to determine the risk of leakage in 
the cement, aluminium and steel sectors and for different policy options. They 

                                                
47 For a more in-depth legal assessment of the issues surrounding the use of border adjustments, 
please see Climate Strategies, Dröge, S. et al. (2009), Tackling Leakage in a World of Unequal 

Carbon Prices, Cambridge, UK 
48 Climate Strategies, Hourcade et al. (2007), Differentiation and dynamics of EU ETS industrial 

competitiveness impacts. 
49 For a more in-depth explanation of the CASE model, please see Climate Strategies, Monjon S & 

Quirion, P (2009). 
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compare them to a business as usual scenario without remedial climate policies 
to address the risk of leakage. Nine policy scenarios were chosen in total with the 
aim of simulating and then contrasting the impact of different policy options for 
these three sectors, and electricity.  
 
The study finds that in the case of unilateral carbon pricing in the EU with full 
auctioning in 2016, a stricter assumption than the European Commission‟s 
proposed revision to the Directive, and a declining cap of 1.74% per annum that 
the three sectors experienced differing leakage rates. This is the most stringent 
of the 9 policy options analysed. As figure 4.5 demonstrates, leakage rates are: 
16% for clinker, 39% for steel and 21% for aluminium. 
 

 

  
 

 
 

 
Figure 3.2 Emissions reductions in the electricity, clinker, steel and aluminium industry in 2016 

under 100% auctioning, taken from Climate Strategies (2009) Monjon, S & Quirion, P.  

3.2.2 Recommended policy responses  

A 2010 Carbon Trust report (Carbon Trust 2010, based on Dröge 2009) has 
identified the most appropriate sector-specific policy responses for addressing 
leakage in the cement, steel and aluminium sector, demonstrating the feasibility 
of developing targeted and effective policy responses which take into account 
industry characteristics. The rationale for the remedial policy each sector is 

                                                                                                                                             
50 This is an evolution of the CASE model (Demailly and Quirion, 2008). A static partial equilibrium 

model which represents four sectors: Cement, Aluminium, Steel and Electricity.  
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outlined in figure 3.2. For the cement sector the study concludes that border 
adjustment is the most appropriate policy option. In the aluminium sector the 
study recommends a combination of policy approaches, beginning with the 
introduction of an investment study, which will assist the sector‟s transition to low 
carbon so that border adjustments can be introduced later in Phase III.  For the 
steel sector the study recommends free allocation to assist with the transition 
towards an alternative policy to free allocation later in Phase III. 



TACKLING LEAKAGE IN A WORLD OF UNEQUAL CARBON PRICES  
A STUDY FOR THE GREENS/EFA GROUP                                                                

44 

 
Figure 3.3. Choosing an approach to tackling leakage based on the characteristics of the sector 

concerned, taken from the Carbon Trust (2010), Tackling Carbon Leakage. Sector-specific 
solutions for a world of unequal carbon prices.  

 
Cement sector 
Free allocation and/or direct cost compensation may be successful at keeping 
new investment in the EU in Phase III of the EU ETS, but it does not address the 
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impact of carbon costs on existing cement plants or the operation of new ones. 
This is because it creates two types of potentially distortionary impacts: 
 
1) Windfall profits - The cement sector has high transport costs relative to its 
GVA. As such, markets are mainly regional, particularly in inland countries in 
Europe without access to ports. Cement products have relatively few substitutes 
and so installations receiving free allocation may choose to generate substantial 
profits by passing on the incremental carbon costs (opportunity costs) to 
consumers in the form of increased product prices for cement. 
 
2) Increased imports – For installations located near to non-EU markets, in 
particular via sea transport, there is a risk that it will be more profitable to reduce 
output and import clinker, the most energy and emissions intensive part of the 
cement production process, and sell the free allowances they receive. This carbon 
leakage would arise directly as a result of the intended remedial policy measure. 
 
These theories have been empirically tested. Results suggest that the cost pass-
through rate of the EU ETS in Phase I (which gave 100% free allocation) were 
calculated to be between 10-40% of the carbon price51 but this self-contained 
trading period is not wholly indicative of the firm‟s pricing decision with a longer 
term production timeline; as is the case from now until the end of Phase III in 
2020. A number of more forward-looking studies listed in the Carbon Trust 
(2010) suggest that the pass-through rate with free allocation is between 33-
90% of opportunity costs, dependent on market structures and location; 
confirming at least the real risk of windfall profits. 
 
Free allocation targeted solely to clinker production would also not create the 
right incentives to reduce emissions. This is because firms would face no 
incentive to be more efficient in their use of clinker in mixing cement even though 
it has been proven as a relatively low cost mitigation option for the sector. 
 
Given the distortions arising from free allocation, alternative policy solutions are 
needed for the cement sector. One such option is border adjustments.  
 
Climate Strategies (2009)52 Monjon & Quirion, using the CASE II model, find little 
variation between the impacts of different types of border adjustment measures. 
This is thought to be principally because of cement being a relatively 
homogenous product and the increasing homogeneity of the production process 
used to create it. The Carbon Trust therefore suggests that all cement that comes 
from outside of the EU should be required to purchase EUAs calculated by a 
benchmarked standard e.g. per tonne of product, as this would be compliant with 
GATT‟s ruling on non-discrimination.  
 

                                                
51 Carbon Trust (2004), The European Emissions Trading Scheme: Implications for Industrial 

Competitiveness 
52Climate Strategies, (2009). Monjon, S & Quirion, P, Assessing leakage in the EU ETS. Results 

from the CASE II model, Climate Strategies Working Paper, Cambridge, UK  
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Because of the sector‟s homogeneity in terms of product and process, this 
approach would not require high levels of a priori industry analysis and so there 
would not be a high administrative burden prior to the policy‟s inception. An 
alternative proposal the Carbon Trust suggests is the introduction of two 
benchmarked border adjustment measures; for both cement and clinker. 
Steel sector 

The Carbon Trust study recommends that free allocation should be introduced in 
the steel sector as an interim policy measure. It then proposes a number of policy 
options, which would incentivise, the low carbon transformation of the sector 
from around 2020 onwards.  
 
Steel plants are capital intensive and operate over long time horizons. They 
experience fluctuating profit margins that are very dependent on demand from 
downstream sectors. Extra EU capacity has increased in recent years and carbon 
pricing could compound the risk of closure and relocation of industry; this risk 
already exists in extra-EU regions close to iron ore deposits.  
 
The trade intensity of the steel sector is much higher than for the cement sector, 
partly because of lower transport costs but principally because of the higher 
value-added which will deter part-loading. International competition will also 
reduce the ability of EU installations to enjoy windfall profits from passing on 
carbon costs to consumers as they could simply switch consumption to extra-EU 
imports, given the relative homogeneity of the product. 
 
Subsequently, to address the risk of investment leakage, free allocation could be 
given for new entrants and also linked to closure rules so that installations have 
the incentive to maintain production in the EU. The Carbon Trust recommends 
that free allocation should be benchmarked based on steel output rather than on 
plant specificities. This may in part be due to the added analytical complexities 
that a plant specific benchmark would bring, but as a result would ignore the 
different production routes and grades of steel. 
 
Free allocation may not be desirable in the longer term as it protects downstream 
markets from facing increased steel prices to reflect carbon costs. It also stops 
efficiency opportunities from being realised as the market signals to mitigate 
carbon emissions are dampened. In the Carbon Trust‟s analysis, they do however 
question the prevailing competitive position of the EU steel sector in the world 
market, suggesting that non-EU regions have comparative advantage in the 
production of steel given the fact that the EU has no natural advantage. They 
argue that this has been reflected in a historic decline in the European steel 
sector prior to the introduction of carbon pricing. Subsequently, free allocation 
could in fact distort the prevailing market trends by retaining steel production in 
the EU, when market signals indicate that the sector should in fact undergo 
restructuring. 
 



TACKLING LEAKAGE IN A WORLD OF UNEQUAL CARBON PRICES  
A STUDY FOR THE GREENS/EFA GROUP                                                                

47 

Free allocation should therefore be limited after a certain number of years (the 
Carbon Trust suggests by around 2020). After this, one of three policies should 
be adopted: 
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1) Border adjustment for steel imported into regions imposing a carbon 
cost 
This would lower steel demand in the EU and incentivise foreign producers to 
decarbonise their production in order to compete in the European markets. The 
exact details of the benchmarked border adjustment would need to be finalised 
as a number of metrics are available for determining the number of allowances 
that should be purchased by EU importers. E.g. flat rate set on all steel, 
benchmark set at the emissions level of electric arc furnaces or at blast furnace 
level. However, all will be contentious as they will lead to different winners and 
losers in the sector and so a degree of subjectivity would be required. 
 
2) Agreements with principle producer regions (e.g. Russia, Ukraine, 
Kazakhstan, Brazil and South Africa), to impost carbon charges on steel 
exports 
This regional sectoral agreement would in theory equalise the carbon costs faced 
between the EU‟s main competitors. It would require strong political willpower 
and commitment from extra-EU countries which without supporting policy drivers 
might be difficult to generate, given the potential to profit from exploiting carbon 
costs differences in the EU to gain market share. 
 
3) A global sectoral agreement 
This is the extension of the analysis for a regional agreement for the main 
competitors in the EU market53.  
 
It is not clear which of these proposals would be most suitable for the steel 
sector in 2020 as it is difficult to accurately anticipate the level of technological 
innovation, degree of harmonisation of production practices and international 
policy coordination and cooperation. These, along with other industry and 
political factors would influence which of the three proposals above would be 
most suitable for reducing the risk of leakage in the EU steel sector. Free 
allocation should be viewed solely as an interim measure until a preferred policy 
option emerges. 
 
Aluminium sector 

Aluminium is an interesting case because of the high process emissions in the 
sector and the relative homogeneity of the product, which competes in a global 
market; this makes it difficult for the sector to pass through carbon costs onto 
consumers. 
 
As such, the Carbon Trust has concluded that levelling the carbon costs 
downwards for the aluminium sector is the only viable options for accurately 
targeting the source of leakage and proposes the use of investment subsidies. 
 

                                                
53 Climate Strategies (2009), Wooders, P. explores the options for developing a global sectoral 
agreement for the steel sector.  
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Europe is thought to have no natural comparative advantage in the production of 
aluminium, which tends to favour regions with cheap energy costs as it is such a 
large component of their overall cost structure. More favourable regions usually 
have low emissions energy sources such as Norway and Iceland. Norway supplies 
a large proportion of EU aluminium imports. From an environmental standpoint, is 
difficult to justify maintaining production of aluminium in the EU e.g. using a 
brown coal-based station, in favour of a hydro-based plant abroad.  
 
For reasons of transparency and effectiveness, the provision of State Aid must be 
preceded by rigorous analysis and understanding of a sector‟s characteristics. 
This is in order to pinpoint the exact incentives for relocating production abroad 
and make the aid conditional on it. By linking subsidies to investment in low 
carbon electricity in the aluminium sector, the EU can, in part, ensure that 
additional resources are applied to accelerate the growth of low carbon power in 
Europe. 
 
Direct cost compensation can act as an interim measure towards a more 
comprehensive global regulatory structure that incentivises the decarbonisation of 
the aluminium sector. 

 

3.2.3 Sector position papers 

 

Table 3.1. illustrates the three different sectors‟ reactions to revisions to the 
Directive and their response to the European Commission‟s analysis of sectors at 
risk. All three sectors refer to a real threat of leakage.  
 

Sector Organisation Title Year Summary 

Aluminium EAA – 
European 
Aluminium 
Association 

Press release: 
Future of the 
European 
aluminium industry 
remains in jeopardy 
following European 
Commission 
proposals on 
Emissions Trading 
Scheme 

Jan 2008 Cites: 
 There is no environmental benefit to include aluminium 

recycling plants in the ETS. 
Calls for: 
 More concrete measures (in addition to free allocation) 

to mitigate the CO2 cost pass through into electricity 
prices for the Aluminium sector. 

 For the sector‟s continued exclusion from the EU  
 Welcomes the Commission‟s proposal to allocate free 

allowances on the basis of benchmarking. 

Cement CEMBUREAU 
– The 
European 
Cement 
Association 
(CSI) 

Cement 
Sustainability 
Initiative 

ongoing Cites that: 
 The CSI modelling work has shown that if carbon costs 

in regions with absolute carbon caps are passed 

through, changes in trade patterns are likely to occur as 
production shifts to lower cost regions. The net result is 
that higher emissions are likely to result, particularly if 
transport is included. A mechanism such as border 
carbon adjustments applied to imports would mitigate 
most of these effects. 

Steel EUROFER- 
European 
Confederation 
of Iron and 
Steel 
Industries 

EUROFER 
statement on ETS 
implementation 

Nov 
2009 
 

Cites that: 
 Reduced access to free allowances for the steel 

industry... is against both the spirit and the letter of the 
Directive. 

 The benchmark methodology only partially takes waste 
gas-related CO2 emissions into account and thereby 
artificially reduces the amount of free allowances for 
the steel sector by 15 % to 20 % 
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Sector Organisation Title Year Summary 

 The directive already sets very ambitious targets for the 
industry...which may already lead to some degree of 
leakage...The  European Commission‟s “correction 
factor” may lead to carbon leakage of even the most 
efficient installations. 

 The Commission‟s attempt to reduce free allocation 
further … is in complete contradiction with the purpose 
of the benchmark approach, will directly provoke 
carbon leakage and is therefore completely 
unacceptable. 

 The net result of all these initiatives by the Commission 
will be a huge shortfall of free allowances for the steel 
industry, rather than the 100 % free allowances subject 
to benchmarks, which is foreseen in the Directive for 
sectors subject to carbon leakage. 

Table 3.1 Different sectors‟ reactions to revisions to the Directive and their response to the 

European Commission‟s analysis of sectors at risk 

 
Aluminium 
The aluminium sector criticises the insufficiency of free allocation as it doesn‟t 
cover the sector‟s large levels of indirect emissions. The Carbon Trust‟s proposal 
of direct cost compensation measures such as State Aid may help to assail fears 
and could feasibly assist with the low carbon transformation of the sector. It does 
not conclude that there is a need for policy measures additional to free allocation 
as the EEA does, instead it proposes linking subsidies to particular low carbon 
electricity investment. 
 
Cement 
The European cement sector (represented by Cembureau and the CPI) suggests 
border tariff adjustments as an alternative policy to free allocation. The Carbon 
Trust report also suggests the use of a border adjustment measure.   
 
Steel 
The European Steel sector‟s position is most strongly worded out of the three 
sectors chosen for analysis. The sector complexities is in part reflected by the 
broad conclusions laid out in the Carbon Trust report which gives a number of 
policy options which are alternative to free allocation in the longer term. 
 
Summary of key points 

 Carbon leakage can be addressed in three basic ways: by levelling the cost 
difference downwards, upwards or with a flexible regime. The EU revised 
Directive includes the options of upwards and downwards cost levelling.  

 Sectoral agreements would bring about a carbon constraint for producers 
outside the EU, free allocation and state aid level the cost downwards for 
EU producers, while the inclusion of importers offers also an option to put 
a carbon price on producers who export to the EU.  

 A flexible border adjustment system, which includes rebates for exports 
from the EU or export taxes imposed by the country of the exporting 
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producer are not part of the directive. The preferred approach under the 
EU ETS phase III is free allocation with benchmarks. 

 Sector characteristics differ greatly e.g. in terms of ability to pass through 
carbon costs, the impact of carbon costs on their cost schedule, levels of 
capacity utilization, investment cycles, transport costs and vertical 
integration. Subsequently, the nature of the risk of carbon leakage will also 
differ and cannot be addressed by one single policy tool.  

 Free allocation would need to be linked to continued operation. It is useful 
for industries with complex integrated production processes. However, it is 
not easy to administer in particular if combined with benchmarking that 
should ensure a dynamic incentive to reduce emissions.  

 Sectoral agreements are not clearly defined and would need strong 
engagement of governments in order to become binding. This also would 
entail that information about best available technologies and future 
emission reduction potential is known to policymakers. Implementation of 
such agreement will take some time, thus this option is not ready at hand 
for the EU. 

 Border adjustments include a number of different ways to put a price on 
imports or to reduce the cost burden for exports from the EU ETS. If they 
should be effective to tackle leakage, they should be based on the carbon 
emitted in production. From a trade law perspective, unilateral border 
measures should not discriminate against particular trade partners.  

 As the EU has chosen to compensate the cost burden for sectors at risk 
with free allocation, there should not be any combination with the other 
measures mentioned in the directive (state aid, inclusion of importers). If 
e.g. the inclusion of importers is considered, the allocation method should 
be auctioning of emission rights, otherwise this measure would add to the 
distortions already generated by free allocation.  

 The tools could be tailored to individual sectors once the number of 
sectors at risk is small.  
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4. Conclusions 

The EU‟s unilateral carbon pricing policy will be continued after 2013, although 
there is no international agreement to limit worldwide carbon emissions evolving 
after 2012. Already before the disappointing Copenhagen conference of the 
UNFCCC, the EU experienced a heated debate about the risk of carbon leakage 
from the EU territory, driven by the negative impacts a unilateral carbon price 
would have on industries‟ competitiveness, and thus their choice where to 
produce in the future. As a global carbon market is uncertain for the near to 
medium future, this threat will also persist and the related claim from European 
manufacturers that they will loose international market shares, profits and last 
but not least will have to reduce their labour demand. 

Given that the phase III of the EU ETS becomes stricter on the number of 
allowances over time, the region is likely to have a high carbon price compared to 
other countries that are about to implement national ETS. 

The carbon price increases the production costs for the sectors covered, and it 
serves as a signal that emissions do not come without social costs, thus making 
investment in carbon-efficient technologies economically attractive.  

However, the lack of an international approach to carbon pricing is of concern 
from an environmental, political and economic viewpoint. When faced with 
carbon costs, a firm can either increase their product prices, reduce their profit 
margins, invest in cleaner technologies or choose to relocate production to areas 
where they don‟t face these costs. If installations are unable to pass on increased 
carbon costs to consumers, the risk of increasing imports or relocation to non-
carbon pricing regions seems high. This would shift emissions to non-EU regions, 
known as carbon leakage.  

The analyses on carbon leakage were not well established when the EU decided 
how to identify sectors at risk and which thresholds to apply to the criteria. This 
lack of knowledge by policymakers triggered lobbying activities in favour of 
further free allowance allocation as a tool to prevent the economic and 
environmental disadvantages. The challenge facing policymakers is to accurately 
identify the sectors most at risk of carbon leakage and then develop targeted 
remedial policies, which will safeguard the carbon price signals whilst minimizing 
any potential negative distortions for installations from carbon costs. Given the 
various options for firms and the individual characteristics of manufacturing 
industries‟ operations, there is a need to incorporate sector specificities into the 
analysis. 

Research on the impact of the EU ETS on European industry suggests that the 
risk of carbon leakage will be mostly confined to a small set of sectors. Namely: 
steel, cement, some basic chemicals, aluminium, pulp and paper and refineries. 
Such a listing should not be viewed as definitive, rather as a guide for assessing 
which sectors should be under particular scrutiny. The length of such a list 
depends also on the political judgement on the acceptability of carbon leakage 
given the administrative limitations to take into account all factors that could 
potentially contribute to this effect.   
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Amongst the critical points that have been raised about the accuracy of the 
analysis undertaken by the EU Commission are the false assumption of 100% 
auctioning when calculating the cost impact; the role of free allocation for 
tackling leakage, the limited use of qualitative criteria, the identification of trade 
exposure based on past trade data without a correction for the major economic 
recession starting in 2008/2009. Subjectivity is inherent in all approaches used to 
identify sectors at risk but given the importance of the European Commission‟s 
study, time for additional analytical justification of the assessment approach used 
would be important to validate and demonstrate the rigour of the assessment. 
Particularly given the strong differences between the small number of sectors 
identified in sectoral studies and the long list that has been published for the EU 
at the end of 2009. Adding additional assessment criteria can give a more 
accurate insight in to the decision making process of firms that face an increasing 
carbon price. Assessment criteria categories are 1) Cost structures, 2) Pass-
through ability, 3) Abatement potential, and 4) Institutional factors. Yet this is 
limited by the identification of suitable metrics and data sources and the 
weighting and interaction of these assessment criteria.  

Carbon leakage can be addressed in three basic ways: by levelling the cost 
difference downwards, upwards or with a flexible regime. The EU revised 
Directive includes the options of upwards and downwards cost levelling.  

Sectoral agreements would bring about a carbon constraint for producers outside 
the EU, free allocation and state aid level the cost downwards for EU producers, 
while the inclusion of importers offers also an option to put a carbon price on 
producers who export to the EU. The preferred approach under the EU ETS 
phase III is free allocation with benchmarks. Free allocation would need also to 
be linked to continued operation. It is useful for industries with complex 
integrated production processes. However, it is not easy to administer in 
particular if combined with benchmarking that should ensure a dynamic incentive 
to reduce emissions. Sectoral agreements are not clearly defined and would need 
strong engagement of governments in order to become binding. This also would 
entail that information about best available technologies and future emission 
reduction potential is known to policymakers. Implementation of such agreement 
will take some time, thus this option is not ready at hand for the EU. 

Border adjustments include a number of different ways to put a price on imports 
or to reduce the cost burden for exports from the EU ETS. If they should be 
effective to tackle leakage, they should be based on the carbon emitted in 
production. From a trade law perspective, unilateral border measures should not 
discriminate against particular trade partners.  

As the EU has chosen to compensate the cost burden for sectors at risk with free 
allocation, there should not be any combination with the other measures 
mentioned in the directive (state aid, inclusion of importers). If e.g. the inclusion 
of importers is considered, the allocation method should be auctioning of 
emission rights, otherwise this measure would add to the distortions already 
generated by free allocation.  
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The study has illustrated that the carbon leakage challenge is not going to be 
resolved by the approach taken so far under the revised EU Directive. This is due 
to the following: 

1. There will be no international agreement in the near future, which would 
bring stronger carbon pricing in major EU trade partner countries, and 
national efforts to create ETS are slowing down for national policy reasons. 
Yet the thresholds used for the identification of “sectors at risk”, in 
particular the “30%-only” threshold for trade intensity, led to a list which 
does not reflect the leakage potential at a sectoral level – it is far too long 
even in the light of international climate policy developments. 

2. The benchmarking procedure for free allocation to 164 sectors demands 
high resources and will leave a large number of installations with less than 
100% of the allowances needed. This will increase industry pressure to be 
safeguarded against competitiveness effects by other remedies against 
leakage – including border adjustment and subsidies. 

3. Given the importance of auctioning for creating price signals and for 
preventing windfall profits for manufacturers, the default for any 
consideration of anti-leakage measures now and in the future (e.g. when 
the list of sectors is under review) should be that a sector actually 
participates in the auctioning process.  

4. Future screening of the leakage risk should include criteria beyond cost 
impact and trade intensity – which serve well as a first filter -, should be 
focussed on the most carbon-intensive manufacturers, and be based on a 
combination of ex post data, current trends in and projections on the 
business environment of European producers in the near future.  
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