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There are no direct measures to protect 
consumers (domestic or industrial) from the 
impact on power prices, which are considered 
to be part of an appropriate strategy for carbon 
prices to flow through the economy. However, 
where electricity-intensive consuming industries 
can demonstrate a risk of adverse impacts, they 
may be considered for direct support to offset 
carbon costs, subject to scrutiny under the EU’s 
procedures for limiting state aid.

�r���.�B�O�V�G�B�D�U�V�S�J�Og� industry, in contrast, receives 
some free allocation, defined as a share of 
the declining cap based on 2005–07 emission 
levels. The default for manufacturing industry 

starts with them in 2013 receiving 80 percent 
of that historical share for free, declining to 30 
percent by 2020. This allows for some declining 
transitional relief in manufacturing sectors. 

�r���4�F�D�U�P�Ss� classified as being at significant risk of 
carbon leakage may receive 100 percent of their 
historical share of the declining cap. Chart 7 
illustrates the impact on overall free allocation 
depending on the coverage of this provision. 

The net effect is a big reduction in the overall 
volume of free allowances, marking the reversal of 
the allocation philosophy: the EU ETS will auction 

Chart 7. Allocation and emission in the EU ETS
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60 percent its allowances from 2013, rising to 70–85 
percent auctioning by 2020. A key outstanding 
question is the classification of sectors at risk of 
leakage, based on how thresholds in the directive 
are interpreted.5 

However, a fair comparison with the Waxman-
Markey bill is complicated by the latter’s proposal to 
distribute many allowances to non-emitters.

But free allocation may not solve the leakage 
problem, or may do so at a high cost

The fact that the EU system involves absolute 
allocations (without output-based compensation) 
has important implications for the effectiveness 
of free allocations in tackling carbon leakage. 
Withdrawal of allowances if a plant is closed deters 
plant closure. The availability of free allowances for 
new entrants, new investments, helps to take the 
carbon cost out of investment decisions. But since 
the amount a company receives will not vary with 
its production decisions from existing or planned 
plant, a company could get free allowances and still 
choose to reduce production in favour of imports, 
selling its surplus allowances. This differs from the 
output-based rebates of the Waxman-Markey bill. 

5  The Directive establishes thresholds based on both carbon 
costs, and trade intensity. Many small sectors may be classi-
fied as being “at risk” based purely on their trade intensity, but 
manufacturing emissions are dominated by the few carbon-
intensive sectors of cement and lime, iron and steel, and refining. 
The treatment of these sectors by 2020 will have a strong bearing 
on the overall degree of free allocation to European manufac-
turing, and the initial classification will depend in part upon 
whether the carbon cost threshold takes account of the fact that 
manufacturing sectors would anyway start with 80 percent free 
allocation in 2013. On this approach they would only be assessed 
as being “at risk of carbon leakage” once their level of free alloca-
tion had declined to a point at which real costs took them above 
the threshold. This offers more time to work out solutions and 
appears to be the logical and consistent interpretation, but this 
has yet to be confirmed (Neuhoff 2009).

This underlines the fundamental dilemma. To 
tackle carbon leakage by leveling costs down, the 
free allocations or rebates must be linked to the 
activities the policy is trying to keep at home. But 
the more completely the compensation is aligned 
in this way, the greater the loss of the carbon 
price signal, and hence the lower the efficiency 
overall. There is no way out of the conundrum: 
leveling down costs is either ineffective at tackling 
carbon leakage, if it is not aligned with production 
and investment decisions, or it starts to negate 
more of the incentives to decarbonize along the 
economic system. Cement provides an extreme and 
problematic illustration of this (see Box 3). This is a 
general fact, and no amount of playing around with 
different ways of compensating for carbon costs 
changes that fundamental reality. 

Unilateral border adjustment measures are 
problematic and potentially counterproductive

Discussion of border adjustments in Europe has 
been accompanied by extreme nervousness about 
their potential political impact, both on the world 
trade system and on the international climate 
negotiations. The issue was greatly down played in 
the negotiation of the EU ETS Phase III in favor 
of free allocation to exposed sectors (though a 
clause in the EU Directive could provide a basis 
for enacting border adjustments in the future). 
However, recognizing the imperfections of free 
allocation as a solution, the French government in 
particular has raised the issue again, particularly as 
a way of protecting the integrity of an international 
environmental treaty. Border measures could thus 
be on the EU agenda if the EU ETS Phase III is 
to be toughened up in the light of a Copenhagen 
agreement in late 2009. 

The underlying problem is that the prime objective 
of border adjustments, as a way of tackling 
concerns about industrial migration, potentially 
conflict with the fundamental principle of non-
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discrimination, which is at the core of the World 
Trade Organization (WTO) and many other 
international trade and investment agreements, 
seeking to minimize impediments to free global 
trade. Moreover, decades of experience have led 

developing countries to be suspicious of many 
trade-related measures by developed countries, 
measures which have frequently been either 
motivated by, or distorted into, protectionism as a 
result of domestic lobbying pressures. 

BOX 3. Cement: a chunky problem

Cement production in the EU emits about as much CO2 as steel, and much more than international aviation. 
It has received relatively little attention, but it poses a thorny problem for CO2 control that illustrates key 
dilemmas in policy design.

Cement is a relatively simple product involving a few key steps. The basic process bakes limestone in a 
kiln to produce nodules called clinker; the combination of raw fuel and CO2 driven off from the limestone 
accounts for most of the CO2. The clinker is then crushed and blended to produce cement. 

Studies with U.K. and German data find that carbon costs have a higher impact on U.K. cement costs, 
relative to value added, than for almost any other activity (Climate Strategies 2008; see Appendix). Cement 
is not cheap to transport overland, but it can be shipped in bulk, and carbon costs of $20/tCO2 would 
create differentials sufficient to start overcoming international transport costs. 

The impact of CO2 controls on cement may be corresponding diverse. Current European proposals to 
classify cement as a sector at risk of carbon leakage, correspondingly granted 100 percent of its potential 
share of the EU cap, would probably result in large windfall profits to inland producers protected by overland 
transport costs. Yet at the same time, coastal producers could choose to reduce output from cement plants, 
import cement instead, and cash in their allowances. The result would be windfall profits combined with 
carbon leakage. 

The Waxman-Markey bill proposals for output-based compensation are intended in principle to address 
problems of both windfall profits and carbon leakage. Unfortunately the fact that most of the CO2 comes 
from production of clinker, as an intermediate input, risks making this ineffective. Cement producers could 
produce cement so as to claim their compensation, but if they are near ports, they could still displace 
domestic clinker production by imports and sell the resulting surplus allowances, again combining windfall 
profits with carbon leakage. 

Changing the provisions to compensate on the basis of clinker production would solve this, but exacerbate 
the efficiency losses further. After power production, the cement sector has been the biggest source of 
emission reductions in Europe, largely because operators have found ways to produce cement with less 
clinker input. Radical innovations that would cut out the need for clinker entirely, including using some of the 
waste products from steel mills, and wholly new chemical processes, are at the pilot stage. Compensating 
clinker production would undermine all these potential sources of emission reductions. This is an extreme 
form of the underlying principle that output-based compensation negates incentives to use the product 
efficiently.

Practical options for the cement sector will be discussed in a forthcoming Carbon Trust report (Tackling 
Carbon Leakage, September 2009). 
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The concern is frequently presented as a legal one, 
namely that border adjustments for climate change 
purposes would conflict with GATT provisions 
overseen by the WTO. In practice, this is not 
clear-cut. Trade law is complex and the principles 
and commitments of some sections are set against 
other clauses that can be used to justify exceptions 
and exemptions. Like domestic law, interpretation 
ultimately comes back to processes, in this case 
WTO Appellate Panels, to make rulings in case of 
disputes. The balance of judgement would depend 
in large part on a combination of how measures 
were designed (to maximize compatibility with 
WTO rules), the practical consequences, and 
related judgements about the motivations. 

Border adjustments may take different forms 

Different types of border adjustment by carbon-
capped regions 

There are several different types of cost adjustment 
measures that can be used. These different 
approaches have different characteristics in terms 
of their likely effectiveness and WTO-compatibility. 
The broad overall conclusion is that there are 
ways to design border adjustments that could be 
plausibly argued as WTO-compatible. Crucial 
features would be that they be non-discriminatory, 
be targeted to protect the environmental objective, 
and consequently focus on allowances not tariffs 
(Climate Strategies: Dröge et al, 2009). However, if 
pursued unilaterally, this still may not preclude the 
likelihood of political challenge and the consequent 
invocation of dispute-settlement procedures. 

A crucial and often overlooked point about 
border measures is their interaction with free 
allocation decisions 

Border adjustments could only be plausibly defended 
if they compensate for actual costs incurred. To give 
companies free allocation, and then levy border 
adjustments, would appear indefensible in terms 
of WTO principles. Thus, if cement production 

receives free allocation, whether absolute or output-
based compensation, border cost adjustments could 
not be used to deter clinker imports.

Use of export adjustments by exporting regions

It would also be possible in principle for developing 
countries to agree to add carbon costs to their 
exports through an export border measure. Indeed 
China and some other developing countries have 
made VAT adjustments, and levied taxes on exports 
of energy-intensive goods, at various times for 
various reasons. Such charges are entirely compatible 
with WTO. However, the obstacles to relying 
on this for tackling carbon leakage concerns are 
formidable. Moreover, this would not address the 
impact of domestic carbon costs on exports from 
industrialized countries to developing countries. 

Unilateral versus multilateral 

There is a crucial difference between pursuing 
border adjustments unilaterally, by regions seeking 
to protect their industries, or though multilateral 
engagement. A key recommendation of a Climate 
Strategies report on “Tackling Carbon Leakage” is 
that border adjustments should be pursued in the 
context of a multilateral approach that would define 
the boundaries on acceptable border adjustments. 
This has greater potential benefits, and far less 
risk of challenge under the WTO. The recent 
French proposal places the full emphasis upon a 
multilateral approach. Obviously, however, this is 
more complex and could take a number of years. 

Comparative approaches

Finally, the approach to border adjustments may 
well be linked to the approach taken by the EU and 
United States, respectively, to compensation: 

•	Because free allocation (as per the EU ETS) 
may not actually eliminate competitiveness 
impacts and carbon leakage in some sectors, 
and can (if allocation is moderately generous) 
generate windfall profits, it creates some 



Climate Policy and Industrial Competitiveness:
Ten Insights from Europe on the EU Emissions Trading System

29

The scale 
of adverse 
competitiveness  
or leakage 
impacts are 
clearly limited, 
by sector and 
time, in ways 
that should make 
the challenge 
manageable.

pressures to find other solutions. However the 
extent of either problem may be quite sector-
specific, as it depends on the capital, operating, 
and market structure characteristics of the 
sector. The pressure in the EU may thus incline 
toward sector-specific consideration of the case 
for border adjustments, linked to its processes 
for identifying sectors-at-risk under the Phase 
III directive. 

•	Output-based rebates, as per the Waxman-
Markey bill, are less prone to generate windfall 
profits and will reduce competitiveness impacts 
as long as free allocations or rebates are high 
enough. However, they erode incentives for 
downstream product substitution and radical 
innovation. These problems get more serious 
over time as “quick wins” in production 
efficiency are used up, and incentives for 

product substitution and broad innovation 
become more important. These problems 
will tend to accumulate across the board of 
an output-based approach, which can only 
be a temporary fix if the system is to achieve 
its long-term objectives. Consequently, the 
pressure under the Waxman-Markey approach 
would drive toward more broad-based border 
adjustments. 

The challenges of developing good solutions where 
there are competitiveness and carbon leakage 
concerns are formidable and strong U.S.-EU 
cooperation would be highly desirable. Fortunately, 
the scale of adverse competitiveness or leakage 
impacts are clearly limited, by sector and time, in 
ways that should make the challenge manageable. 
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As set out in the Executive Summary:

1.	 Emissions trading works 

Recommendation: Develop an emissions 
trading system that learns from and improves 
upon the EU experience. 

2.	 Everyone will learn

Recommendation: Build in a capacity to strengthen 
the system if and as experience supports this.

3.	 Prices can be volatile and impacted by 
numerous unforeseen factors, which to date 
have reduced prices below expectations

Recommendation: Consider carefully the lessons 
from the EU experience on price volatility, 
around unavoidable uncertainties in emission 
projections, the contribution of other policies, 
and systematic tendencies to underestimate the 
abatement and innovation responses.

4.	 GDP impacts are small 

Recommendation: Don’t let concerns 
about macroeconomic impacts dictate the 
environmental targets, Economic impacts have 
been consistently less than projected.

5.	 Industry can profit

Recommendation: Resist inevitable pressures 
from industry to maximize free allocation, 
but engage companies more constructively 
in designing and understanding the full 
implications of the system. 

6.	 International competitiveness impacts are 
limited to a small number of industry sectors

Recommendation: Concerns about 
competitiveness impacts should focus on a 
few potentially exposed industries. For these, 
tailored solutions should be pursued.

7.	 Free allocation degrades efficiency and 
introduces risks either of windfall profits… 

Recommendation: Design to minimize 
net impacts on the aggregate profitability 
of incumbent sectors, whilst boosting the 
profitability of cleaner technologies and 
innovators. Consider possible parallels between 
electricity production and upstream allocation 
to refineries.

8.	 … or additional inefficiencies 

Recommendation: A balance of free allocation 
between absolute and output-based should 
strive to minimize economic distortions as 
well as windfall profits. The balance between 
these two negatives should reflect each sector’s 
ability to pass through prices, its exposure 
to international leakage, and its potential 
for emissions abatement through radical 
innovation or demand reduction.

9.	 There is a compelling economic rationale to 
maximize auctioning

Recommendation: Maximize auctioning.

10.	Unilateral border adjustments may be a 
politically appealing way to respond to 
domestic pressures from special economic 
interests, but they risk serious problems in 
the international trade system

Recommendation: Negotiate multilateral 
arrangements to contain or structure the use of 
border adjustments, focused upon minimizing 
emissions leakage, as and when specific 
problems can be demonstrated.

Insights and Recommendations6
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This technical appendix presents basic data on the 
economic characteristics of sectors in European 
industry and potential impacts of carbon costs, as 
a basis for comparison and fuller understanding 
of the issues covered in the main report. Chart 8 
shows the results of a foundational study of the U.K. 
industry. The lower bars show exposure to indirect 
(electricity-related) costs on the U.K. system; the 
upper the potential range of costs arising from 
direct emissions. Exhaustive work was conducted in 

consultation with U.K. industry to ensure accuracy 
of data including all process-related emissions as 
covered by the EU ETS. 

In this study, cost impacts were calculated for 
altogether 159 sub-sectors (defined using Standard 
Industrial Classification at 4-digit level). Both 
direct CO2 emissions (combustion and process) 
and indirect emissions from the consumption 
of electricity were considered. Key findings, as 

Appendix: Comparative Data on 
European Industries’ Exposure7

Chart 8. U.K. Manufacturing activities most cost-sensitive to CO2 pricing

Source: Climate Strategies: Hourcade, Neuhoff et al. (2007)

Notes: The vertical axis shows the implied cost increase if sectors pay the full cost of CO2 at €20/tCO2 as a percentage 
of the sector value added. The horizontal axis indicates the scale of the activity’s contribution to the U.K.’s GDP. The area 
of each column is proportional to total CO2 emissions. The blue bars show the cost of carbon that will be paid through 
higher electricity prices (equivalent to €10/MWh at €20/tCO2). The gray bars show the cost due to the carbon emitted 
through direct fossil fuel consumption and manufacturing processes. 
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mentioned in the main report, reflect the fact 
that manufacturing carbon emissions are highly 
concentrated in a few primary production activities. 
At a price of €20/tCO2, 20 sectors would face a cost 
increase amounting to 4 percent or more of their 
value-added (difference between total output and 
input prices) if they had to buy all their allowances 
(100 percent auctioning), and these 20 activities 
represent about one percent of U.K. GDP and 0.5 
percent of employment, but 50 percent of U.K. 
manufacturing emissions. 

The analysis also applied an index of trade 
exposure to these top 20 activities as illustrated 
in Chart 9. Six sectors were identified as being 
subject to combination of high costs and potential 
trade exposure that could drive competitiveness 
concerns. As the U.K. is an island and trade-
intensive nation, it is presumably more exposed 
than most. 

Five of the key six sectors are exposed mainly 
through their direct carbon emissions; thus free 
allocation directly reduces their cost exposure. 
Aluminum smelting stands out for its electricity-
related exposure, which is generally 5–10 percent 
of gross value added (GVA) for each $10/tCO2, if 
carbon costs feed through to electricity prices. The 
corresponding electricity-related increase would 
be less than half this for fertilizers, inorganic basic 
chemicals, electric-arc steel, and pulp and paper; 
and negligible for primary (blast furnace) steel  
and cement.

A similar analysis of cost impacts on the German 
manufacturing sector (Chart 10) shows comparable 
results in terms of sector total production cost 
effects, although the ranking order may differ 
slightly and Germany has a somewhat larger share 

of GDP concentrated in these primary activities.6 
Also, German industry is relatively more cost-
affected by electricity because its power generation 
is more carbon intensive (coal forms the marginal 
plant, rather than gas). 

In both Germany and the U.K. aluminum smelting 
stands out for its electricity-related exposure, but 
electricity price increases would also increase sector 
input costs by 3–6 percent of GVA for fertilizers, 
inorganic basic chemicals, and pulp and paper. 

To offset such carbon costs, these latter sectors 
would have to raise average product prices by about 
one percent for each $14/tCO2 paid, which may 
become significant for highly tradable products—
particularly at higher carbon prices or if other costs 
(such as extension to non-CO2 gases) are added.

To understand the potential impact of free 
allocation and pricing effects, Table 1 gives specific 
data including the average product price increase 
required to offset €20/tCO2 under different 
conditions, but assuming full pass-through of 
electricity costs. The product price increase 
required to offset these electricity costs is less than 
one percent except for the exceptionally electricity-
intensive processes, for which it is still less than two 
percent. Given a high degree of free allocation, it is 
thus relatively easy for most sectors to generate net 
profits either through abatement, or just by passing 
through some portion of the opportunity cost 
of carbon, and reaping revenues that exceed any 
residual cost of purchasing allowances. 

Combining assumptions on carbon price, demand 
sensitivity, trade sensitivity allows the estimation 

6  Note that due to data availability, there are some differences in 
the level of sector disaggregation. For example, Coke, refined pe-
troleum products and nuclear fuel (SIC 23) is included at 2-digit 
level for Germany. Similarly, pulp, paper and board (SIC 21.1) is 
represented at a 3-digit level for the U.K.
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Chart 9. Trade intensity and value at stake (relative to GVA) for top 25 U.K. sectors in 2004

Notes: Trade intensity here is defined as (value of exports to non-EU + value of imports from non-EU)/(annual turnover + 
value of imports from non-EU).

This data reflects U.K. data in the context of the EU ETS. The vertical axis shows potential impact of carbon costs on 
sector input costs as a proportion of sector value-added, prior to any mitigation or other response. The upper end of each 
bar shows impacts with no free allocation of allowances (maximum value at stake). Under the Waxman-Markey bill output-
based compensation would tend to drop the top of the bar towards the lower end to a degree that depends on the degree 
of overall free allocation to the sector.  Here, the lower end corresponds to free allocations covering all direct emissions, 
leaving residual impact of increased electricity costs (net or minimum value at stake). Under Waxman-Markey the electricity 
price impact (bottom of bar or NVAS) would be largely removed. Here, data are shown for an allowance price of €20/tCO2, a 
corresponding €10/MWh electricity price increase, and negligible impact on other input costs.

The horizontal axis shows U.K. non-EU trade intensity, defined as (value of exports to non-EU + value of imports from non-
EU)/(annual turnover + value of imports from EU + value of imports from non-EU).

For consistency given incomplete availability of more recent data, trade data are mostly for 2004.
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of leakage rates.7 For EU steel, assuming 50 percent 
pass-through of carbon costs at the equivalent 
of approximately $42/tCO2, domestic steel 
consumption declines by about two percent but EU 
production declines by 2.5–9 percent across the 
range of trade sensitivities considered; this would 
yield net profits if the sector receives significantly 
above 50 percent free allocation (Carbon Trust, 
2008). The results of more recent modelling of 
leakage potentials in Europe are carried in Climate 
Strategies: Droege et al (2009). 

7  In terms of the environmental impact of changes to trade pat-
terns, increased imports and/or loss of exports may represent of 
emissions leakage from within the EU to outside the EU. Yet this 
does not necessarily mean global emissions will increase, e.g. 
importing electricity-intensive products may reduce global emis-
sions if they come from largely carbon-free electricity systems 
such as in Norway or Iceland. Focusing on leakage helps to align 
economic and environmental goals and keeps the focus on is-
sues around the emissions trading scheme, rather than on other 
trends and influences on trade and competitiveness.

Quantifying leakage rates is complex both 
because trade sensitivities are uncertain (and may 
accumulate over time), and also because they 
depend on whether and how much carbon costs 
(especially with free allocation) are fed through. 
Chart 10 illustrates the range of potential cost 
impacts (relative to GVA) by the height of each 
bar.  In general, the more that a sector passes 
through carbon costs, the higher it will be on the 
bar, the higher its profits (or the less its losses), and 
the faster it will start to drift to the right (increasing 
trade intensity).

Chart 10. Germany industry cost impacts and GVA

Source: Graichen et al (2009) 
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