o N
Y o N

cwm
g 9
= A
o —
=)
o
o
L
0

ysnbu3 10 - ysibu3

Unclassified

Organisation de Coopération et de Développement Economiques
Organisation for Economic Gaperation and Development

SG/SD/RT(2009)8

GENERAL SECRETARIAT

English - Or. English

Cancels & replaces the same document of 14 June 2010

Round Table on Sustainable Development

BORDER CARBON ADJUSTMENT AND FREE ALLOWANCES:
RESPONDING TO COMPETITIVENESS AND LEAKAGE CONCERNS

Peter Wooders, Aaron Cosbey and John Stephenson

23 July 2009
Singapore

For further information, please contact John Stephenson, Principal Advisor
Round Table on Sustainable Development, OECD Tel: +33 (8)2444 57
Email: John.STEPHENSON@oecd.org

Document complet disponible sur OLIS dans son format d'origine
Complete document available on OLIS in its original format



SG/SD/RT(2009)8

TABLE OF CONTENTS

PUIPOSE AN STITUCTUIE. ...t rmmee e e e et e e e e e e e s mmne s s e n e e e e e e e e e e aannee 3
OVBIVIBW. ...ttt ettt ettt ettt eamme ekttt £ 4k et e oo a kb eenr e e+ 4ok b e e e e e e ab et e e e e s e nna b e e e e s annbneeeeand 5
PART |: BACKGR OUND ...ttt sttt eeeee s e e e e e eatbba s e e e e e e e et b mmme e e tsba s e eeaaaesrens 8.
1.1  Competitiveness and LEaKAGE. .........ccoiviiiiiiiieeeiii et e e eeei e e e e enensee e 8
1.2 ProducCt Carbon CONEEIL. .........ocuuriiiiiitt et e ettt e ettt e e e ees e e e e e e s abb e e e smmee e sbreeeeeas 15
1.3  Potential BCA REVENUE FIOM........cccoiiiiiiiiiiiiieeeiiee et 21
PART I1: EFFECTIVENE SS.. ..t e e eee e e e e e e e e s 23
2.1 ECONOMIC PriNCIPIES ... ..ttt eeee et e et e e e e e e e s mnnass e e e e e aeeeas 23
2.2 Partial Equilibrium Modelling RESUILS..........uuiiiiiiiiiie i erer e 30
2.3  General Equilibrium Modelling RESUILS. ........cccoiiiiiiiiiiieeeiie e 32
PART I IMPLEMENTA  TION Lttt ennne e e e e e et s e e e s e e e e ttnmmmeeseeaaas 37
3.1  Current and PropoSed PONCY.........ccouiiiiiiiiiiiieeiieiee e eeei e eees e 37
3.2 WTO/GATT LEGANLY ......vveeeeeeeeeeeeeeeeeeeteme ettt en st enas s st es s s ennes e eesen e 41
3.3 Interaction with other Fiscal Instments/Policies and Measures............ccoccuvveeiicceniiieneennnns 45
3.4 Experience of Implementing Similar SChemMEeS ..o 49
PART IV: ANSWERS TO KE'Y QUESTIONS CURRENTLY FACING POLICYMAKERS .......... 50
(0] 0 [ 11 5] (0] 0 1< S PP PP O P PP PP PP 50
REFERENCES. . ...ttt ettt e e e e e et et bbb st e e e e e et e e et ba e e e e e aannseaeeeas 56



SG/SD/RT(2009)8

Purpose and Structure

This paper aims to assess the efficiency and effectiveness of the optidlablavo respond to
compettiveness and leakage concerrits principal focus is economic and technical; as such, it
complements the more political focus of the shorter main paper produced for the OECD Round Table on
Sustainable Development meeting im@ipore on July 223, 2009. The two papers havetrongly
informed each other anderedeveloped in close collaboration.

Free allowancésare currently in place and border carbon adjustment (BCA) has been much
discussed. This does not mean that both dther of the options are necessarily efficient or effective
Granting free allowances is politically expedient in that it largely avoids discussions around international
trade and climate change negotiations and agreeni#sis intuitively attractivebut practical and legal
issues may severely constrain what taxes could be rdaikedmpacts of BCA on the wider economy are
also likely to reducés effectiveness.

This paper therefore asks whether current responses to competiveness and leakagepaiggeappro
noting that current provisions could well become
future? Its analysis leads to conclusiogising answergo key questions currently facing policy makers
around the world:

Are free allowances effitive in reducing competitiveness and leakage impacts?
How many free allowances should be given?

Do we have the data we need? Will we?

Are free allowances a subsidy?

Would BCAs be an effective alternative?

Could BCAs be implemented?

N o g M w D PRE

What account should bieken of alternative policies in other countries?

The paper is structurad four partsPart | sets the background to the analysis, first discussing what
is meant by competitiveness and by leakage, thmy are measureghdwhat these measurements mean.
Optionsfor responihg to competitiveness and leakage concerns are then presented. The choice and design
of options are governed by whiatknowna b o u t productsd carbon content,
individual plants are accountable for the emissigeneratedand whetherthesebe measured cost
effectively. The paper reviews in detail whatknowna b o u t the range of car bon
during production by different plant types and countfigsthe key carbotintensive products considered
to be at risk of significant change to their competitive positions and to leakage. Context is provided by a set
of scenarios which compare potential global financial flows from the widespread imposition of a BCA to a
range of economic indicators.

Stephenson, J. and S. Upton. ACompetitiveness, Leaka
Round Table on Sustainable Development backgrpaper, OECD, Paris, July 2008G/SD/RT2009)3
2 ree allowancesd is shorthand f or askddiogseheneeses gr ant ed

Notably the imposition of taxes on imports of goods, a form of Border Tax Adjustment (BTA)

Support measures and subsidies, oncetgdaarerapidly seenas entitlements and governmentgdfit difficult to
remove themThus here is benefit in not grantirtgemin the first place

3
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Part Il aralyses the effectiveness of options. This requires an understanding of the economic
principles governing the impacof their implementation Results from the range of sectomly and full
economy modefavhich have been deveded to estimate these impaate reviewed

Implementation is considered iPart 1l . Whilst there is little direct experience of differential
carbon policies between countries, there is a range of practical information which allows us to scope which
options could be implemented andat the issues around their implementation might be. The paper
reviews what provisions for competitiveness and leakage are included in the major schemes (notably the
European Uni onds E mndshsUno nt eTdrWainanm/igeke§oBil).e me a

Adjustments at the border are not nefwor example, avorking party under the GATT published a
report on Border Tax AdjustmefBTA) as early as 1970. This paper draws a humber of lessons on the
legality of options under World Trad@rganizationlaw by considegng how rules have been appliénl
other environmental issues.

Moving from the trade to the climate changerspective, and considering the key issu@ aefnmon
but differentiatedresponsibility (CBDR), the paper then reviews how responses to compattgeand
leakage concerns interact with the other greenhouse gas Policies and Measures (PAMs) which have been or
are being implemented. It then looks at the experience from implementing other schemes which have
differentiated on the basis of the processdu® make a product amd/have used labels.

Based on the analysis contained within the paPart IV concludes by giving answers to key
guestions currently facing policymakenound the world.

®  Partial equilibrium models and Computable General Equilibrium (CGE) models respectively.

4
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Overview

Competitiveness and leakage concerns arise when countries implement policies and measures
(PAMs) which other countries do not, or when PAMs differ between countries. This leads to different costs
and risks to producers, leading to concers gnoduction of goods willelocate to other countrieSuch
concerns have been sufficient to dilute or even derail proposed environmental policies and measures in the
past.This scenario applies tdimate change, as countries enact and propose a wide i PAMSs of
widely-varying designs andstringency levels. Concern is expressed principally by energy intensive
industry and thelectricity generation sector.

Most PAMs specifically airedat reducingsHG emissions have been introduced relatively regentl
Many of these envisage a gradual ramping up of their stringency, allowing affebiisttysufficient time
to adjust. It is expected that many more GHG PAMs will be introduced in the near future, both within
countries that already have many and thokeresthere are currently few or none, and that their stringency
will increaseovertime.

There is thus little empirical evidence of the impacts of differential GHG PAMs on competitiveness
and leakage. Our understanding relies on theoretical considenaiaisgfrom relatively simple analyses
to models encompassing varying complexity and economic and geographical $tese. models predict
widely varying results. Underlyinthe disparityis the complex reasoning behind why production changes
location, mtably in the longer term when producers decide where to build new plants. Whilst climate
change policies and measures may play a role in such decisions, they are far from the ofilyttagtor
may play a significant role @minorone

Whatever the eviehce, it is clear that governments face strong political pressure to respond to
competitiveness and leakage concerns. Responding to these concerns may be politically necessary if a
country wishes to introduce GHG PAMs, even where the economic necesdiystois not yet clearly
established. The industries that express concern tend to be concentrated in a relatively small number of
large plantavhosesupply chains are responsible for a langenber of jobs in their home regiorheir
closure or expansionould have a major impact on local employment.

Implementation of emissions trading schemes (ETSs) currently cidngsesst concernETSsgive
risetocostdi f f erences between countries covered by the
ETS is wrrently the largest market for carbon emission allowances in the world; the Wakankey Bill,
currently before the US Senate, would create a large US market if enacted. Both schemes currently grant
for free (in the EU), or propose to grant for free e US), the majority of allowances needed by
producers in industries considered at risk of competitiveness and leakage impacts to meet current
production level§. The relatively small share of allowances not provided for free to individual plants
would need to be purchased, eithtroughauction or directly from the carbon market.

® See Sectios 2.2 and 2.3 for a full analysis of the results of sewased and full economy models

Others includdifferences in energy prices, the cost of capital, environmental regulation, wage costs, exchange
rate risk, transport infrastructure, transparemty.

In summary, phase 3 of the EU ETS (covering the period-2028) proposes to allocate allowances for free to

the best 10% of technologies within the EU, for sectors considered at risk of leakage; the latest proposals under
the WaxmarMarkey Bill would rebate sectors at risk 85% of their direct emissions costs and 100% of their
indirect costs. See Section 3.1 for further details

7
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The EU and US schemes both propose performance reviews of their current response to
competitiveness and leakage concerne. granting the majority of allowances for free tectors
considered to be at risk). These reviews would consider new evidence and take into account climate change
policies and measures implemented in other parts of the world. The result of the reviews could also be to
fully or partially replace the gramtj of free allowances with other measures. Explicitly listed in the US
proposal, and considered to be one of the options for redress in the EU scheme, is the possibility of
imposing some form of BCA on imports fromwtdries not covered by the ETlBdusties considered at
risk would pay for their allowancebut competitive effects would be at least partially levelled by also
requiring importers to pay for carbon em@ss released during production.

The differencan government revenue between grantingefallowances and requiring industry to
pay for them can be extremely larga {he order of billions of US dollars per year in the EU or US). In
itself, this suggests that the public has a legitimate intémeasking whether government policy is an
efficient use of resources. More detailed analysis also reveals that there is a major question regarding
effectiveness: the options (free allowances BGd have been the most discussed, though stach as
subsidies for investmemntould be employed) affecompetitivenesand leakage in different ways.

None of the options is likely to be fully effective at levelling the playing field between domestic and
foreign producers. Design specifics are important: economically, there is the possibility thatopeibais
may be costly but do little to alleviate competitiveness and leakage concerns; practically, difficulties in
measuring the carbon emitted during production could require adfadletween administrative cost and
effectiveness

Climate change polies and measures cannot be applied in a vacuum. Ogftioreddresimg
competitiveness and leakage concerns need toaed@untof international agreements governing trade
and climate change. Both fields are complex. poential forcompliancewith various options has been
the subject of numerous studfelsut a simple analysis is that the issues can be boiled down to two key
principles:

1. Climate ChangeA key princige within the United Nations Framework on Climate Chatlge
Acommon but espdrsiemitl iattieelsad ( CBDR) . Embedde
and espoused in the Bali Action Plan of 2007, this allows countries to respond to reducing GHG
emissions in line with their historical responsibility andrentcapacity. A BTA or other PAM
which applied an equal cost of carbon to production from all countries would appear to be at
odds with this principlé*

2. Trade A key principle of World Trad®rganizationawisnord i scr i mi nati on bet
goods. The defi niti a@ountofhowralgdodwas pratiucedsbuttGATT t a k
Article XX does allow for exceptions against a limited number of criteria, one of which is
environmental benefit Whether this exception can be invoked for one or all of the options for

See Section 3.2 for a fuller analysis

The UNFCCC ighe basis for international negotiations and agreemewtsding the commitments agreed on
absolute emissions by most developed countries under the Kyoto Protocol and the Bali Actiandtégpart of
the process for agreements to cover the-po%e period

Noting that both the design of options (for exaenusing best available technology as the basis for a Border Tax
Adjustment) and the possibility of compensatory measwgsfinancial transfers) may allow an option to
partially or fully respond to the principle of CBDR

Suchasvhen fAnepessacy thaman, ani malir et tathd cangdrvationdf e or he
exhaustible natur al resaurceso (see Section 3.2 for ¢
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responding to competitivelss and leakage impacts is not cleal depends on design specifics.
What is clearis that there must be an environmental rationale: options which seek only to
protect domestic producers for economic reasons will not be saibis exception.
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PART I: BACKGROUND

1.1 Competitiveness and_eakage
Competitiveness
1 Governments and firms continually seek ways to incre@stustry competitivenes$’

Governmeng aim to provideinter alia, skilled, healthy workers, transport infrastructure and incentives to
innovate; firms aim to increase productivity, reduce costs and improve marketing.

2. Within the climate change debatampetitiveness is generally discussed at the level of national
or regional industrial sectors (egieel in Indonesiar chemicals irthe European Union). It can be defined
as Athe ability J[of a sector] tokettl togadiodis o mand

1991). An increase in competitiveness would be expected to result in an increase in market share and/or
profit (Reinaud, 2008).

3. Competitiveness is a comparative concept and its measureraallenging (Krugman, 1994).

The competitiveness of a sector in a particular country depends on a wide range of factors, from the costs
of labour, energy, raw materials and services to physical proximity to major markets and fiscal factors such
as inteest and exchange rates. These factors interact with each other and change witrstdifficult to

perform aceteris paribu¥' analysis of the impacts on competitiveness arising fi@imgle factor.

4, Product diferentiation and market access further complicate the picture. Whilst it is often
assumed that commodities such as steel, basic chemicals and paper are homogenous, there are often
important differences which alter the relative demandheseproducts Examples include quality, after

sales service and the existence of a {1 relationship between a particular customer and supplier.

is also wrong to assume that firms are always powerless to resist threatened reductions in their market
share they may be able to discount prices for a period of time or use the political system to erect defensive
measur

5. International trade agreements do not aim to equalise production costs between c®aitrers

they sek to promote fair competition bynter alia, reducing import tariffs and protectionist Rtariff

barriers €.g. discretionary standards). The benefits of trade occur because trading partners realize
allocative efficiency when they allow trade to folldhe pattern of comparative advantage. The current
debate on the need to minimise protectionist policies in order to reduce the impacts of the financial crisis

13 A governmenexampleisl r el andés National Competitiveness Counci l

Keeping all other factors equal

Neuhoff (2008) categorises premia for local goods as coming from customer trust, tailored product attributes,
delayed response to new specifications and political weight of labour impact. Trade adds a further barrier to
competing in the import market; also included are transport cost, port facilities, storage, interruption risk, tariff
risk and exchange rate risk

% Most gl obal economic models include the OArmington
distinguish between locallproduced and imported goods. Its application requires imported godusve a

lower price than localiproduced goods in order to compete with them. Its value is typically derived from
econometric analysis and thus does not terekplain why the origin of a product is important, only that.it is

8
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which started in 2008 is a striking example of the accepted benefits that trade can bringvtoldhe
economy*’

Leakage

6. iLeakaged occurs when the reductions in GHG
PAM in one country are partially or fully offset by increased GHG emissions in ®tfidre most
commonly-used definition is from the IPCEwhich defines leakage due to a particular policy as:

[an] increase in emissions outside the country / decrease in emissions inside the country

7. Countries worry that leakageillndilute the effectiveness aflimate changéAMs, but also that

reduced competitiveness will result in losses of jobs and profit. It is often difficult to disentangle the stated
and real goal s. Whereas the tern efnddmpetfltdavkeangee
Lobbyists whose key concernlass ofcompetitiveness often disguise this by focusing on the leakage they
claim wil/| occur when #dAcleand | ocal prioWhemc t i on
production moves from a catry with an absolute cap to one without, leakage can ceeemif local

production is more carbeintensive than foreign production, although in this case such leakage would
certainly be less than 100% (i.e. it would not be possible for all emésdictions made ira country

with PAMsto be offset by increased emissions elsewhere).

8. Figure lillustrates some of the issues associated with leakage. When a climate change policy is
introduced witbomomhe&, 6Dloenepgti ce Eof goods ri ses a
producers are also incentivised to invest in carbon abatement. These effects are desired impacts of climate
change policy and |l ead to 6Desiredt RedbBcomomp®. o
not desired by the o6Domesti c Ecshauldlosg éompetdivemessy ma k
with net imports increasing and domestic producers losing market%tmmeountries whichhave not
implemented equally stringentirnate changepolicies The associated reduction in domestic production

wouldfurtherr educe emi ssions inbotthei 9Ooemmasei ch&monomy b e
and in the transport resulting from extra trade. Domestic peii@kers do notregad t his &épr od
l eakaged as a desirable outcome. Supporters of C

potential downside, often using emissions leakage as a proxy in a discussion wimictadsabout
competitiveness and market share

" For a survey of concerns over protectionism in the current fiscal crisis, see Richard Baldwin and Simon Evenett

(eds.) The Collapse of Global Trade, Murky Protectionism and thesCrigindon: Centre for Economic Policy
and Research, 2009

IPCC 2007: Mitigation. Contribution of Working Group Il to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (eds Metz, B., Davidson, O. R., Bosch, P. R., DaMeyRr,&..

A).

19 IBEW/AEP (2007)

Loss in market share and/or praoafits is often descri be

9
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Figure 1. Short-term CO; emission changes
following a carbon cost applied only in a domestic economy

A
Difference Desired
in CO, Reductions
emissions I
(relative to
“No Carbon i
H L]
Policy”) Effect of Trade
Changes
Domestic Foreign
Economy Economy
Channels ofleakage
0. Figure lidentifiesleakage driven by a decreasesimortterm international market share, often
referred to as-dtrheeficdmm&taigteiov erheasnsne | . In the 1Io
could lead to a relocation of energpensive industries to countries with less stringent climatecipsli
This is generally referred to as the Ainvestment

other forms of leakage are less Reinaud (2008) also identifies:

9 fireduction in global energy pricesdue to reduced energy demand in cliratestrained
countries whichall things being equal, triggers higher energy demand ande@fi¥sions
elsewhere;

T increases in prices of low emitting feedstock&.g. scrap metal for recycling), lowering
their consumption in neoarbon constrained countries;

f lower unitary emissions in new Vvintages out
process innovations may spilbver to other regions %

10. The links between channels of leakagre complex. Figur@ illustraes how carbon pricing
within an ETS can alter emissions outside

% je. new technologies and processes developed within constrained countries can then bedeinploy

unconstrained countrieg.heir intraduction would reduce GHG emissions compared to a baseline case, thus
reducing leakage

10
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Figure 2. Relationships between channels of leakage (Droge, 2009)

Carbon pricing
(ETS)

v

Cost of fossil fuel

/ usein ETS ¢

)
1
o @ 3
Global . . :
Ener Industrial Operation Technology and Policy
9y and Investment Effects Spillover Effects
Markets
Emissions in
non-ETS Z
Net change in /
emissions of non-
ETS
11 For a given sector or economy, anytleé forms of leakage may be the most import&etsults

from studies and analyses which do not take account of all possible channels of leakage should therefore be
treated with care.

Measuring kakage ancenvironmental ntegrity
12, The IPCC formula for the impacts of a particular policy or measure is:

Leakage= increasen emissions outside the country
decrease in emissions inside the country

13 In other words, irFigure 1 the size of the second column relative to the first.

14. While simple to state, it is important to understand what leakage measurements mean. Again
referring to Figure 1.1, leakage rates will be higher when pramuatioves out o domestic economio

a foreign oneThey will also be higher when production movesafa system governed by absolute gaps

and also when the carbon intensity of foreign production is high relative to domestic production.

15. The measure of Al eakaesee prodhchosmovingfsom a country with y i n
an absolute cap to one withotiere, all the emissions from foreign production represent extra emissions

in the global systemas the reduced emissions from decreased domestic production reduce the effort
required by thatountry to meet its absolute cafhe higher the carbon intensity of the foreign producer,

the higher the leakage and the higher world GHG emissions will be. Houtggenrong to state that the

11



SG/SD/RT(2009)8

main driver of | eakage is #Adirtyo forénlegnhepr odu
difference between carbon intensities is very high, it is more likely to be how much production has moved.

16. Under an intensitypased cap there will be a loss in environmental integrity if foreign production
is more carbointensive than domestic production, but only to the extent of the difference between the
carbon intensities (rememlieg that under an absolute c¢dpakage is fromall the emissions from
productionwhich hasmoved abroady?

17. Measures of leakage must therefore be treated with care. For the absolute cap ETSs in place in
the EU andoroposed for the US, it is important to note that environmental integrity is likely to be driven
more by the movement of production than by differencetharelative carbon intensity of producers. In

this respect, the debate around leakage afilndes competitiveness, where production should be located

and industrial policy.

18. When interpreting a claim thatgarticularPAM will result in a leakage rate of, say, 30%, the
following should be considered:

1. Itis necessary to understand the formwgaverningthe calculation Leakage calculations
are almost universally based on modelthere is very little empirical experience of the
impact of differential GHG policies. The methodology and assumptions employed in the
model, including those related to how factors other than GHG PAMS# change and
interact, are critical drivers of the results it produces. Key factors includmthen price(s)
assumetf and the account taken of how other sectors of the economy ewiffected by
changesin sectors covered by the PAN Furthermore, models are often designed to
estimate only one or a limited numberedkagechannels

2. Thetime period the model covers the shorterm thereis relatively limited potential for
shiftsin production as there is no opportunity to build new plantshe longer term, new
plants can be built and the potential for shifts in the locatfgaroduction are much higher

3. Details of the scheme desigRAMs which result in a carbon price will V& different
impacts than those which lead to lzange in technological choick.the PAM is an ETS
and results in a carbon prjoeariables such asbsolute or relativeaps free or auctioned
allowancesand provisions governing new entrants, plantuies and updating rules will all
affectincentivesto firms.

4. Other GHGPAMs countries have implemented or are planning to impleretEU ETS,
which covers approximately half of G@missions from the &, is the worl do
Howevet it is only ore in the portfolio of EU PAMsthe application of others relating to,
inter alia, renewable energy, energy efficiency, product standards and best available
technology (BAT3® alters the cost structure of both the electricity generation and energy

% | oss in Environmental Integrity = change in emissions from production moving abroad / desired reductions

See 6 Co mp eprevidus seatiane s s O
It is likely that carbon prices in different schemes will differ, perhaps significantly. The prices of allowances

under the EU ETS and the US6 RGGI scheme differed b
examples of Emission Trading Schemes (www.pointmaidnm)

Such impacts can be namtuitive. A carbon constraint in one country may serve to reduce fuel dertrared

reducing world market prices and leaglito increased fuel consumption.

European Parliament legislative resolution of 17 Decembe8 280the proposal for a directive of the European
Parliament and of the Council amending Directive 2003/87/EC so as to improve and extend the greenhouse gas
12

23

24

25

26



SG/SD/RT(2009)8

intensive indistrial sectors covered by the EU ETS and those less eimeggive sectors

lying outside it.Other countries and regions also implement, or plan to implement, their own
portfolio of GHG PAMs.Pr omi nent in the discussi oitss ar e
energy intensity by 20% over the period 2d@5'J apands s up p eorientedo f t e «
approache® Sout h Af r-TeoraMitigation Smmatedyy and t he US6s Wa
Markey Bill .* Each of these PAMs adds its own tilts and undulations to the pléigidg

and all must be taken into account in order to fully assess leakage (and competitiveness and
envronmental integrity) impacts.

Options for respondng to competitiveness an@dkage concerns

19. A border carboradjustment (BCA), applied to imports into a country with a GHG PAM, is only
one of the available option€ptions can be categorised on the basis of whetheotthey are border
carbon measures (Wooders, Reinaud and Cosbey, forthcoming; Drége, 2009):
1. Border Carbon Adjustment (BCA)
a. Border Taxes (as targfon imports and, less commonly, rebates on exports);
b. Mandatory Alowance Purchase by importers;
c. Embedded Carbon Product Standards;

2. Alternative Option¥

a. Aid to Industry €.g.through direct compensationtine form of investment subsidies to
low carbon technologies);

b. Free Allocation (of athwances to domestic producers);

c. Sectoral Approaches.
20. BCAs have yet to be implemented anywhere in the world, thokgh have ben discussed
within the context of almost all mandatory GHG ETSs implemented or proposed to\ithia the BCA

category, the requirement for mandatory purchase of allowances by importers and a BTA on imports are
very similar- the main differencéeingthat the timing of the cadm price calculation may vary.

emission allowance trading system of the Community (COM(2008)00C6-0043/2008i 2008/0013(COD)).
Position of the European Parliament adopted at first reading on 17 December 2008 with a view to the adoption of
Directive 2009/.../EC of the European Parliament and of the Council amending Directive 2003/87/EC so as to
improve and extend the greenhouseas gemission allowance amling system of the Community.
http://www.europarl.europa.eu/sides/getDoc.do?pubRER//TEXT+TA+P6-TA-2008
0610+0+DOC+XML+VO//EN&language=EN¢#title2

%’ OECD (2007)

% For example the AsiaPacific Partnership on Clean Development and Climate, within which Japan has a
prominent role (http://www.asiapacificpartnership.org/english/default.aspx)

2 van Schalwyk (2008)includes the idea of SBPAMs within UNFCCC context

30 H.R. 2454: America Clean Energy and Security Act 2009. It includes a large portfolio of measures, from cap and
trade to energy efficiency to sectoral policies in areas sutthrasportation and power

Both a global market for carbon and consumptiased accounting (rather than producti@sed accounting)

would alsohaveimpact on competitiveness and leakage. These are radical changes from the status quo: they
entail a dif er ent set o f di scussions rat her than being si
provisions of the options would also be possible

31
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21. Embedded carbon standards are very different from BTAs or the mandaicsihase of
allowances Rather than requiring a payment to be made on the basiggal o dabbsn content, they
would distinguish goods into t wo -aocrc enpotresied tesdt eogro r i

A to E). This gradingcould be used to prohibit the import of goods which do not meet a certain standard or
simply as a aurce of information to consumers. Thepact of standards on production and trade is likely
to be radically differentrbm BCAs or free allowances.

22, The free allocation of allowances has been part of the Europeari on 6 s ETS sin
introduction in 2005; provisions are included within proposed ETSs in the US (the Wadankaey Bill ),

Australia and other jurisdictions€ountries granting allowances for free assume that GHG PAldsse

costs on producerthat erode their competitiveness, and that free allowances will, by compensating
producerdor financial losses, allow them to stay competitive.

23. Sectoral approaches have been proposed as a solution to competitiveneakageldoncerns in

the most carbointensive industrial sectof8A transnational sectoral approach which sets up a market for
carbon within a particular sector across many countries and hence a common carbon price, woatd elim
carbon cost differenceslowever, its implementation is considered unlikedy leastin the short to
mediumterm soit is not exploredfurther as an option within this papérA closer inspection of other
options reveals that the majority of sectoral approaches proposee twaldtl not reduce the carbon cost
differential which leads to competitiveness and leakage concerns: indeed, any sectoral approaches based on
crediting mechanismdwould increase the production cost differential between dpeel and developing
countries.Droge (2009) includes international agreements to achieve a global carbon price as an option,
listing sectoral agreements as onetld potential agreement typa&hilst agreements leading to global
carbon prices are clearly desirable and would effectivetiuce competitiveness and leakage concerns,
they are considered beyond the scope ofthfer.

24, Financial transfers to industry have much in common with the granting of free allowances: both
have relatively mior links to production leveldf aid to industrywere totake the form of investment
support, it would have a different character.

25. The key differences between these options concern whether and how they reiatedadbn
price, to the quantitypf productionand whether they take account of a continuum of carbon cement

i mpose an 0 dme/efiectivedesshofi thal dptons in reducing competitiveness and leakage
impacts is far from uniform and the coskey impose on economies and sextaithin them can vary
widely. Within any of the options, specific design choices also have the ability to significantly alter
effectivenessand the distribution of costsThis paper concentrateon the two main options nder
considerabn: BCAs and free allowances.

26. Any of the options can be combined with flanking measdesigned to compensate for the extra
costs imposed on indusiriye. reduced income taxe¥hese measures adéscussed in Sections 3.3 and
3.4.

32 Countries may still be concerned about competitiveness even after they have granted free allowancéi®iisee Sec

3.1 for a discussion of current and proposed policy in the EU, US and elsewhere)
See Figure 2.1 and the accompanying text for this list: iron and steel, aluminium and cement are key sectors

% Stephenson, -Kyato SecomlorgreeménBoAs tConstructive or Complicati
Table on Sustainable Development backgroumepaOECD, Paris, 13 March 2009.

Thushaving analogous characteristics to the CDM
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1.2 Product Carbon Content

27. How effective the various options will be in reducing competitiveness and leakage impacts
depends on: a) di fferences roducts fiGH Gifferennh sosrees; amish) b e t \
options producersave for reducingthese emissiond he choice and design of options are governed by

what is knowna b o ut product sé car bon content, whet her
accountable forhe emissiongenerate@nd whethethesecan be measured cesffectively.

Averagefigures

28. Studies on competitiveness and leakage tend to use aggregated estimates of GHG emissions
resulting from the production gfroducts such as cement and stdgfjure 3 belowshowsthe carbon
intensity of steel by country or regioif.otal emissions from US steel production are, on average, 40% of
thosefrom Chinese steel productioA. major part of the difference is due to theigh higher share that

plants which recycle steel plan the US compared to Chin@hese plants require electricity to melt
recycled scrap, a far less energynd GHGintensive process compared to steel production starting with

iron ore in a blast furnace.

Figure 3. Carbon intensity of steel, 2005 (Houser et al, 2008)
(tons of CO; per ton of steel)

tons
4.0

H Direct emissions
3.5+ i
O Total emissions

3.0 1

2.5 1

2.0 1

N Wﬂﬂﬂ

0.0 T T T T T
United Brazil EU-25 Russia India China Japan Canada Mexico Korea
States

Sources: International Iron and Steel Institute, Steel Statistical Yearbook, 2006; IEA (2007c); authors’
estimates.
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Drivers of poduct carbon content

29. Drivers of product carbon content, atg tconsequent range of carbon contents in products, are
important for two main reasons:

1. Gdestavail abl e t ec hn sfadogsydn bg uBed ih rertanrreesaltowanae
and BCA schemes;

2. anunderstanding of whether there are typical differencesdmn national product carbon
contents also informs scheme design.

30. The example given abovehowsthat the comparison of average GHG emissions from steel
production requires an understanding of the relative ratescrap steelusage for steel, the process
employed is an important deterraimt of product carbon conter@enerically, drivers of product carbon
contentinclude

process;

management of the process;

energy efficiencyf equipment and techniques employed;

mix of fuels usedcoal, gas, oil; biomass; wastes; electrigity

source(s) of electricity consumét

-~ ® o0 T @

extent to which recycled materials can be integrated into the process or product;

extent to which blends can be added to the product of the primary griues effectively
requiring less primary product per unit of final prodtict.

«

31 The relative importance of thesawtrs depends on the produtable 1 summarises the drivers
for cement, steel ahaluminium.All three processes are relatively mature; withpagicularplant design
the difference between the b@sanaged facilities with high levels of energy efficiency and the lewest
performing facitties is generally under 10%.

% Defining the provenance of electricity is not always straightforwaWherea plant is tied through a physical
connection, the case is relatively simple. Even here, the electricity thaa gleht generates would find ready
customers elsewhere, given that plants such as hydro and nuclear areirdapsale but havéow operating
costs and low GHG emissions. For the longer term, premia paid by customers feelegtiricity or some other
source may have only a minor impact on altering the generating mix in the long term

Perhaps the key example is the additionflpfash, ground granulated blast furnace slag (ggbfs) and other
pozzolans to clinker (the output of the primary cement process) in order to increase the quantity of final cement
per unit of clinker produceduch blending is one of the most important @pdi cement manufacturers have for
reducing their GHG emissions

37
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Table 1. Drivers of Product Carbon Content in Cement, Steel and Aluminium
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Product Process Fuel Mix Electricity Use of Scrap | Blending

source(s)

Cement All cement processes use Tends to Not process Not possible at | Average rate
kilns. The dry kiln is the dominate where | dependent. present.38 worldwide
most energy efficient and is | coal is available. | Waste heat 10%. Rates
now the technology of Gas use recovery can of 30% and
choice across the world, common in parts | generate a higher
except when the limestone of Eastern relatively small possible.39
available is wet (when a Europe and the amount of
process which is at least Middle East. electricity and
partly wet is used.) Biomass and is the industry

waste use can standard in
save costs and many
reduce GHG countries.
emissions.

Steel Iron ore reduction in the Substituting coal | On-site A large and Not strictly
blast furnace is the key and natural gas | generation growing scrap | possible i
primary route, with basic within the blast typical, often metal market, different
oxygen smelters then used furnace lowers using gases including types of steel
for steel production. Direct costs and from coke international can lead to
Reduction of Iron (DRI) emissions. Little | oven and blast | trade. Primary | the reduction
allows the construction of current potential | furnace. and secondary | of steel
smaller, simpler plants. The | to use biomass production needed in
6 s pongeomiDRIlésn 6 | or waste. largely products.**
then refined in an Electric separate.

Arc Furnace. EAFs also
refine scrap steel.

Aluminium Primary process is Fuel use is Source of The majority of | Not strictly
electrolysis of aluminium negligible electricity the aluminium is possible T
oxide ore. Recycling of compared to key cost now different
scrap either within remelters | electricity and is | driver. Plants recycled.* types of
(clean scrap only) or not part of the tend to be built aluminium
refineries (all grades) primary with dedicated can lead to
Process essentially fixed production power plants, the reduction
with various propriety process. often hydro- of aluminium
secrets. electric. needed in

products.*

38

39

has varying influence over these issues

40

route. EAF can use 100% scrap.

41

http://www.worldsteel.org/index.php?action=publicationdetail&id=87)
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The Cement Sustainability Initiative is one of several organizations investigating the possibility
The rate possible depends predominantly on whether blending materials are avallatiier Wlends are allowed
under national legislation and whether there is consuegptance for blended cementie cement industry
It is possible to introduce a limited amount of scrap into the basic oxygeack associated with the blast furnace

For example the use of advanced h#gfength steels in cars (see World Steel Association website
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32 The drivers of product carbon caerit are analysedn Table 2. The table concludes that the
ranges of emissions from stestd aluminium production are extremely wide, with the key factor being
whether the route is a primary one (starting with the metal ore) or erh&thap material can be usédr
cement, a best technology is more easily identifiethasabsence of secadary production routelhe
difference between the lowest and highest emission factofaritess extreme than for steel and
aluminium but there is still more than a doubling between the low and high ends of the range.

33. Regarding national characterisation, the only link between the producing country and the GHG
emissions factor for aluminium is how electricity is generated (notably whether a countaydeabyidre
electricity plansg). For steel, the share of pnuattion from scrap is a very important determinant and a level

of national characterisation can be made on relative emisfsiotzss at the average levédls ever, many
countries, notably those in the developing world, may have a mix ofobektss modar plans with
inefficient olderones There is also some possibility for national characterisation in cement, notably with
regard to fuels used to fire kilns and the amount of blending inrthepgroduct Again, there can be mixes

of technologies, with fina (responsible for 50% of world cement production) combining the most modern
planswi t h aged, s mal | 6shaftd kilns and a number
performance between cement kilns is given in Figure 4, which shows thentaof thermal energy per
tonne of clinker production. This is only one driver of the final variability of emissions from cement
production, which also needs to take account of the fuel mix used and the share of blending materials in the
final product.

Table 2. Ranges of GHG emissions from three key products,
best technology and national characteristics

Product Emissions Range (tCOy/t Best Technology National Characteristics
product)
Cement The calcination of limestone Dry kiln with pre-calciner and 6- | High efficiency dry kilns are now

feedstock produces a fixed 0.53
tCOy/t clinker; dry kilns in the EU
(at or near best practice) add a
further 0.35 tCOy/t clinker.** Wet
and semi-dry kiln processes add
approximately 25% energy
demand, shaft kilns (a smaller
plant unique to China) a further
25%. Average addition of
gypsum and blending materials
is on the order of 20% of final
cement, giving an EU average
of 0.67 tCO,/t cement. Higher
blend rates and use of biomass
and wastes can reduce this
figure to around 0.5 tCOs/tonne.
High end of the range
approximately 1.2 tCO,/tonne
cement.

stage pre-heater. Blending of
product and use of waste fuels
and biomass. Use of natural gas
could be specified but is
considered uneconomic in many
countries.

the standard for new plants,
except when the limestone
feedstock is wet (for example in
parts of Russia and China).
China is responsible for 50% of
world cement production and
has a policy to close its smaller,
Il ow ef fici en.cAn
important national difference is
the use of natural gas in parts of
Eastern Europe, the former
Soviet Union and the Middle
East.

4 Oeko Institut and Ecofy 2009

18




SG/SD/RT(2009)8

Steel Best practice blast furnace route | Electric Arc Furnace using scrap | The use of scrap steel in EAFs
has direct emissions on the metal, with electricity supply has brought down average
order of 1.6 tCO»/t steel. from low carbon source. But energy use and GHG emissions.
Electricity requirement of 4 there will still be the need to use | Scrap usage rates vary across
MWh/t steel adds 0-0.4 tCOx/t the blast furnace route or an the world and there is an
steel. Older, less efficient alternative such as DRI for international market for scrap.
systems can result in emissions | introducing new steel into the Older plants, often under
up to twice this amount or more. | system. national ownership, can have
EAF using scrap requires 6-10 much higher emissions than
MWhtt steel, giving emissions of newer ones and are prevalent in
0-1.0 tCO./t steel depending on many parts of the developing
the electricity source. DRI plus world.

EAF route using natural gas
reduction typically has
emissions a little below good
blast furnace route, again
dependent on electricity source.
Range from close to zero to 3.5
tCO2/t steel.
Aluminium | For the primary process, anode | Secondary aluminium only has Energy efficiency is highest for

use and emissions of PFCs are
approximately 2.6 tCOz/tonne.

Average electricity is 15.3
MWh/tonne. With coal-fired
electricity, this equates to 15.3
tCO-/tonne. Secondary
aluminium is 5% of this figure,
(i.e. 0.75 tCO2/tonne) with
negligible direct emissions.
Range is therefore O to 18
tCOo/tonne.

5% electricity consumption of
primary. If hydro-electricity is
used, emissions close to zero.
Still needed for the primary
aluminium route for introducing
new aluminium into the system.

most modern plants, which can
be anywhere in the world. Key
issue is the source of electricity,
which tends to have a national
characteristic, notably whether
the country has large hydro
plant or not.

Figure 4.
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Linear regression (10% - 90%):
y=1273 x + 2937/ r2=0,9174

Source:

CSI (Cement Sustainability Initiative)

5 As reported in Oeko Institut and Ecofys (2009)
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Toolsfor measuringproduct carbon content

34. The quality and disaggregation of data required dardies which simulate responses to
competitiveness and leakage concerns is much lower than that which would be required to support the
implementation of the optionsAn embedded carbon product standard which imposed a maximum
permissible carbon content amports would demand the highest level of data quahtyit would
effectively decide access to a markeaced with the prospect of being denied access, producers would be
likely to consider legal action which could involve a thorough review of datectioh processes and
procedureé®

35. Tools, techniques and protocols to measure thizooacontent of products existhis does not

imply that complete data sets existthat collecting sucklata would be quick atheapMeasuring carbon

content requires: the definition of the product or products from an industry; a specification of the boundary
of the process, including how far up and down the supply chain the process should go; and decisions on
accounting princigs, notably whether average emission factors for electricity supply can be used or
marginal factorsire required.

36. The experience of the Cement Sustainability Initidfiven setting up their AG
Right 06 dat ab a sThe dSkrapidiy dedidedutitat piaetvel data was essential. They collected

only physical, current data, excluding financial data or any future projections. The administrative
management of the database was contracted outrtifessional services company.

37. The CSI data was collected to allow cement companies to understand and report on their relative
GHG emissions and also to provide the basis for schemes such as exploring a nelde@é&apment
Mechanism (CDM) methodology and investigating sectoral approaches for the cement sector. It uses a
variant of the WBCSD/WRI GHG Protocol, the accepted protocol for measuring GHG emissions under
ISO standarsl “® The costs of developing and maiming the database are met by the companies
themselves on a voluntary basis.

38. Carbon footprinting and life cycle assessment (LCA) is a developed, growing business offered by
environnental and other consultancidsxperience to date has focused on specific products (e.g. carbon
labels for retailers such as Tesco in the UK) and on producing inventories of total emissions for companies
who wish to set themselves GHG emissions targets and/or make claims dremAt\While it is difficult

to give an exact cost for the carbon footprinting of a GHBt ensi ve process, Tes
producing carbon labels for over 200 of their products has required a contract with environmental
consultancy ERM over awvo-year perdod.*® The work is based on measuring a set of inputs and outputs

6 See Section 3.2 for detail on the legal issues associated with carbon product standards and other options to reduce

competitiveness and leakage

A voluntary grouping of cement producers, remtly including 18 companies responsible for 30% of world

cement production

8 The ISO Standard (14060 has been used as a standardised form since 2001; see also 14064 and 14065 for GHG

quantification and reporting) identifies four main steps when coimdpein LCA: the first twgGoal and Scope

Development and Inventory Analysispply to calculating embodied carbon; the two later steps (Impact

Assessment and Interpretation of Results) do not

See for exampl e Eurost ar ( Z6e0veh page (atcEssedaldne R4, g009). y o

http://www.eurostar.com/UK/uk/leisure/about_eurostar/environment/tread_lightly.jsp

® ERM6s work is refer enc e dsitea(stp:/awncearscem/AndlysiamdinsightiCase h e i r v
Studies/Cas&tudyTescd accessed 24 June 20009. Tescobs <carbo
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(e.g. electricity consumption in particular countries, transport miles driven by vehicle type, quantities of
steel and concrete used in construction) and then looking up the life cycle amss$ociated with these

within a specialised databa¥eThe database is populated with data from academic and reseaiiels.stud

The emissions factors it contains have uncertainty ranges and, depending on the source, are differentiated
by different technalgies and production process€ertain assumptions must be made, for example the
electricity generating mix in a parti@rl country.For electricityintensive processes, the choice made at

this point can fundamentally alter the emissiomsdiaof the patcular product.

39. Measuring the carbon content for BCAs, particularly when these would lead to the imposition of
carbon standardgequires more detailed datéhe CSI experience of collecting pldn-plant data s

highly relevantThe devel opment of the CSI06s GNR database
protocols and taki ng odegycthatemissiors faetarsofer fiudls dériyeddrgm ar e ¢
wastes and whether ite electricity generationhsuld be includé within the system boundaryjhe
development was within a sedélected group of volunteeris could have been slowed wereléss ce

operative.

40. For BCAs, there is a tradwf between accuracyfectiveness and administrative cogtn
exercise which established the GHGs emitted from
amountto all producers would eliminate the need for estimating the GH{Ssans from individual
plants.Ismerand Neuhoff (2007) advocate such an approach, claiming that it wtmatkely be WTO
compliant®® But it would clearly be an underestimate of GHG emissions for almost alkpéart would

also eliminatd i r intendive to abate GHG emissions from th@iocessesasthey could not reace their
emissions below BATThus itwould be effective only as a trade measure. The analysis presented above,
notably in Table 1.3, shows both that identifying a best available technology is not always straightforward
and that the range of GHG emisens factors can be very wide.

41. A compromise between the need for each plant to measure its own emissions andasBAT
approach would be to apply a default value, for example ttiersaverage emissierfactor, and allow
companies to prove that their emissions were lower at thair apst. Such an approach was used for
chemicals imported intoe phe®pdSalsdétsceuldl e@uecéiteupe r 8
overall adminstrative burden andssociatedosts whilst retaining a reasonably stringent level of taxation.

1.3 Potential BCA Revenue Flow

42. Table3 makes an ordesf-magnitude estimate of possible annual BCA revenue flowssadhe

world for cement, steel and aluminiuthhas been assumed that all international trade results in the import
of products from countries without carbon policies into ththgen and thus that BCAs can be apdli®

all these imports in fullln redity, the figure is likely to be lowerAs an example, Norway is an exporter of
aluminigsm to many countries including the EU, but would not be expected to pay a BCA levy on all these
exports:

43, The estimates indita that BCA levies could be as high as $30 billion/year at a carbon price of
$204CO, or $75 hillion/year at a price of $5@0,. As context against which to assess the magnitude of
these estimates:

iCar bon Labelling and Tescoo document , downl oadabl
(http://lwww.tesco.com/greenerliving/cutting_carbon_footprints/carbon_labelligg?) accessed 24 June 2009)

" For exampl e t he aBageé (sttp://WivE.ecoiriventce)nt 6 da't

2 See Section 3.2 for a full discussion of WTO/GATT legality

>3 Norway is not a member of the EU but is a member of EFTA (the European Free Trade latkayefore is
unable to raise export levies on aluminium going to the EU

21



SG/SD/RT(2009)8

M the current world value of the carbon markeds estimate to be $126 billion in 2008
(World Bank, 2009);

1 the UNFCCC reports that financs the order of $200 billion per yeavill be neededor
mitigation and tens, possibly hundreds, of billions per year for adaptation (UNFCCC, 2008).

44, USD thirty billion is equivalent to the GDP of Bulgaria or the Dominican Republithe
estimates are significantly higher than the value of primary credits from CDM projects, estimated at $6.5
billion in 2008 (World Bank, 2009How largethe levies are with respect to existitigdeflows can be
analysed by performing a simple calculation comparing the BCA levy charged to the price of the product:
for cement, $20/tCOwould add approximately 20% to the price of the prodEor steel thefigure is

around 5% and for aluminium it is in the rang2@b, depending on the source of electricity.

Table 3. Estimate of potential BCA revenue flow, $bn/year

Product World International | Traded Typical Carbon BCA BCA
Production | Trade (%) Volume Emissions Imported Levied at Levied at
(Mt) (Mt) (tCO2/tonne) (MtCOy) $20/tCO, $50/tCO;

($billion) ($billion)

Cement 2,700% 6% 162 0.75 122 2 6

Steel 1,350%° 40% 540 1.75 945 19 47

Aluminium | Primary: 77%° 26 0-18 0-466 0-9 0-23
33.6”

TOTAL 1067-1533 21-30 53-76

*  Seehttp://data.un.org/Data.aspx?q=gdp&d=CDB&f=srID%3a29919
® CEMBUREAU figures for 2007
% World Steel Association, all producers in 2007 (http://www.worldsteel.org/?action=stats_search)
" In 2006, EAA figure reported iReinaud (2008b)
8 Baron, Reinaud, Genasci and Philibert, 2007, as reported in Reinaud (2008b)
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PART II: EFFECTIVENE SS

2.1 Economic Principles

45, Understanding how efficient and effective options dikely to be in responding to
competitiveness and leakage impacts requires an understanding of theniecprinciples governing
them.There is the temptation to make intuitive judgements about how policies and measures may affect
industries and the widexconomy A proper analysis requires the consideration of a number of steps. This
section presents:

a. the impact of GHG PAMs on production costs;

b. the impact of carbon costs on production costs;

c. the effective cost of carbon faced by firms;

d. the ability of firns to pas®n carbon costs to customers.

The impact of GHG PAMSs on productionosts

46. Firms respond in different ways to different GHG PAMSs. At the primary level is the distinction
between PAMs which impose a cost carbon and those which seek to reduce GHG samis in other
ways.A t the secondary | evel, scheme det aforlemissibsa v e
trading schemes, the type and stringency of cap, allocation rules and market strectimpamtant
considerations.

47. The starting point of the analysis is to represent production costs. A dloigtrates cash costs

for cement prodction in Latin America in 2004Raw materials, consumables, elagityi and fuel account
for 50% of cash costs.e. $12/t cementNeither a profit element nor any contributions to investment,
either that already undertaken (in the form of depreciation) ardiarinvestments, are included.

%9 j.e. operating costs (fixed andnable)
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Table 4. Cement production costs, Latin America *

Item Cash Cost (US$/ton)
Raw Materials 2.00
Consumables 1.50
Electricity 4.50
Fuel 4.00
Manpower 2.00
Maintenance 1.50
Sales & General Administration 3.50
Packaging 5.00
Total 24.00
48, Carbon dioxide emissions from cement production are dominated by the production of clinker.

Direct emission¥ in Latin America average around 0.85 t@iQxlinker, of which 0.5 tC@is from the
calcination 6 limeston&? and the remaindefrom fuel combustionClinker is ground and mixed with

gypsum and other blending materials to form cements of various grades and properties; this process uses a
relatively small amount of electricityLatin American cement pjcally contains 74% clinke¥, and thus

direct enissions are 0.63 tCf) cement.

49, A GHG PAM which resulted in a carbon cost of $20/t@@uld thus add approximately $12 to

the prodution cost of a tonne of cemenbther GHG PAMs could have very different impacts on
production costs; some hypothetical possibilities, which may not have the same overall impact in terms of
GHG reductions, are:

1 feedin tariffs to renewable electricity typically offer a premiwm the ordr of US cent
5/kWh to renewable generati6hlf a policy resulted in a 5% increase in electricity costs, it
would add $0.23 to the prodian cost of a tonne of cement;

1 there is little potential for energy efficiency within existing cement plants; mugihaf is
possible is from reductions in electricity f8eAssuming a mandated 10% reduction in
electricity consumption would see a reduction in production costs of $0.45/t cement.

€0 L atin American @ment Industry: Looking Ahea@eorge Thomas, Principal Industry Specialist IFC, Washington

DC. October 2004
Excluding the emissions associated with electricity or any transport of raw materials or products

Limestone $ calcium carbonate, CaGO Calcination, an unavoidable part of the clinker production process,
involves heating limestone to 850°C at which point,®Gbbles out from the limestone structure.

83 SeeOneStone Consulting Group (2006)

8 wind-works.org surmarises feedn tariffs from around 30 countries: at
http://www.wind-works.org/articles/feed_laws.html#Renewable Energy Tariffs by Cauntry

5 Energy Technology Perspectives, 2008. Scenarios and Strategies to 2050. OECD/IEA 2008
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Achieving this reduction would generally require arfignt investment, tyjeally of several
times this annual cost savifit);

i for a particular plant, a technology standard could result in the need to improve
management, to add new equipment, refurbish part of the plant or shut down the plant and
build a new one. New cement plantypically cost $15850/t cement capacity at a
greenfield sité’ A hypothetical refurbishmentequiring equivalent to 10% of this capital
cost being repaid using a 10% loan oten years would be equivalent to $4/t cement
produced, but would be expectexreduce fuel or electity costs.Significantly higher or
lower cost estimates could be derived by altering the capital cost and the terméichet
is repaid.

50. These hypothetical examples illustrate thaingjes to production costs can vary significantly as a
function of the GHG PAM appliedlhis is the case even when different GHG PAMs result in the same
national reductions in GHG emissions. There can clearly be a wide distribution of costs across particular
sectors, and hence of imteves to reduce GHG emissions.

Impact of carbon costs on productiorosts

51 Cement production presents a particularly extreme examplés GHG emissions per unit value

of production (ie. GHGintensity) is amongst the highest of all products. Figugéves an estimate of the

i ncrement al cost to the UK manuf actcarbonrcgst appbedt or
to both direct emissions and to electricity purch&Sésis estimated that sectors responsible for 0.7% of
UK GDP would face cost increases equivalent to 10% or more of their value added, with a further 0.3% of
UK GDP included if incremental costs are at 4% or more of value added.

52, The list of sectors where production cost increases are significanbfisnted by a range of
studiesThe list includes:

lime and cement;

basic iron and steel (i.e. excluding the electric arc furnace route for steel recycling);

refined petrolam;

aluminium (where the majority of the cost increase comes from increased electricity costs);

inorganic basic chemicals;

= 4 -4 a4 A -

pulp and paper

53. Typically the studies show that 0.5286 of national GDP is exposed to atgntially high
increase in production costs from the imposition of a carborftost.

% Ibid.
67 OneStone Casulting Group (2006)

Where it was assumed thaat increased electricity generation costs at an emissions factor of 0.5 tCO2/MWh
(approximately the UK grid average) woudd fully passed onto consumers.

89 See for example studies for Germaf)ko Inditute, 2008), Netherlands (CE Delft, 2008), Australia (CISA,
2008),andthe United States (Herrnstadt et al, 2007 and Aldy and Pizer, forthcoming)
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Figure 5.

Direct and indirect cost impacts on manufacturing sub-sectors in the UK - assuming 20EUR/tCO, carbon price

Possible impacts of EU-ETS on the UK manufacturing sector (20EUR/tCOy)

and a corresponding 10EUR/MWh electricity price increase: 2004 data.
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The effectivecarboncost faced by firms

54.

The introduction of different GHG PAMs in different countries will alter the relative production

costs faced byplants in a particular sectdfhe majority of the literature has considered the case where an

emissios trading scheme is inr oduc ed i n a

country

or

regi on,

competitiveness with regard to the rest of the world (which is assumealvéno carbonpoliciesor at

least less stringent ogje

55.

Emissiors trading schemes eate a market price for carbdrhe specifics oBnETS dictate how

this carbon price leads to a canboost to firms withinit. Faced with this carbon cost, firms then adjust
their production decisions, alteririgeir market share and prbfHow much they do so depends on the
level of competition in the particular market, the technologies available and their costs.

56.
on

independent fronthel evel of a

How a carbon price translates into an effective cost of carbon is driven by thef tage placed
firmso6 ns&ah@GbythendllacaionouleBhe EU ETS imposes absolute caps, i.e. caps that are
f The key&dsverp af lwow thes carboa price is related to the

effective cost of carbonated by firms are the rules relating to the updating of allowances and to the

treatment of new entrants and plant closures.
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57. The first two phases of the EU ETS sama all ow
emissions. Plant closwséed to the loss of allowances from the calendar jel#owing closure’® Under

these conditions, firms had less incentive to close plants than they would have had otlasrasmse,
installation would continue to gain allowascan the future as long as éontinued to operaté.e. its
emissionskal ocat i on wo uA rdtional dirm dvoujd dnalude thed(dliscounted) value of these

future allowances within its current production decisiaeducinghe effetive cost of arbon faced.

58. Calculating the potential value of future allowances requires a number of assumptions to be
made. Neuhoff et al (2005) state that the cost of current emissions can be calculated by taking the current
market price and subtracting from it the net present value of future allowances, multiplied by the fraction
of updatedallowances® Extra factors could be added to this calculatioter alia, an estimate of the
probability of a scheme continuing in itarcent form and/or factors relating to the value of allowances if

the scheme continued in a different form.

59. In effect, updating and pl ant closure eul es
current meket pricewWhi | st the calcul ation of the | evel of A
of assumptions, it is a potentially important fact@overnments should not compensate firms for the
market carbon price if they do not face this full piiic@ractice.

60. Importantly, economic theory shows that prafiaximising firmg? under absolute caps should

include this carbon cost in their shtetm decisions regardless of whether they have to buy allowances or

are allocated them forfree.he expl anation is based oarfirmtwhhean conce
absolute cap considering whether or not to produce an extra unit would either have to purchase extra
allowances (if it did not already have enoughjarego the opportunity to sell an allowance on the market

(if it had an excesshn either case, the opportunity cost of the extra unit of produetionul d be t he f
carbon cost.

61. This conclusion that the lelof production is unrelated to the provenance of allowances holds in
the shorterm. In the longer term, a firmeceiving free allowances would be in a stronger financial
positionthan onewhich had paid for themThis would allowfor extra expenditureok R&D, marketing,
energy efficiency, investment in new plaigr any other priority. Such expenditure could be used by the
firm to prop up its market share within the country wherageda carbon costout this is far from the

only possibility Thefirm could equally decide to invest in a new plant overseas. Many firms in energy
intensive sectors are muftationals and would consider their best opportunities across the world rather
than show a affinity for any particularcountry.A stronger financiaposition would also tend to result in
secondary benefits such as lower cost of cafiital.

62. The economic efficiency of an ETIS.e. maximising the quantity of ¢chon reduction for a given
costi ishighestwhenalwa nc e al | oc aThisdsachieved eibhpr &y af opécfreedallocation
 For examplet he UK6s allocation for the EU ETS saw nalsl owar

historical average emissions in the period 12083 (Phase 1) and the average of 20B8@xcepting the lowest

year of emissions (Phase 2). In both cases, an installation which ceased operation would receive allowances for
the calendar year within vi¢h it closed but not for the next or any subsequent years (Defra, 2007 and Defra,
2009)

G=pi u bup

Economic theory states that profit maximization is the only viable strategy over thiefomg

As with many factors within the competitimess and leakage debate, finding data that shows the relationship
between the value of free allowances and a lower cost of capital is extremely challenging. Firms relocate for a
variety of reasons and tend to kebpsereasons and the financial calcutets behind them confidential
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of allowances or by regular auctiofhe European Commission has stressed béfanel throughout the
development of the EU ETSthat it considers auctioning to be the preéd allocation option. Waxman

Markey (June 26 2009, as passed by the Hofideepresentativ@salso features absolute caps but, by
applyingoutpub ased rebates for Avulnerabled sectors, t |
based cap. Such cape understood to be less economicafficient: they preclude the option of reducing
emissions by reducing production, thus requiring higher levels of GHG abat@esmilly and Quirion,

2008). They are attractive to industry in that they do not pladenit on output and require emissions
reductions to be made by industry itself.

63. The analysis above stated that firms faced with absolute caps would always factor the effective
cost of carbon into their productialecisions, whether allowances are granted free or auctioned. For firms
with outputbased allocation, the effective cost of carbon they face reduces as a functemltiwlances

they are rebated:hus a firm rebated 50% of their emissions would faceffattive carbon cost of 50% of

the market priceA rebate of 85% of direct emissions and 100% of indirect (envisagi average for
sectors considered to be at risk of leakage under Wakfaakey) would reduce the effective carbon cost
faced to clos¢o zeroi i.e.firmswould have little incentive to reduce emissions.

The ability of firms to pas®n carbon costdo customers

64. Whether, and to what extent, firms can pass on their increased carbon costs toec®nsu
depends on both supply (the level of competition within the market) and demand (how consumers react to
changes in the price afproduc).

65. It is straightforward to formulate a range of hypothetical supplydamiand curves and to show

how carbon costs would alter the market equilibrium ahidnately theprofitability of firms. Figure 6

shows, foracasewheres uppl y and demand curves are |linear, ho
supply from $to S, resulting in a new equilibrium at a reduced production levgl é3d an increased

price (R). The two graphs are for fully competitive and monopolistic marketshe example of linear

supply and demand curves, monopoly suppliers are less ablestthpasgh carbon cosfsasthey are

already chargingpigherprices.Market structure is an important daninant of pasghrough costMarkets

for energyintensive goods tend to have a few major suppliers and are often oligopolistic in structure, i.e.

lie between full competition and monopoly.

" The Green Paper which led to the EU ETS (European Commission, 2000) stated in Article 7.8.Dtkat, i od i ¢

auctioning is technically pr,eifthat iafbwoeu | [dt og i alel oacnate ua
chace to all companies to acquire thewalléappywlempales t hey
pays principle, would avoiit he need to take the difficult and poli
gi ve eachandiid mMpa cipdspudeesx r ai sed ... @about state.aid an

S Explaining its proposed directive amending the EU ETS for Phase 3 (European Commission, 2008), the EC stated

thatitibel i eves that auctioningl lsboat domefntdm tlsacetchipmrd r
tAibest ensures the efficiency, transparency and si mp
investments inalowar bon economy. It best compl iagaids gwing h t he
windfall profits to certain sectors that have passed on the notional cost of allowances to their customers despite
receiving them for freebo

% The price increase fromyRo Py is smaller for monopolies in this example
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Figure 6. Pass-through of carbon costs under full competition versus monopoly,
facing variable marginal costs and linear demand’’

5

P Full competition

1
Q, Qq, Q Q, Q, Q
Figure 2.6 Pass-through of carbon costs under full competition versus monopoly, facing

variable marginal costs and linear demand
Note: Sg is the supply (i.e. marginal cost) curve excluding carbon costs, while Sy includes carbon costs. D is the de-
mand cwrve, while MR is the marginal revenue curve.

66. Sijm et al (2008) present curves for full competition and monopoly market structures with supply
and demand curves whose slope and shape vBdesach variant, the loss in profit can be calculated and
used to estimate what share of allowances would nebé given for free to compensate. For the case
presented in Figuré, assuming both supply and demand are inelastic (i.e. price changes do not induce
muchfluctuationin production or consumption), pasough rates of 50% and 33% would be possible for
fully competitive and monopoly marketsin order to compensate for lost profit, 50% of allowances
would need to be granted free to firms under perfect competition and 100% under monopoly cdiditions.
With inelastic demand but elastic supfflyperfectly comptitive markets can passrough 90% of their

costs and monopolieS0%.

67. Fully compensating firms for lost profit is only one possible formulatiorwbft can be
c ons i de Oeewould éxpeactrcarbon costs lead to lower sales of GH@&tensive goods and hence
to lower profits for firms if theylid not alter theistrategies

68. Ideally, countries and regions would take account of specific market conditions when
determhing the expected impacts of carbon costs and how thelgt m@mpensate firms for lossds.
practice, such calculations are fraught with difficulties:

1 Itis necessary to categorise the level of competition in the ma&ikeher (2001) concludes
that quatifying market power is dffcult. Market regulation and imperfections must be
accounted for (Sijm et al, 2008

" Sijm, J.P.M. et a{2008).The impact of the EU ETS on electricity prices. Final report to DG Environment of the

European Commission. ECE-08-007.

Aut hords own <calcul ations, assuming that elasticitie
lossin profit is simply the loss in producer surplus

This seems counténtuitive, but part of the compensation required is needed to cover lower production (hence the
profit per unit of production needs to increase)

Assuming a price elasticity demaafi-0.2 and price elasticity of supply of 2
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1 F i r stratégies may differ from profihaximisation behaviour, for instance because they
are seeking to maximise some other variable (e.gkehahare) or because they do not have
sufficient information on the market in which they operate (Demailly and Quirion)2008

1 Theform and slopes of the supply and demand curves must be characterised. Estimates of
the price elasticity of demand are dmhble for certain products, generally from single
country studie and covering the shetérm. However, such estimates have significant
uncertainties and transferring themteen countries is a challeng&upply curve
characterisation is even less welbenstood

1 Theanalysis refers to the shdagrm, whereas lonterm considerationsf where firms will
choose to locate future plants are at least as important

1 Accountmust be taken of allocation specificities and how these translate the market carbon
price into an effective carbon cost to firms.

69. Given the number of uncertainties in the analysis, it is fair to ask what can be concluded about
the ability of firms to passon carbon costshroughtheir product priceslt can be statel that suppliers

cannot passoststhrough if demand is perfectly elastic and can plassigh 100% of costs if it is perfectly
inelastic(in practice, it is much more likely that demand elasticity will lie between these two extremes
Calaulating the pasthrough cost requires assumptions on the shapes of the supply and demand curves and
on the leveof competition in the marke©One proxy measure for demand elasticity used within the EU and

US proposd is trade intensity: a high level ¢tfade intensity is taken to show a market where producers
have relatively low abity to pass their costs throughhis is nothing more than a rough measiire
attempting to estimate expected levels of cost-gassigh as any more thamis is likely to beimpossible.

70. The European Commi ¥cfi omdw tconassessatiwvbneh sec
ri sk of carbon | eakaged recognised that an fAasse
into priceso was required and that fAa refined ana
be desirabl eghbwevelthat acnouchcsimplat,emdbre approximate method based on simple
indicators of cost increase and trade intenstp ul d fAseem a more practical
suf ficiently robust resultsbo.

2.2 Partial Equilibrium Modelling Results

71 Partial equilibriummodels (PEMs) generally seek to analyse a single sectangusnicro
ecanomic principlesPEMs typically represent the supply, demand and international trade of a particular
product and simulate how these will be altered by the introduction of one or more GHG PAMs. PEMs tend
to be developed as bespoke models and hence aitddlexnough to take account of the spedifs of a
particular sector.

72. PEMs have concentrated on tihen/steeland cement sectors, generally for the European Union

and/or othe developed countrie§hey have employed a range of methodologies, time periods of interest,
assumptions and data sets and can be viewed as fil
drive carbon | eakageo (Reinaud, 2008).

73. The diffelences between models mean that it is difficult to compare ribmillts on an absolute
basis.Reviewing three models looking mbn/steeland three more considering cement, Reinaud (2008)
summarises that leakage rates could range from 0.5% tarv@3é ron and steel sect@andfrom 20%

8 European Commission (2008b).
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73% in the cement sectofhe carbon cost applied is gealy onthe or d er ,0The sfu@yty t CO
Gielen and Moriguchi (2002) on the steel sextorJapan and the EWU5 shows a doubling of the leakage

rate from 35% to 70% when the carbon cost applied is increased from @11&®42/tCQ. Reinaud

(2008) tentatively oncludes that leakage rates of 100% are unlikely. Demailly and Quirion (2008) add
that, as PEMs tend to assume that climate policies are applied perfectly and that there are no climate
policies in other countries, their leakage estimates ate dtigh ed of the range.

74. Reinaud (2008) makes the interesting observation that the modelling results are amagyuous
whether higher levels of tradetensity (as seen in the steel sector) lead, as expdotdigher levis of
leakage.

75. An illustration of the importance of markspecific conditions is provided by Ponssard and
Walker (2008) and Demailly and Quirion (2008b), who both take account of the increaseaf sesting

inland markets with cement. Ponssard and Walker model this as a separation of markets into coastal and
inland regions; Demailly and Quirion include a detailed nodal imafdeorts and demand centres.

76. The models prade useful insights into how cap types and allocation modes impact leakage and
other outcomes. Demailly and Quirion (2008) compare cap types and allocation modes for the EU, looking
at the cement, aluminium, steel and electricity sectors. They considetiffierent futures of the EU ETS:

GF (pure grandfatheringOB (outputbased allocation AU (auctioning; AU-BA (auctioning with border
adjustmerif) and OBAU (outputbased allocation in industry sectors and auctioning in electricity
generation). The canl usi ons around 6OB®6 are of i nt-based st : [
allocation appears to be the least efficient policy (i.e. the one where cost per unit of emissions reduction is
highest). OB allocation effectively reduces the carbon costlfay firms and thus acts as an efifiee tool

in reducing leakageGiven that it also precludes the option of reducing emissions by decreasing output,
Demailly and Quirion note that OB often promoted by industrithey also note that allocation has an
effect on economic efficiency and that only in specific cases is it an issue of distribution alone; they give
the example that auctioning of allowances would give the full price signal to a regulated electricity
industry wheeas grandfathering may ndh terms of welfare, they conclude that auctioning with border
adjustment is the most efficient policy for both the world and the EU region, with OB the least efficient
and the other three options closely bunched together.

77. Monjon and Quirion (2009) extend thenodel to assess different forms BTA. Their AFu
option includes a BTA applied to direct and indirect costs (i.e. to fuel and electricity) and consisting of
both a cost applied to imports and a rebate omexp s ( based on EU average em
Av er ag dahe Ellaverage as the basis for the tax in all GgaBeB A Di r e canlpto dirpep | i e s
emissions (fuel)cost§i BA | mport 6 | imits the tax onl yonym i mpo.l
direct emissions from imports. The study yields some extremely interesting results. For cement, the
leakage ratio is reduced from around 20% under auctioning to around 5% in all optBns | mpor t
Direct d r et ai n sasleakagds driven bytinhperts bnd thecbritribusion of emissiansf

electricity is low.For steel, leakage of around 40% under auctioning is reversgdatd under A BA F
with the combination of export rebates and import tariffs allowing EU perguim gain wdd market

share Aluminium results also show the potential for negative leakage. The study also compares BTAs with

outputbased free allocation, concl udi-baged frde allocatiort h e p
models reduces leakage compared uotianing, but it does so only to a limited extent if compared to
bordee adjustmentso (italics added) .

82 Border adjustment is applied to both imports into the EU and (as a rebate) to exports from the EU, at the level of
the best available technology in each indussmer and Nehoff (2007) clainthisis WTO-legal
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78. The model®® serve to illuminate drivers of leakage and allow sensitivity analyses to be
conducted to determinghich are the most important. Theakageestimates they give should however be
treated as indicative at be3this has important policy implications: any policy which relies on a precise
estimate of potential leakage will be based on premises whiehugertain, possibly highlySuch
uncertainty can encourage a range of claimbd made by advocacy parti€@ue to the many factors
which affect competitiveness and leakage (see Section 1.1), this conclusion is likely to hold even if many
years of good datfrom markets witldifferent climate policiesvere available

2.3 General Equilibrium Modelling Results

79. The previous section concluded that leakage estimates from Partial Equilibrium Models were
likely to be higlty uncertain A further issue, perhaps of even higher importance, is that the focus of PEMs
on single sectors of the economy may miss extremely important secondary impacts which can
fundamentally alter the conclusions drawn about the performance of paticidelled. All model types
ideally need to make assumptions on how technological change is incorporated (GHG PAMs incentivise
the development and implementation of less caibtemsive technologigs If they do not, they will
overstate competitivenessdaleakage impacts.

80. Demailly and Quirion (2008) state t hdstingt heir
distortions or macr@conomic feedbacksonwa | d ener gy pr Braathen (2008fnotes x a mp |
that leakage related to the loss of competitiveness of individual sectors is small compared to that triggered
by changes in international fossil fuel prices when quantified in a general equilibrium setting, noting that
Afindings i ndi odantéeakage aotmally tvauld stims © mi mpe f ossi | fuel

81. General equilibrium analyses cast doubt over the effectiveness of border adjustments for
offsetting competitiveness and leak&géA review of studés to date (see Tabi suggests that, based on
what it can achieveBTA may be useful for reducing codiscing carbonintensive domestic industry

while the effect on reducing leakage is less clear and might only be modest. BTA is likely to be ldss usef
for minimising the @erall costs of climate policy.

8 See Droge (2009) for a more detailed review of the model results

8 As reported in Reinaud (2008)

8 We are not aware of any global equilibrium models which explicitly consider the use of free allowances to reduce
competitiveness and leakage impacts
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Table 5.Economy-wide and international effects of BTA

Coalition

Preservation of

implementing industry chgﬁgtr'gn Global welfare Ir‘:(?llfsggn
BTA competitiveness
Alexeeva-Talebi et .
al. (2008a) EU Partial Reduced - Modest
Babiker and o EU improves
Rutherford (2005) Annex | . Losses in some
(excludes US) Partial OECD Reduced Modest
countries
Burniaux et al .
(2008) EU No Reduced Reduced Substantial
Burniaux et al Annex |
(2008) (includes US) -- Reduced Reduced Moderate
EPA (2008) us Partial Reduced - Negligible
Manders and : ;
Veenendaal (2008) EU Partial Improved - Substantial
McKibbin and . .
Wilcoxen, (2009)87 us Partial Unchanged Reduced Substantial
Peterson and .
Schleich (2007) EU Partial - - Modest
82. The table summarisesstudies to date which take a general equilibrium or econsity

approach to analysing competitiveness and leakage and the possgmases to it. The focus is on what

these studies say about the general direction of effects that BTA policies may have on the economy at
largé® and the degree of certainty aboutittienpact on economic growth, GHG emissions, and leakage

from an aggregat or societal perspective. The focus is not on quantifying the is)pB&TAs; studies

based on slightly different perspectives, data sets, methodologies and assumptions are apt to give a range
of results that are not strictly comparable and certainlymtgrms of absolute impacts. Indeedcursory

review of the literature will uncover divergent findings in terms of magnitudes of effects and directions of
impact of BTAs. In spite of this, the scope of findings are instructive because they illusitatethffects

of BTA are not straightforward and that the effects of climate policy and BTA work in manyi wtgs

in opposite directins with ambiguous net impact.

83. General equilibrium or econonwide analysisis an important complementary tool for
understanding the impacts of BTAs because any such policy impaahlgatirectly regulated sectors but

the wider economy and, potentially, trading partners. Whilst PEMs can be criticised for their narrow focus
on setors, Global Equilibrium Model6GEMSs) also have their critic®rdoge (2009) notes that GEMs rely

on a high level of disaggregation, with lack of disaggregation across the value chain leading te @n over
underestimation of carbon cost impacts. ReingRd08) questions whether this lack of detail will allow
GEMSsto assess leakage based on changes to intermediate inputs to specific industries (e.g. recycled scrap
metal), adding thatheydo not describe technological progress and-sp#irs (and therefe will overstate

8 Scenario with flexible wage and access to Kyoto flexibility mechanisms.
87 Scenario based on a US carbon tax and BTA
8 Compared to a counterfactual with carbon costs but no response to competitiveness anddeakage
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impacts). Demailly & Quirion (2008) note that the Armington elasticity figures needed to model changes
in trade tend to be shetb mediumterm in scope. Concerns over whether relationships derived from past
behaviour will be applicablm the future grow as the tinfeame increases.

84. When a carbon price @TA is introducedseveral adjustment effects take place which alter the
impact of increased costs on firms and transmit costs to othergfatie economy. For example, an
adjustment in exchange rates can increase import costs and raise export returns. This kind of adjustment
can help to offset competitiveness impacts from increased costs in affected sectors. However, consumers
may be worse &f as they will face higher costs for the products and services they use and consume. The
net effect is ambiguous and depends on the speed and magnitude of adjustments in different sectors of the
economy. However, these kinds of general equilibrium effeanismean that ostensibly positive effects at

the sector level reduce welfare in the overall economy.

85. Examples of BTAs reducing domestic economic welfare can be found in nearly all general
equilibrium analyses ahe effects oBTA [Burniaux et al (2008), EPA (2008), AlexeeValebi (2008a),
Manders and Veenendaal (20P8n the one study that shows potential for a net economic gainBiioin

the gain is small and confined to a subset of countries amongst thgagmatiee measureBabiker and
Rutherford (2005) find that most OECD countries are economically worse off adopting BTA but that the
EU may be better off.

86. In addition to reduced economic welfare, BTAs may not hheeintended effect of preserving
industry competitiveness. The literature is equivocal in this regard. A majority of studies suggest that
BTAswouldhave at | east a fimild protecti ve -egpodecand 0 ( M

energyintensive industries while others show the opposite. Burniaux et al (2008) find that output from
energyintensive industries would decline in the EU if BTAs were used to offset the domestic costs of
unilateral action to reduce emissions. A similar result camtied in McKibbin and Wilcoxen (2009) and
EPA £329008) analysis of the Warnkeieberman Bill, both with respect to BTAs employed in the United
States.

87. Suchresults are aggregated and obscure potentially positigetefdf BTAs on some industries

and firms, but suggest that the sectoral benefits of BTAs, in terms of preserving competitiveness, may be a
lottery. This is most likely to be the case in the presence of domestic emissioiction targets where

BTAs would raise the domestic costs of mitigation, thereby suppressing domestic dénctunding for

the output of sectors being assisted through BTAs. Further, the cost of imported inputs to produgction rise
whichincreases costs faced by some enénggnsive prducers. The net impact can be a decline in output

in energyintensive industries. This is ngroven, but the finding that it can occur, under plausible
assumptions about economic adjustment to BTAs, shows that the protective dffBGtasoare by no

mears certain.

8 The EPA analysis (2008) shows that while industry benefits in the shotigher domestic carbon prices lead to
a reduction in output over time comparecatoase where no border adjustment was implemented. Usefully, the
EPA analysiscandd used to compare a situation of Al ow internse
measures such as the international reserve allowance under the Liel@anman Bill, against a situation of high
international actiopthe latter being the gpopriate benchmark for decomposing the unavoidable tmstdustry
of mitigation policy and the more regrettable costs of lost competitiveness in a world without comparable
international mitigatiore f f or t s . Mandersé and Venseadddlr@andarCalay g it
scenario against which BTA policies although the limited presentation of their results does preclude a
comprehensive analysis.
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88. That BTAs can increase the domestic cost of mitigation is a key finding of studies imto the
economywide effects. In all studies where emissions targets or caps are considered, BTAs are shown to
increase the domestic cost (or price) of carBbmMoreover, the incidence of this increased cost
increasinglyfalls on sectors that are not targeted for assistance via BTAs (AleXedsia) 2008a). This

finding is important in terms of theape of implementain of BTAs. Another effect working to the same

end is that taxed imported goods increase costs to domestic manufacturers.

89. While many commentators have suggested that BTAs should be narrowly targeted te energy
intensive tradeexposed sectorshis shows that such targeting may simply transfer emissions costs from
high polluting industries to low pollutingneswith potentially no net environmental gain. A BTA scheme
with wider scope may minimise this transferendecost, but could be costly tadminister. Further
reducing the possibility of lower cost imports is likely to add to compliance.costs

0. Much as policies can shift the incidence of carbon costs across sect@®aotitomyso too can

the effects of domestic policy be transmitted be?
of traderelated policies. For example, Manders and Veenendaal (2008) find that when the EU acts
unilaterally to reduce emissie, accompanied by minimal effort in other Annex | countries;Ammmex |

countries experience a decline in national income of 0.1% as a result of thevep#iffects from reduced

growth in developed countri@sThis compares to a 0.7% decline in natéibimcome in the EU and a 0.3%

decline in Annex | countries. This is important context for policy makers who, when evaluating
competitiveness impacts of climate policy, are apt to consider domestic impacts in isolation of impacts
abroad. NomAnnex | countr es fAbenefitdo from actions taken in /
their loss in welfare tends to be lower than that in Annéxel models almost uniformly stv welfare loss

to both groups.

91 BTAs are Ikely to have a negative effect on economic growth in some countries. Burniaux et al
estimate that if Annex | countries cut their emissions unilaterally by 50% by, ZBB® in non
participating countries would fall by 0.1% (compared with a fall of 2.7%rineX | countries), while the
presence of BTAs would result in a fall of 0.5% (compared to a decline of 2.9% in Annex | countries).
McKibbin and Wilcoxen (2009) and Babiker and Rutherford (2005) also estimate that growth-in non
participating countries wilbe constrained by border adjustment poliéfes.

92 While global aggregate costs are likely, it is unlikely that all countries facing BTAs would bear a

net cost.This woulddepend on the intensity of trade and economiationships between countries, the
concentratonof BTAa ppl i cabl e products in a countrybs expor
to shift production in response to BTAs. Countries likely to face the highest costs are those with strong
ecoromic ties toothercountries implementing BTAgnergy intensive expottand rigd or possibly small
economies.

93. Negative effect on trading partner growttould offsetthe beneficial effect®f BTAs. McKibbin
andWilcoxen (2009), in a simulation of the effects of BTA in the United States, find that the protective
effects of BTAs aremore than offset by reduced demand for US exports as a rethutirofegative effects

on economic growth in major tradipgrtner ountries

% This rests on the assumption that sectors not supported through BTAs have higher mitig&tidhacoisose
supported througthem a common finding from nrginal abatement cost studies.

®. Basedon Mandersoé and Veenendaal s | MPASSE scenario for

92 Other studies do not pay much attention to global impacts of BTAs but focufeoimpacts on firm
competitiveness and economic growth in the home market or on global effects oniatesrgiye industries.
The appendix in one such study (Alexe@adebi et al. 2008a) shows that output in 1kt economies grows as a
result of EU BTAs, but these numbers are not supported by sufficient discussion or numerical results
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94. While BTAs may impose econonwide and global economic costs and may not adequately
resolve competitiveness issues, they do appear to have potential for reducing global emissions and going
some way to rduce emissions leakage. The key question, however, is whether such reductions are likely to
be very significant. On this éhiterature is also equivocal.

95, The range of estimates of the effectiveness of BTAs indied leakage runs from almost zero
(the EPAOG6Gs anal yaline Bilh) tb netrly £00%Vickibbire \Wilcoxean).

96. Of those studies that have considered the dynamics of leakage in some& dmtaducting
sensitivity analyses on key parameters or on the size of coalitions employing BTAs and taking action on
climate changé some important insighthave emergedurniaux et al., for example, consider how the
size of a coalition of countries taking action dimate change impacts the costs and benefits of BTAs.
They show that the benefit of BTAs in terms of reducing leakage declines rapidly asntber of
countries in thecoalition increases. At the same time, the global economic costs of BTAs are shown to
increase.

For instance, in a scenario where Annex | countries cut their emissions unilaterally by 50% by
2050, imposing a countervailing duty achieves a small additional world emissions reduction of
about 0.6 Gt (or about 0.8% of projected 2050 world emisgiat a cost of about 1% of world
GDP (1.7% instead of 0.8%) [see Table 3.6, p.25 of Burniaux et al]

97. Implicit in this statement is an assessment that the additional benefit of reduced leakage may not
be worth he rather sizeable costs imposed by BTAs. This judgement is echoed elsewhere in the literature
[Rutherford and Babiker, McKibbin and Wilcoxen, Mander and Veenendietkerson and Schleich
(2007)].

Could GHG PAMs have positive economic impacts?

98. The insufficient incorporation of induced technological change was raised in the previous section
as being a weaknesd GEMs. Grubb et al (2002a, 2002b) argue that not accounting for the global
diffusion of induced technolagal change will overstate net leakagee. a spiltover of technologies
developed within GH&onstrained countries woulceduce emissions imnconstrained countries. A
further issue raised is that responding to competitiveness concerns maghmitigrm costs but lead to
benefits in the longer term. The argument is that imposing constraints on GHG emissions will encourage a
countryéoés sector to become more efficient®®4nd to

99. Whilst there is little specific modelling to support the contention, the maximum limit the EU ETS
has placed on offsets from the CDM is a manifestation of this objective (Council of the European Union,
2008). Part of the rationale behinatlimit is the desire for EU industry to innovate and therefore improve

their chances in a future clean energy marketjgarg a #Af i rst mover advantageo?ao

% See Houser et al (2008)
% See Reinaud (2008) pp.-33.
36



SG/SD/RT(2009)8

PART IIl: IMPLEMENTA TION

3.1 Current and Proposed Policy

100 This section presentotv current and proposed policies practically respond to competitiveness

and leakage concerns. In part, responses are dependent on the outcomes of internationi@insegfotiat
Copenhagen and beyond. One important emsmoalut of t
differentiated responsibility ( CBDR) provision, which accounts fc
responsibility and capacity to respond to GHGsasiains’> Detailed analysis around CBDR is presented in

Section 3.3.

European Union

101 The EU ETS was designed to be phased in gradt
that there would be no major disrupp ns t o t he EU6s internal mar ket .
ETS (200507 and 20082 respectively), it was decided that the vast majority of allow&hsksuld be

allocated for free, with caps calculated on the basis of histSraraissionsNet costs to regulated sectors

were therefore related only to the difference in their emissions when compared to waned® they

received for free.

102 Although discussed and studied, competitiveness and leakages igall not achieve high
prominence until the European Commission (EC) proposals for Phase 3 of the EU ETS, which will run
from 20132020. The January 2008 proposals (European Commission, 2008a) included a major revision of
several elements of the schemmgliiding agreaterole for auctioning. Those sectors not considered to be
fexposed to a significant risk of carbon | eakagedo
throughauctions from the start of the peridsectorconsidered to bexposed to a significant risk were to

be allowed a phasirig period bebre full auctioning from 2020.

103 The January 2008 proposals sparked a major debate. Regulated sectors suddenly faced the
prospect of costs whicwere not covered by free allowances and began to lobby for a weakening of the
proposals; the EGegandetaiing how sectors would be assessesth e i ng fiexposed to a s
car bon brelthkamagleamic ;and policy research community ghklil studies on how the scheme

could affect regulated sectors in practice.

® UNFCCC Article 4 states, AAll Parties, takigagd i nto ac
their specific national and regional development pric
commitments
(see http://unfccc.int/files/cooperation_and_support/ldc/application/pdf/articled.pdf)

% At least 95% in Phasek andat least 90% in Phase [ practice, most Member States allocated 100%, or very
close to it, of their allowances for free in both Phases

“6Gr andfatheringd is used to relate current allowances
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104 The final package (Council of the European Union, 2008) was agreed in December 2008 as part
of the EC6s Ener gy anwhichClso inthudee targefeaimcigasingprenewaldeg e
erergy use and energy efficiencyable 6 shows that those sectors considered at significant risk would
receive free allowances fAto the extent onBand t hey
algorithms for assessing which sectors could be considered at significant risk can be interpreted as having
been weakened, allowing momubsectors into the category, although the data to be used in the
assessments has not yet been fully colleatetianalysed.

105 A number of subsidiary conditions were attached to allocation. Of key importance was the
requirement that the ftotal number of all owances
line with the decline of emissions capsbo. Gi ven t
the original number of allowances in the periods 2P@30 and 20228 even those subectors

continuing to receive free allocations will see tluenber declining over time. The provisions can therefore

be viewed as a gradual phaseof auctioning over a long period, allowing time for industry to adjust.

106 The possibility of financial compensation for iretit emissions was also included. The revised
Directive (European Parliament, 2008), Article 10a6 provides for the possibility for Member States to
compensate tlie most electrentensive sectors foincreasedelectricity costs resulting from the ETS
throudh national state aid schemes. Therefore, the Commission will correspondingly modify the
Environmental State Aid Gdelines by 31 December 2010.

Table 6. Proposed allocation under EC proposal of 23 January 2008, 12 December 2008

Sector Allocation EC Proposal, 23 January 2008 Final Energy & Climate Package
12 December 2008

Electricity Generation, Carbon 100% auctioning from 2013** 100% from 2013 in electricity

Capture and Storage generation but with a derogation

for certain Member States (at
least 30%, rising linearly to 100%
in 2020)***

100% auctioning for CCS

Sectors fiat si gni | Sectorsreceive upto100% of their 100% free all owa
|l eakageo* allowances for free in 2013-2020 extent that they use the most
efficient techno

Sectors not fat S | 20% auctioning 2013, linear increase | 20% auctioning 2013, linear
carbon | eakageo* to 100% in 2020 increase to 70% in 2020 with a
view to reaching 100% by 2027

*  Meaning they could be forced by international competitive pressures to relocate production to countries outside the EU that did
not impose comparable emissions constraints. This would simply increase global emissions without any environmental benefit.

**  Takes account of sectorsdability to pass on the increased cost of emission allowances.

*** The provision refers to new Member States in the east of the European Union. They are required to submit national plans
showing how the value of their free allocations will be spent on retrofitting and upgrading infrastructure and clean technologies
(submitting an annual report detailing investments) and diversifying their energy mix.

107. Looking further ahead, t h Bveneksg and ¢(pakage providionse E U
continues to be conditional on the outcome of the international agreements. The proposed amendments to
Article 10a of the amended Directive now include the provision, under paragraph 9d, that the list of sectors

or subsectas exposed to a significant risk of carbon leakage shall be determined after taking into account

% With a review by2025 at the latest
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it he extent to which third countries, represent.i
sectors deemed to be at risk of carbon leakage, firantyit to reducing GHG emissions ... and the extent

to which carbon efficiency of installations | oca:
proviso isrmace atnhatdafitaheare avail abl eo.

108 After the outcome of the international negotiations is known, the Commission is required to
prepare a report to the European Parliament and Council (expected no later than June 2010), including
proposals on how to take the outcome into account in theidming of the EU ETS. The proposals
include the following with respect to competiti:
Commission shall, in the light of the outcome of the international negotiations and the extent to which
these lead to gbal greenhouse gas emission reductions, and after consulting with all relevant social
partners, submit to the European Parliament and to the Council an analytical report assessing the situation
with regard to energintensive sectors ofsub)sectors thathave been determined to be exposed to
significant ri sks of carbon | eakage. This shall
proposals could include the granting of extra free allowances, incladimgporters in the EU ETS or

border measures

109 In common with allocation, the net effect of these provisions is to add some uncertainty to the
guestions of which subectors will receive free allocations and how the quantity they receive may change
over time.

110 Government collaboration with industry is the usual way to develop the databases necessary for
calculatingfree allowance allocations based on benchmarldbgeast within developed countries, certain

data aleady exists €.g. companies tend to report their fuel consumption to government statistics
departments). Other data are collected for energy efficiency best practice programmes and other
governmerd ed i nitiatives. The Eu metepartamordér toiesiabli@hswhiehx p e r i
sectors considedt o be at fiserious risk of | eakageo, they
the subsector levef?

US Proposal: Waxmasivarkey Bill

111 The develpment of the WaxmaiMarkeyBill as it has moved through its consultation phase has

also seen a move towards granting free allowances as a response to competitiveness and leakage concerns.
The proposals contained in the W&y 2009draft envisage absolutays for industrial sectors but allow

for the outputbased rebate of costs associated with direct emissions (85%) and indirect emissions (100%)
to those sectors consi tessandleakageunipades.ecanborictérmst tioesec o mp €
firms face an intensitpased cap with their effective carbon cost reduced from the market carb®mipric

the level of the rebate$hey therefore face a very weak incentive to reduce GHG emissions.

112 In common with the&eU ETS, a review following international negotiations is planned. In the 15
May 2009version in the US House, the provision was that by 2022, and after establishing sectors which
remaired vulnerable in spite of the rebate scheme, the Presodemd chooseto modify the rebate phase

out or implement a BCA, or both. From 2025, and if BCA were chosen, the Administrator would have
established a price for allowances that reflected the difference between the direct and indirect costs that the
US sectors must beander the Act and the direct and indirect costs of GHG reduction policies that foreign
governments impose on their sectors. The impacts of free allocattbe idS have to be factored iA.

provision in the draft that foreign countries would only needntpose 60% ofhe costsfacedby US
producersThis would have required calculations to be made for all countries across all their policies and

“ See the European Commi ssionds fACarbon Leakaged page
http://ec.europa.eu/environment/climat/emission/carbon_en.htm.
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measuresThere is of course a risk that such difficult and complex calculations, performed unilaterally and
in the absence of multilaterally defined principles or methodologiesld potentialy be politically
influenced.

113 As the WaxmarMarkey Bill has progressed through the US House, opfionsesponthg to
competitveness andebkage have been strengthenéalnerable industry would now be compensated for
100% of their direcand indirect emission costReflecting a preference for international agreement to
address leakage, negotiating objectivesveh®deen introduak in the Bill. If the US cannot reach
international agreement on how to address leakage, border measures will be introduced.

114 The assessment as to which sectors and countries will be covered by border measuoeg)és
based on of the costposed by different GHG PAM3he new assessment uses three tests:

1. Countries having accepted a binding econawge reduction commitment under an
international agreementthati at | east as striredWdnt asod that

2. Countries whose energy or emissions efficiency in the respective seéta q u a | to or
thano that of the US;

3. Parties to a bilateral or multilateral agreement aimed at emissions reductions in the specific
sector:®

115 Energy and tradentensive sectors where less than 85% of US imports come from countries not
meeting at least one of these tests will be included in the border measure scheme. If a sector is covered by
border measures, they will be applied yotd imports from countries not meeting at least one of the
criteria’® When determining the amount of allowances to be purchased by importers, free allowances
received by domestic producers need to be taken into account in order to avoid the risk of double

compensation.

116 Additionally, the proposal of Congressman Sander Levire®flune 2009°% based on an
agreement between him and Henry A. Waxman of the Energy and Commerce Committee, changes the
burden of proof fot he i ntroduction of border measures. The
to address uncompensated increases in costs for all industries receiving free allowances unless he
determines it is not in the national interest and Congress passedeg@d resolution ageng with that

d et er mi Additibnally,rthe date for the assessment has been moved forward, with border measures
now required by 2020, providing that a multilat
negotiating objedtesis not in place. These negotiating objectives include the equitable contribution of all
major GHGemitting countries, provisions that recognise and address the competitive imbalances that lead
to carbon leakage and include sanctions for any parhetagreement that fails to meet its GHG reduction
obligations.

100 section 767(c) of the Bill as of June 26 2009

101 Additionally, least developed countries and countries resplentsir less than 0.5% of global GHG emissions and
less than 5% of US imports in the relevant sector would be exempt from border measures

press Release of Sander M. Levin, Ways and Means Tr
Revisionstodl mat e Change Legislation Support Environment al
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Other Countries

117 Australia (Australi a, 2008) h-mtensiveatrddiexpoded S U p |
industries) a key principle within iteroposedETS*® Industrial sectors would face absolute caps but

would, similarly to WaxmarMarkey, receive outpthased rebates. These rebates would be calculated
faccording to the industenysist yhipseror u reNinetywpefceatg e o cun
rebates would be given to activities whose emissions intensity was at least 2@08 peOmillion dollars

of revenue, and 60% for activities that had at least 100Qi €£@er million dollars of revenue. Indirect
emissions would be includedom electricity use, steam purchases and from activities relating to
ffemi ssions associated with the extraction and pro
and ethane when used as a Markeay she propkdawould give &vermmo n v
weak incentive for industries to reduce their GHG emissions and can basseeapacitpuilding phase.

118 Japanbés JETS was | aunched in Octobers@dget08. Tt
levels and verificationThere is a planned move to a mandatory scheme in 2013 but some commentators
(e.g. Takamura and Kameyama, 2009) believe that Japanese industry opposition to such a scheme could
delay or even result iils cancellation.

119 Emissions Trading Schemes have also been proposed for countries including New Zealand,
CanadaSouth Africa and South Kore@ihese schemes are each at a relatively early stage of development
and it is difficult to daw any firm conclusions as to how they might deal with competitiveness and
leakage, either now or in the future.

3.2 WTO/GATT Legality
Border carbon ajustment

120 Whether BCA would be legal under WTO/GATT rules baen much discussed. It is possible to

say more than simply #fit dependso, but uncertai
[Settlement] Panel ruling can give a definitive answer on whether a BCA is legal. A ruling can only be
made about a spedfiBCA, and then only when it has been implemented and a challenge against it has
been raised®

121 Whilst it is not possible to establish in advance whether a BCA would be legal, legislation and
experience point to ich characteristics would make legality more, or less, likely. The legal treatment
would differ depending on whether the measuasin the form of a tax designed to make importers pay in

the same way that domestic producers paid in a domestic carboggiare BTA), or in the form of a
requirement to buy allowances at the border in parallel to a domestic requirement for producers to
participate in a cap and trade scheme where allowances are assigned and/or a&lfctioned.

122 The 1970 report of the GATT Working Party on Border Tax Adjustments was inconclusive on
the question of whether a border tax could be applied in the case of energy used in the production of a
good Thesame uncertainty carries over to tax adjustneenthe basis of the emissions embodied in that
energy use® A tax adjustment would probably be ruled

WKnown as the fACarbon Pollution Reduction Schemebd

MAssessing BCAs in this way is not the WTOb6s preferrec
of external guidelines than hbe de factojudges of clinate change policyNevertheless, such am eventuality
remains a real possibility.

195 For further discussion see Ismer (2Q09)
196 Supraat XX.
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demands that taxes and internal charges on imports not be applied in excess of those applied to like
domesticg o d s . A key gquestion here is thereforen wheth
importedgood which has been produced in a GH@&nsive manneigsthe latter would be chardewell

in excess of the formeWTO jurisprudence suggests that tpegbably would be considerétikeo.*"’

123 The answer tdthequ e st i on of addiessddepart thes longtandisgoquestion of

whether the GATT allows for discrimination on the basis of how a productdsipedi in trade parlance,

on the basis of processing and production methods (PPMs). If a good produced using a relatively clean
PPM is considered Aliked a good produced dtmt a pol
they be treated eqgll This is not the final answer to the question of PPMs, howésadiscussed below,
PPMbased discrimination can still la@oidedby aresorttatheGATT 6 s Gener al Exceptio

124, If the measure in question wasegjuirement to purchase offsets at the border as opposed to a tax
adjustment, it would, as a regulation, be covered by GATT Article 1ll:4, which requires that imports be
accorded regul atory treat men trdediita dike domess profluats. our a b
fiLikenes® under this obligatiotis slightly more loosely interpreted than under Article 1{%2so it is not

clear how a panel would interpret it in a case that discriminated on the basis of that@hkBy of
production. If the products werruledfiunliked, the regulatory discrimination would of course be allowed.

125 For both taxes and requirements to purchase allowances, GATT Article | would still need to be
respected. This -favoti €d e n ate ima ned that angnmunable ttreatment
granted to goods from one country must be granted in the same measure to like goods from all other WTO
Member Countries. The key here is that any BCA would need to be equally applied to all mgporti
countries and not just to those that were deemed to be lagging behiedfighthagainst climate change.

This is a process concetmweverand not related to the question of PPMs and like goods.

126 For both axes and purchase requiremeni® Article | and Article Il obligations, if breached,

would not be tk final word on GATT legaltyGATTo6s Article XX sets out
circumstances under which countries ey e ach GATT & s Thetlvedrcurpstamcesithati on s .
would be relevant are for measures:

A(b¢gcessary to protect human, animal or pl ant
and

i ( eelpting to the conservation of exhaustible natural resources if such measures are made
effective in conjunction withiet r i cti ons on domestic product.

127. While XX(b) might be invoked, most analysts agree that climate change measures are more
likely to be considered under XX(g), a Héaistaining atmosphere argualileing an exhaustible natural
resourcé This language has been interpreted so as to contain two key tests. First, does the measure in

197 Japad Alcohol i GATT Panel Report, Japan Customs Duties, Taxes and Labelling Pt on Imported
Wines and Alcoholic Beverages, L/6216, adopted 10 November 1987, BISD 34S/83. Epemisfvere not
considerediiked Article 111:2 would probably be violatedasthe charge would have to be exactly the same or
better for the impori a daunting challeng¢hat would involve precise calculath of embedded carbon in the
imported product

MECs Asbestos gave #Alikeod in this sentence a frelative
inherent in a product could be part oflehess determination.

199 Hufbauer, Charnovitz and Kim (2009)
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guesti on 0r estvaionefnatirad resounceSeamis & made effective in conjunction with

domestic retrictions? Both a border tax and a request to purchase allowances would likely pass the first

test. If treatment of the imports and domestic goods were generallyhamded, the second tesould
also likely be passedNote, howeverthat evemhandednessvould arguably be violated if domestic
producers were given fredlowancesvhile importers had to pay fohem

128 The final question to be considered i f Articl
fcapeauodo obligations, an a ddouttprotectioaidt mearitdhechapetue st s
requires that:
n. .. measures are not applied in a manner W
unjustifiable discrimination between countriekaxe the same conditions prevail, or a disguised
restriction onnternational trade ...090
129 The Article XX chapeau has important implications for how a BCA is applied, and to some
extent how it is designed! but its interpretation is still in the process of evolution so how it would apply
to any particilr measure is hard to predi@ased orexisting jurisprudence, however, it is possible to
derive several important guidelines for any BCA that hopes to confornito d¥ligations:
T The measure should allow for Ainquiry into

for the conditions pr eVaNehning thaif the applitatoeof c o u n t

the BCA is triggered by a judgement that the exportimgntry is not serious enough in its
climate efforts, that judgement should be formally challengeable. Moreover, the systems of

certification and assessing comparable actions should probably involve some degree of input

from the affected countri&S and inclde an appeals mechanisth.

1  The measure should allow other countries to meet the conditions of entry in their osvn way
(a finding that applied to a trade ban, but which would probably hold for regulations as
well).**> For example, a BCA triggered by the laok a capandtrade scheme identical to
that in the importing country would probably be unjustifiable. The trigger should allow for
the exporting country to have regul atory

1 It may be that the chapeau demanffieres at international agreement as a prerequisite to the
fallback of unilateral measuré¥.If so, and if a successor agreementh®Kyoto Protocol

101t is interesting to note that this language was directly imported into Article 3.5 of the UNFCCC, which commits
Parties to not employ protectionist trade measures to achieve climate oh@jees.

M1 Though design is more the ambit of Articles | and II

12 United States Import Prohibitions of Certain Shrimp and Shrimp Products, Report of the Appellate Bodly,
WT/DS58/AB/R, October 12, 1998, (hereinafter, Shrmptle AB Report), paragiph 164.A S h r-T unrpt | e 0
the only mandatory Processing and Production Methods (#RbBd law to be chalhged under the WTO thus
far. It concerned the US requirement that imported shrimp be caught using nets that excluded sdaaturtles
measure thawas cleared as WT€@gal, though many aspects of its applicatiaiated trade law obligation#. is
the case most widely referred to when trying to assess whether Article XX would cover céfatdd trade
measures.

M3This is not a threshold test, kihie AB in ShrimpTurtle (para. 172) held that unilateral determinations underscored
the unjustifiability of the measure.

114 Shrimp Turtle AB report, paragraphs 1881.

15 Shrimp Turtle AB report (art. 21.5), paragraph 144.

1% This is not clear cufThe Shimp-Turtle AB report is often credited for this principle, but in fact the finding was
that treatment was arbitrary not simply because international negotiations were not pursued, lhattieddS
pursued international negotiations with soiM@&mbersand not others. U8 Gasoline (GATT Panel Report,
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is signed, it couldbe difficult for a WTO Memberthat ispartyto the successor agreement to

apply BCA aainst another WTQMember Party*’ (internationalagreement would have

been achieved, and the fallback made unnecgsgary discrimination in the application of

the BCA should drel at e'"FaexanpleexgeplionsfariidDCsd of t
on ecmomic development or equity groundss they are arguably not relevant to the
environmental aims of the measure, might constitute unjustifiable discrimination.

130 Political considerations are important in this cahteéA trade dispute would likely arise if a
unilateral BCA were implementedhe result of a WTO dispute settlement p&ietould require one of
two findings

f thatt he measure does not violate WTO | aw, thu
the globalstandaresetting body for climate policy;

1 thatthe measure does violate WTO latwisexposing the trade regime to criticism from the
environmental community for sitting in judgement of climate policies.

131 There remains the possibility of flexibility: WTOMembers could amend WTO law, reach
specialised agreements or grant waivers for the use of certain.BC8sch changes would require
agreement between a majority or all WIembersthat the issue wasufficiently important, and the
solutions fair and effective enough, to warrant their attention.

Carbonproductstandards

132 Voluntary PPMbased discrimination happens all the timi is a fact of business. Consumers
typically buy products and services on the basis of a number of ¢riteci@asinglypone oftheseis how
thegood in question was producdebr example, Home Depot (a Ufaised home improvement store) now
buysonly sustainably harvested wadderhaps more importdy, many European countri@ésand other
OECD and notOECD governments have now developed prescriptive public sector sustainable
procurement policies based on various standards ardbleels (sich as the Blue Angel and FSC).
Voluntary discrimination &lo occursinder ecdabelling schemes that incorporate PB&bel criteria (not

all do).

133 Mandatory standards would almost certainly be referred to the WTO dispute settlement panel,
where precedent shows that rexssuto the Technical Barriers to TrafleBT) provisions would likely
result in the standard being deemed aidato trade and thus illegal.

United Stated Taxes on Petroleum and Certain Imported Substances, L/6175, adopted 17 June 1987, BISD
34S/136) might also be read as requiring attempts at international agreement (pa&s. 27

17 Alternaively, it could be argued that a future international climate agreement may not ingiudeisionon how
to deal with leakage and thus that the need for trade measures persists

118 Brazil i Measures Affecting Imports of Retreated Tyres, Report of theelgip Body, WT/DS332/AB/R,
December 3, 200Tyres, paragraph 93.

119 Werksman, JD (Ibid)

120 Cosbey, Aaron. Border Carbon Adjustment. Trade and Climate Change Seminar,-20n20®3, Copenhagen
Denmark. International Institute for Sustainable Develepim
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Free allowances

134 WTO rules are clear that it would not be possiblelltzate allowancefor freewithin a country
and then require importeto pay fothem Proposals of this type have not currently been tabled under the
EU ETS or other schemes, but haeeasionallybeen voiced in the US debate.

135 The provision of free allowances under the EU ETS has been tested to some extantheithi
Eur opean UnCorxlosioss weiah oan bedralthare:

1 The questiorof whether the grairtg of free allowances amounts to state aid undeiclé
87 of the European Treaty has not been clarified by the European.Courts

The legal challenge of allocation rules by affected competitors is fraught with difficulties

The European Commi ssion remains thet®trate
This allows it to avoid that legal action puts the functioning of the EU &fTfsk and
allows it to use the state aid déinstrumentd

136 Bordoff (2009) considers the eligiliifi of free allowances within WTO rules. Under the WTO
Agreement on Subsidies and Countervailing Measures (SCM Agreement), free allocation would be a
subsidy if it 1) were a Afinanci al contributiono
Aipeci fico to certain industries or sector dree Each
allowances are a subsidjo be actionable under the WTO, they need to cause adeests to other

WTO Members Bordoff concludes that free allamces may not meet this criteria because of the
opportunity cost principle, i.e. that whether allowances are given for free or auctioned does not alter a

f i r md snodow muh itowill producerhis may be true in the short terbut free allowances ould
clearly benefit a firmés profitability and hence

137 Other commentators argue, invoking the concept of property rights, that there is no case to
answer and that free allanes do not constitute a subsidjo case law has been established either way.

3.3 Interaction with other Fiscal Instruments/Policies and Measures

138 The analysis so far hasoughtto establish what impact optiorsmuch as BCAs and free
allowances would have in reducing conifietness and leakage impacit$ie picture is complicated by the
possibility of implementing fiscal instruments and other PAMsountries without a carbon cost

Flanking measures in countriesvith GHG PAMs

139 There is some evidence that sectors subjected to more onerous environmental regulations or
whose treatment becomes less favourablanother way €.g.via a reduction of government subsidy or

121 The EU Emission Trading Scheme put to the test of Statéedentation byoélle de Sépibus to the NCCR,
Berne, January 2009. World Trade Institute, Berne, Switzerland

2ZWithin the EU, fAThe object i veefouhdingTreatteeoftheiEdropeamnt r ol i
Communities, to ensure that government interventions do not distort competition arabmtraunity trade. In
this respect, State aid is defined as an advantage in any form whatsoever conferred on a selective basis to
undertakings by national public authorities.
(http://ec.europa.eu/competition/state_aid/overview/index_en.html)
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suppg t ) can be at | east partial |l y*®Thesempeasnoresaml dildte by o
the impact of the carbon cost on the sector in question, reducing competitiveness and leakage impacts and
subsequently reducing the scale of response ddeala BCAs, free allowances or other options.

140 How flanking measures interact with carbon costs and responses is measure argpseifinr
Measures could fall within four categories:

9 those that directly affechortterm production decisi@e.g. reduction in the cost of an input
(e.g.in VAT on electricity consumption);

9 those that relate to investment, either to a specific piece of equipment or more generally to
make investment more attractived.by allowing higher depreciation rates);

9 support for longer term R&De.g. demonstration schemes for carbon capture and storage
(CCS);

i those that have a more general impact, effectively improving the financial position of a
company €.g.a reduction in labour taxes)

141 It is difficult to generalise as to thmpacts of flanking measurel$.canbe concludel, however,
that their use reduces the need to compensate firms and thaéxaet impacts require caspecific
econome analysis.

Fiscal instruments and PAMs in countries outside the GHG PAM regime

142 Fiscal instruments and other PAMs that other countries have, or could, implement make the
challenge of accurately assessing thellef/istringency needed & BTA that much more difficuliWhat is
ultimately requiredis a calculation of how PAMs in other countries compare in their final regulatory
impact to thosen the country imposing a BTAThis sort of comparison directly leads donsiderations
around the responsibilities of different countries to reduce the emissions thatdé#athte change.

143 Under the UNFCCCO6s Kyoto Pr ot ooludelemissionscaps. c o un
TheUNFCCC and Kyoto Protocol include the principl
(CBDR) , with the Bal.i Action Plan adding te¢ hat a
mi tigati on acltis accesed thdt Niffeidit sojies will act to reduce their emissions in

different ways with any combination of PAMthe UNFCCC has never attempted to prescpilécies or

their stringenciesRather, the role of the UNFCCC has been to facilitate agreements on the scale of
nationalcommitments and on the common mechanisms which can beRus#tkranalysisleads tathree

guestions

1. What measures are ndmnex | countries planning?
2. How would different national approaches be

3. What consideratios are included within the major Emisssarrading Schemes?

123 gee forthcoming papers by Professor David Victor and Professor Nigel Lucas on the political economy of subsidy
reform and lessons learned frodomestic policy(See the Global Subsidies Initiative of the 1ISD, Geneva
www.globalsubsidies.org/eforthcoming)
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What measures are neAnnex | countries planning?

144, While the multilateral climate regime does not require developing countries-ANoex |
countries) toset overall caps or reduction targets for their GHG emissions, these countries have
implemented or proposed a very wide rang@AMs which haveeitherthe primary ainof reducingGHG
emissions or would lead to nections as a secondary impa€th i n atl Syead plart? including the
commitment to reduce energy intensity, has received much attebtibnChina has many PAMS
covering,inter alia, membershipn the Asia Pacific Partnership on Clean Development and Cljrttete
Cleaner Production Promotidraw; electricity and coal price increas@sport duties and a green lighting
programmé? Similarly wide sets of PAMs are planned for countries including Brazil, Mex8cmith

Africa and South Korea.

145 Section 2.lillustrated the differences in costs that a Latin American cement producer could face
from different GHG PAMSs, noting that whether not PAMs resulted in a carbon costas a key
discriminator.There are clearly major challenges in assessing what thetsnpfavarious PAMs woulbe

as carbon cost equivalentvaluating the costs and impacts of policies and measures has a long history
but does not give easy answ&fs.

146 One of Ch i nsanpler policieswith associatd climate change impacts its adjustment of

import and export taxeqd tariffs. Over the past two decades, Chinese policy has progressively removed
incentives to energintensive highpolluting exporters and régred them with export tariff&t is gererally
understood that these changes have been pursued primarily for economic reasons, with China aiming to
export higher value added produ¢isdge, 2009).

147. However, it is possible to calculate the equivaleritieran terms of carbon. For 20@8 these
were (Voituriez and Wang, 2009):

1 Steel: U 3-4B/tCQO;
1 Aluminium: 0 1-36/tCQO;
1 Cement: U 2-3.5tCQ.

148 Theimpacts of these tariffs depelmdn Chi nads pabmarkets and onithe opfponso d u
Chinese industry hafr reducingits GHG emissions Again, specific economic analysis is required to
ascertain the type and scale of impacts tariff changes would have within a world system featuring, for
example, the EU ETSith a certain carbon market price.

How would different national approaches be treate

149 Inasmuch as equal reductions, or comparable efforts, are the aim of BTAs, there isemsiear
between such schemes and the principlacommon but differentiated responsibibtsis elaborated in the
UNFCCC That principle hold that developed countriefecause ofheir historical responsibility and
increased capacity to act, should badreavier burden of responsibility for action addressing climate

22 Cchi n d"&-gearPlan, http://www.china.org.cn/english/features/guideline/156529.htm

See the Worl d Re-BAMa Databaselfar details bf pdlicesd and Be@sures for 18 key developing
countries ahttp://projects.wri.org/sgpamsdatabase/

126 gee for example Wooders (2006) paper for Energy Charter Secretariat
127 5ee UNFCCC preamble, Article 3.1 and Article.4.1
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change.It serves asthe basis for much text that differentiates commitmerdsedd on economic
circumstanced-or example, Article 3.4 states:

APolicies and meas usystam agamnst pumantueed thangehshould bei ma t
appropriate for the specific conditions of each Party and should be integrated with national
development programmes, taking into account that economic development is essential for
adopting measurestoaddresd i mat e change. 0

150 It is possible for BCA schemes teflect the principle of CBDRThe US WaxmaiMarkey Bill
for example, exempts least developed countries from coverage. In earlier draftsiesouverte also
considered to have Acommensurate greenhouse gas re

n. .. the country has i mplemented policies, i
fees, that individually or collectively place a price on greenhouse gas emissions from asector
subsector that is at least 60 percent of the cost of complying with title VII of the Clean Air Act in

the United States for such sector or subsector, averaged overyaevar p&r i od. 0

151 The fact that 108 equivalence is not required is a concession that goes in the same dirsction a
the UNFCCC principle of CBDRBut the question remains: is CBDR appropriately interpreted at the
national level, or should it be decidd@roughinternational negotiations under ttitNFCCC? That is, it

may be that even 609 too high, and that the global community under a{20642 regimewill agree to
something quite different.

152 The possibilities for tension between the principle of CBDR aationallyadministered BCAs

are obvious. This does not mean that BCAs would be impossible within a system governed under the
principle of CBDR, but it would require the channelling back of BCA revenues to developing countries
and/or some other form(ef flanking measures.

153 Furthermoreit is clear that even in countries committed to equal reductions in national GHG
emissions the reductions expected from different sectors may differ. Fiscal and other castergivegs

to sectors would also vary as a function of theadd®AMSs they are subjected talso, the costs of GHG
emissions reductions differ by country, tending to be lower (in terms of percentage reductions from
business as usual) in developing coiastl” It canbe concludel, thereforethat equal reductions would

not result in comparable costs and incentives to the same sector in different countries.

What considerations are included within the major Emission Trading Schemes?

154, Section 3.1 reviewed the considerations. Waxidankey (L5 May2009) would exclude LDCs

or countries responsible for less than 5% of global GHG emisaimhsovers only primary products. The
progranme has to be established in a manrearisistent with international agreements to which the United
States is a party." This provision would include, of course, the UNFCCC and arB0fi@stlimate regime
that the US ratified.

155 The EU (Council of the Eopean Union, 2008) would also limit its consideration to countries
irepresenting a decisive share of worl d producti

128 Section 405 (b)(2), May 15 2009 version (now superseded)
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Afirmly commid@t to reducing greenhouse ffigiemgy ofe mi s si
install ations | ocated in these countries is compaea
its sectors were at significant risk of carbon leakagd apply relevant measures.

156 Australia (Australia, 2009) has ventured an approach that seswmnéy partially reflect CBDR. It

makes its proposed reductions in GHG emissions conditional on a nuntréeisdi ncl udi ng fAadyv
economy reductions, in aggregate, of at least 25 per cenivbelt 990 | evel s by 202(
developing economy commitments to slow growth and then reduce their absolute level of emissions over
time, with a collective reduction of at least 20 per cent below busasssual by 2020 and a nominated

peak year forrdividual major developing economies

3.4 Experience of Implementing Similar Schemes

157 The options being considerdor responéhg to competitiveness and leakage imgalcave few
direct precedentdVhilst there hae been a number of emisstimading schemes implemented, thése
minimal experience outside the Kyoto Protocol of trading of allowances between cotihffiess is it
not possiblé¢o draw lessons around free allowance schemes.

158 A large number of environmental labelling scheragist Carbon labels have typically been
attached to retail products such as washing powders and foodstuffs. While clearly dissimilar to the
commoditieson which competitiveness and lealkagoncernsre focusegdthe most important difference is

that these chemes are voluntary in natur€his is critical for WTO legality: voluntary schemébsave
traditionally not beencovered by the WTO unlesseih have government involvementhis governmen
involvement is strictlyinterpreted even relatively limited activities are enough to lead to a scheming
under t he WTUGdershe &VoQ, eecoarse €0.a dispute settlement almost always concludes that
labels breach the TBT rules and arerdetillegal.

159 There is little doubt that carbon elabels will continue to proliferate, with the range of offerings

from private companies (e.g. Tesco), standards organisations (e.g. 1ISO) and NGOs (e.g. WRI and
WBCSD) continuing to expand. Of concern is that there is no agreed, international standard for PPMs and
the claims and benefits of different labels can vary widely. More positively, it should prove easy to add
carbon information to existing labels. The exprde of ecdabelling does provide some lessons around
design and governance, for example the benefits of an open process with wide consultation (Aguilar et al,
2009).

160 The BTAs being considered would have int¢ioreaal coverage and the tax levied would be
proportional to the carbon content of the produ
Importantly for WTO legality, they would be mandatory and implemented by governments. The only
exampleofaPR-based BTA i mpl ement e duntdad dcasigmerfundslU®7Ine US 7
order to create a-ufddummss tfisscheme establishedtlehies orcimparss of crude

oil and certain chemical$nterestingly for BCAs, it also inctied a list of secondary products which had

used the chemicals within their manufacture and applied levies on the basibafied chemical content.

After an initial attempt by the US to charge a higher levy on foraigwortersof crude oil than on

domesic producers had been replaced by equal treatment, the GATT dispute settlement panel ruled that the
scheme was legal; equivalent levies were raised on both domestic producers and importers

130 The only experience outside the Kyoto Protocol of trading between @sumias been limited sulphur oxide
trading between the US and Canada
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PART IV: ANSWERS TO K EY QUESTIONS
CURRENTLY FACING POL ICYMAKERS

Conclusions

161 The first section of this paper asked seven questisttiewhether currently considered responses

to competitiveness and leakage arpapo pr i at e, noting that the-iméspon
over the mediumand longterm.Based on the analysis presented in the paper, answers to these questions
are now presented.

4.1 Are free allowances effective in reducing competitivenessd leakage impacts?

162 Free all owances are currently the tool used
Scheme (the worl dés | argest ) an daffdctedrindustrylumderéha si s
U S poposedVaxmanMarkey Bill . The attraction of using free allowande<lear:inter alia, they do

not have a direct link to trade and thus largely avoid discussions around WTO legality and possible trade
disputes; they do not require detailed measwent of the embodied carbon content of goods; they are
administratively relatively simple; and they argplar with affected industry.

163 For policymakers concerned with getting an ETS into legislation, frevaallcesare thus an
appealingoption. This does not mean that they would also be effective or efficient at responding t
competitiveness and leakag¢n d er absol ut e e mi $esnpomdustioncdacsions wilf i r ms
factor in the cost of carbon wiheer they are paying for allowances or receiving them for free. The cost of
carbon a firm is exposed to can be significantly lower than the allowance price in the market; this depends
on the scheme specifics related to how allocations are updated anek @dasunew entrant provisions.

Under intensitybased caps, rebates of allowances similarly reduce the effective cost of carbon below the
allowance price in the market. While such rebates will reduce competitiveness and leakage concerns, they
do so at the @st of reducing the environmental effectiveness of policy. At the limit, rebating 100% of
allowances under outpirased allocation would eliminate leakage concebos would give firms no
incentiveto reduce GHG emission@utputbased allocation (OBA) iattractive to firms in that it doesn
constrain their productigrbut again there is alownside by giving no value to plant closure, firms will
overproduce and ovesbate compared to the economic optimum. Economic efficiency for a particular
environmatal outcome is lowest for OBA.

164 In the longer term, firms have greater flexibility as to where they can locate production and thus
competitiveness ankbakage impacts can be high&he impacts of OBA can be facr ed i nt o a f
decisions by theiestimatingthe future carbon market price aledel of rebated allowanceghe impact of

free allowances granted under an absolute cap is more difficult to ascertain. Whilst it is clear that a firm
granted free allowares will be better off financially than one who must pay for them, how this translates

into future investment location decisions is less obvious. A firm will be incentivised to invest in a country
where it expects to receive free allowances in the futhase it receives before making the investment
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will simply improve its balance sheet, making it more likely to invest in new laritnot incentivisig
onelocation over anothekVhether free allowances are sufficigmtentiveto change locatisdepend on
a range of economic, ptital and regulatory factord.he nature oftie industry is also importantapitat
intensive industries which require the construction of large plants with long supply chains may be better
incentivised by measures which resgddalirectly to investment needs rather thaglinked to production.

165 There is little empirical evidence to suggest whetitenot free allowances would be effective.
Economic theory strongly suggests that thely mave little or no impact in the short term. In the longer
term, littleis knownabout how effective free allowances would be in encouraging producers to remain in
countries with climate change PAMs. There must be a strong suspicion that free allpwdniciedave

the nature of a compensatory payment, will have little impact on competitiveness and leakage. They would
thus represent an ineffective use of government resources (Neuhoff, 2008)

4.2 How many free allowances should be given?
166. The answer to this question is mttaightforwardlt requires

1. Definition of a compensation level principle. If a country wishes to constrain its GHG
emissionsponewould expect companies with GH@tensive processes to seeitharofits
fall (if they do nothing to respond to the new policies and measures). If auctioning were
introduced along with a BTA, profits would almost certainly fall in enenggnsive
industries as the price of their product increased and demand fielila@iag the level of
free allowances to fully compensate for the expected loss in profit from the imposition of the
climate change PAM thus appears egenerous

2. Certainty as tavhether affected industry is already partially compensated. Certain alfocat
scheme details, particularly those relating to the updating of allocations and closure
provisions, tend to dilute the effective carbon cost faced by industries. Flanking measures
have also often been associated with the imposition of environmental RAMs past.

Both of these are forms of (partial) compensation to industry, and should result in a lower
level of compensation through free allowances

3. Analysis ofhow the specific market works. Section 2.1 discussed the economic principles
governing howindustry would be affected by GHG PAMs. Of note is the ability of industry
to passon some part of cost increases to consumers. This depends on a range of factors
including market structure, produstibstitutestransport costs and product differentiation.
Lobby groups often make the assumption thabassthrough of costs is possibleut this is
unlikely to be the case in the enefigyensive industries around which competitiveness and
leakage concerns are focused.

167. It is extremely difficult to arrive at any more than rouggtimatedor the criteriaabove Earlier

EU proposals attempting to identify the prefegutral pass through rate were abandoned in favour of a
simpler approach involving cost increase angbar intensity indicators. Both the EU and Waxman
Markey Bill appear to run the risk of significantly ox@mpensating industries. This both represents a lost
opportunity cost of government revenue and also is likely to delay restructuring of -amergive

industry. It would also set a weak precedent for sectors not covered by the ETS, creating the expectation
that their effor$ can be watered down.

168 It could be concluded that calculating the optimum level reg fallowances to grant is not
possible with any degree of accuracy and that a gradual-pbasé free allowances over the medium
term is a reasonable strategy to follow.
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4.3 Do we have the data we need? Will we?

169 The previous responge how many free allowances should be given highlighted the difficulties
of attempting to simulate how markets will change when ¢énwnange PAMs are implementékthe
range of results which models give, and their sensitivity targe of drivers, means that models are
unlikely to everbe anything more than aseful tool to gain understandingf the key drivers of
competitiveness and leakage impacts.

170 As GHG PAMs are implemented a set ehpirical data will be generated, notably around
changes in trade and the location of production. But it is wrong to assumi¢ wititbe possibleto
pinpoint the impact of GHG PAMs from this dathere are simply too many factors driving production
dedsions to enable the impacts of any single factor to be ascertained.

171 This analysis leads to the conclusion that options such as granting free allowancazgtirels
estimation ofthe impacts of GHG PAMs on cqmtitiveness and leakage will always be based on
uncertain calculations. The level of uncertainty may be high. Policies such as BTA, which imposes a cost
but daesnot require any understanding of how competitiveness and leakage will be impactedwaBTA

not implemented, should thus be favoured under this crit&tion.

4.4 Are free allowances a subsidy?

172 The issue has not been tested and no clear conclusions can be drawn as yet. WTO rules would
definitely be brokenf a scheme granted free allowances to domestic prodbaérsquired importers to

pay a BTA or some other charge, but such proposals do not form part of the EU ETS or proposed schemes
in other jurisdictions

173 The EU ETS is the only schentie datethat has had an operational free allowance scheme, and
even this has only been operational for four yea
internal market rather than looking overseas. Given thadr atbuntries do not as yet have operational

ETSs imposing costs on their producers, challenges between countries on the basis of relative levels of free
allowances given to a particular industry have not yet been postligg. are certainly possibla ithe
future,however and a O6support war 6 could devel op.

174 Section 3.3 referenced Borddff2009) statmentthat free allowances met the three criteria of

what constitutes a subsidy udes ad CountesailingTMedsgres Agr e
(ASCM) : they are a Afinanci al contributiond by ¢
certain industries or sectors. To be disciplined under the ASCM they must also be proven to cause adverse
impacts on one romore WTOMembers Free allowances will not be challenged until GHG PAMs are

more advanced in more countries. When this is the case,steestrong possibility that challenges will be

made and that adverse impacts will be proven. Although much oktja &ttention to date has been

focused on whether BCAs would be eligible under the WTO, this does not imply that free allowances are
themselves eligible.

131 |t is also important to note that there are other possibilities to deal with competitiveness and leakage concerns: see
Section 4.5 for a potential portfolio of tools.
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45 Would BCAs be an effective alternative?

175 Whether BCAswould be effective in reducing competitiveness and leakage is far from certain.
Results from modelsonsideringsingle sectors of the economy (eigpn/steelor cement) suggest that
imposing differential carbon costs between countries would alter produntthe short and longrm and

would lead to leakage. There is no consensus on how large such leakage would be. Models which take into
account the interactions of sectors with the wider economy show résatitsan be contradictory. They

tend to showhat leakage is driven principally by the fossil fuel price channel, i.e. that climate policies
reduce fuel demand in their countries of application which lowers fuel prices-winkdd and thus
increases consumption. The models tend to show that BCAsrailsfer costs of meeting emissions
commitments from energytensive sectors to other parts of the economy aridalgio reduce world
welfare.

176 There are 6éhorses for ¢ ouls]lsads to.be cBaséndaking (n®0 0 9 )
account the characteristics of an industry, including costs structures, international competition,
technological status quo and potentially market structiires | | determine the | ec
iMoreover, cyeabiobnpoftédopolbi takes time and requi

1 Direct compensation when climate policy results in high indirect costs (e.g. of increased
electricity prices to aluminium producers);

1 Border adjustment when climate policy results ighhimpact on direct or operating costs
and: the product is homogenous; the product is not from a process which isinggitsive
or incapable of running with plant at part load;

1 Outputbased allocation when the product is not homogenous but all othditions are the
same as above;

1 Direct compensation or free allowances with a new entrant reserve when processes are
capitatintensive and/or incapable of running at part load.

177 BCAs do not appear to be a cleatiop which will respond effectively to competitiveness and
leakage across sectors, be easy to implement and fit easily into international climate change and trade
agreements.

4.6 Could BCAs be implemented?

178 Whilst much discussed and analysed, ther@serious doubts as to whether BCA will ever be
enacted. The European Commi ssioné6és proposals for
phasing out of free allowances in favour of auctioning, which th&é&&Calways regarded as the preferred
allocation methodology. When faced with resistance from industry, the EC chose to move back to granting
free allowances rather than implementing a BCA. The US proposals under the \Aiankay Bill also

see free allowaces, with border adjustment added as a further provision from 2020 if, following a review,

it can be demonstrated that US producers are operating at a competitive disadvantage. The share of
allowances granted for free suggests very strongly that suctsipres/will not be needed, as the value of

the free allowances that US producers in endémtgnsive sectors would receive appears large enough to
offset any profilosses Given that BCAs under that regime would prove technically extremely difficult to
implement and would almost certainly sour the international trade and climate regimes, it appears likely
that the US would continue with a generous free allowance scheme into the foreseeable future.
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