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Border Tax Adjustments: A feasible way to address
nonparticipation in Emission Trading

Roland Ismer and Karsten Neuhbff

CO2 emission certificates internalise effects gbilofuel consumption on global climate and
sea levels. If they are only implemented in sonuatcies, then their effectiveness is limited;
Consumption, production and investment decisionsndb reach the optimal allocation,
production with inefficient technologies in non-peipating countries can even be increased.
Furthermore industry lobbying might result in lieit application of CO2 emission certificates
or less ambitious reduction targets.

Border tax adjustment at the level of additionaktsoincurred for procurement of CO2
emission permits during production of processedeni@s using best available technology
limits the distortions. We show that it can be catiljpe with WTO constraints. Crucial
features of a practicable implementation are sigipfi achieved by a focus on the CO2
emissions caused by processed materials and a aepmeatment of electric energy input to
take account of regionally varying fuel mixes.

1. Introduction

The European Union has recently adopted a direativiging the member states to introduce
greenhouse gas emissions certificdtEsom January *12005, certain business activitideading to
emissions of carbon dioxide (GOwill require permits for these emissich¥he permits contain the
obligation of the business to hand over allowancegering the emissions within four months
following the end of the calendar y€aFhe allowances, which are freely tradable wittiie Uniof,

will mostly be allocated to the businesses freehafrge’ A small part of at first 5 per cent, rising to
ten per cent by 2008 can be sold to the busindsskes individual member state so choo8&he
directive aims to implement the obligations undee tKyoto Protocol, according to which the
European Union has to reduce its greenhouse gasienms by 8 percent by 2008 to 2012 relative to
the 1990 levels.

! Karsten Neuhoff, Department of Applied Economitsiversity of Cambridge (Corresponding author)
karsten.neuhoff@econ.cam.ac.uk. Roland Ismer, Rorgsstelle fir Europdisches und Internationales
Steuerrecht, University of Munich, Germany. We wblikke to thank Arina Puchiite for research assistaand
participants at a DIW seminar as well as Gernot gadipofer, Denny Ellerman, Christoph Herrmann and
Michael Pollitt for valuable comments. The usualezt applies.
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However, the US as the biggest £ghnitter has decided not to ratify the Kyoto Protod his raises
concerns as to the unequal treatment of produndiseideveloped Kyoto countries, among them the
European Union, and the US. Whereas the former kavecur the costs of C&abatement plus
whatever carbon charges are in place, the lattenatosuffer that burden. Both equity and an
efficiency consideration result. First, it mightpgar unfair that European producers have to compete
at an unequal footing, which would mean their gsofvould be lower. Second, the unevenness of the
playing field threatens to at least partially déftlae purpose of the introduction of emission
certificates. Energy efficient and therefore low Zidtensive production in participating countries
might be replaced by less energy efficient produrciin non-participating countries.

Border tax adjustments (BTA)an contribute towards mitigating these problessborder tax
adjustment consists of the imposition of a chamyéported products correspondig to a tax borne by
like domestic products and the exemption from anission of taxes on products when they are
exported® In practice, this means that exporters from theofiean Union will get charges they
incurred at least partially refunded. Importers tlom contrary, will face a tax payable on entetimg

Union!*

This paper will propose a system of border tax stdpents. The suggested taxes imposed at the border
and the charges refunded seek to mirror thoseatbatd have arisen when producing the product in
the Union. In practice, due to information consttsj this is not directly possible. However, wellsha
argue there is an indirect — albeit admittedly lefficient — way. The lower bound of emissions
embodied in a product can be estimated by detemgittie different quantities of raw materials
employed in its production multiplied respectivdly the emissions in production per unit of that
particular raw material. Such a scheme would hheeatlvantage of conducing participants to reveal
information: Producers from abroad would arguedoradvanced (i.e. low emissions per unit) level
whereas domestic producers would profit from a Edganced (i.e. high emissions) level. It could
therefore be expected that the body entrusted thighdetermination of emissions per unit of raw
material would dispose of sufficient informatiomn falfilling its task. To protect the decision pess
from domestic lobbying, the independence of thatybshould be safeguarded. A slightly different

° In the context of emissions trading certificatésnight appear slightly more appropriate to speékorder
adjustment taxes rather than border tax adjustments strictly speaking, there are no taxes tlestded to be
adjusted. Rather, taxes are the instrument, tosadgu the internal charges. However, the term boridx
adjustment is by far more common and shall be eyepldere.

% Demaret/StewardsorBorder Tax Adjustments under GATT and EC Law deheral Implications for
Environmental Taxes, JWT 28:4, 1994, p. 5 — 652.pSee also the equivalent but slightly more tezdini
definition in GATT Working Party on Border Tax Adjuments 1970, para. 4.

M Such a system is currently in force for VAT: Femmple, a tourist from Austria travelling to Switieend and
buying a computer there, will on purchase haveayp $wiss VAT. When she leaves the region she aman
reimbursement of Swiss VAT, but will have to paynt tax when entering the Austria with a tax redgal to
that of Austrian VAT. Hence, the decision for thasfrian consumer whether to buy in Austria or irit3svland
should be unaffected by differences in VAT betwtencountries.
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approach has to be adopted for electricity inputvéher. There, the price increase due to the
introduction of the emissions trading scheme pemkiltiplied by the electricity consumed in
production with best available technology shouldtiepted.

The paper will argue that such a scheme would presthe potentially huge benefits for the
participants which trade liberalisation can brinigoat, where properly applied. It would be in
compliance with World Trade Organisation (WTO) ruldf this were not the case, border tax
adjustments could trigger countervailing measultesould also be sufficiently clear and simple to
ban the sprectres of disguised protectionist ifwestand of political meddling, which would thremate
the benefits from trade liberalisation. Ensuring @/legality however comes at a price: To be on the
safe side, the paper will propose a scheme, winichrporates two concessions. First, it will suggest
an adjustment for the costs of certificates cowadng to production with best available technology
only and not with average technology. And seconayng the indirect method, which considers only

basic materials employed in production means thiadequent energy inputs are not adjusted for.

This proposal stands in contrast to much of thestiag literature. It has largely focused on
adjustments for ecological taxation, i.e. adjusttedor taxes rather than for other charges. Where
border tax adjustments for G@missions trading schemes are discussed, thdsegreently perceived

as either potentially illegHl or as posing formidable technical difficulties. particular, the need to
identify the appropriate carbon contents embodredraded goods where exporting countries are
unwilling to cooperate in the certification of pradion methods has been considered to be

insurmountablé®

It seems worthwhile mentioning that border tax atipents are intertwined with allocation rules for
the emission certificates in two significant way$ie current EU framework provides initially for
partially free allocation of emission certificatdbereby reducing the average costs incurred by
European producers. It is a temporary instrumerihlgnaimed at reducing the impact of emission
trading on industry. Free allocation creates sigaift distortions and negative distributional efec
and should therefore be totally phased out as asguossible. Border tax adjustments firstly should
allow for an accelerated phase-out schedule aslithéythe negative effects of implementation CO2
emission certificates for industry in regions wéhission trading. Second, if grandfathered emission
certificates are perceived under WTO law as pathefemission certificates scheme and not as lump

sum payments to buy of industry opposition, theandfathered emission certificates reduce the

12 Cf. Daniel C. Esty Greening the GATT — Trade, Environment and theufey 1994 at 168 on a proposed
introduction of US border tax adjustments. Howewasrhe points out, these adjustments would habe teeen

in the context of far higher energy taxes in Japad Europe. He proposes a system of giving crexdit f
comparable foreign charges and taxes.

13 Erik Denters Free Riders in the Combat against Climate Cha@j@ims and Countermeasures, p. 15,
available atwww.xs4all.nl/denters/publicatiod$iong Xiang ZhangiGreenhouse Gas Emissions Trading and the
World Trading System, JWT 32(5): 219-239 at 231.
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average costs industry faces from the emissioiificate scheme. Only the average costs incurred by
industry can be imposed as border taxes, thergfargfathering could reduce the level and hence the
effectiveness of border taxes.

The paper contains the following section. Sectiao tdescribes the productive and allocative
inefficiencies of implementing emission certificaitenly in one region and shows how border tax
adjustments can mitigate these effects. Sectie@ethnalyses the restrictions on the optimal saiutio
set by international law and in particular GATT c&en four and five addresses technical questions

concerning the implementation and conclude.

2. The Economic Case for BTA

Overwhelming scientific evidence demonstrates @2 emissions change the global climate and
lead to adverse effects for humankind as a wholet when making consumption or production

choices agents typically do not weigh the nega@ffect of their decisions on other people

sufficiently. They are therefore likely to causedan turn also to suffer from the consequences of
excessive CO2 emission. CO2 emissions certificsee& to provide a remedy for this problem. They
are designed so as to expose producers and corsstortbe costs their decision to emit CO2 has on
other humans, or in other words, they seek toraiéee the negative externality in their decision.

In theory, this can be achieved quite easily: # fhture damage caused by climate change were
known, then we would simply have to make anyonetamiCO2 to bear this cost. This would ensure
optimal production and consumption decisions. H@awein practice, uncertainty about future costs
and political pressure by groups, which anticidaténg from the redistribution of tax burden, delay
this process. This can give rise to situation whamgy some countries implement CO2 emission
certificates. This raises the questions whether ghitial implementation reduces the effectiverdss

that measure and if so, whether BTA can help tmresome of the efficiency in such a case.

The first question can be answered with the assistaf a brief economic model. Assume several
technologies are available to transform energy anpooduct. Technologies only differ in their energ
efficiency, in the amount of energy required toduee one unit of the product. This is a simplified
model that only looks at the first order effectseokrgy and assumes that production is similar with
regard to all other production factors. In the dwitaanalysis we will furthermore assume that
different technologies differ in their investmemists. This does not affect the static analysisabse

14 |pCC synthesis report 2001.



investment costs are sunk at the time of produaliezisions. Assume all technologies are present in
two regions USA and Europe and the product candmked without costs between these regions. We
assume perfectly competitive demand, supply antirage. We furthermore assume that the markets
are in equilibrium, such that production, trade aomhsumption can be assumed to occur
simultaneously. Without border adjustment taxeigegrare therefore equal in both regions.

Static analysis

In the first step, we present a static analysiesssng the utilisation of existing production faslks.

We first show thatglobal implementation of Carbon Emission Certificates results in optimal

production and consumption decisions. Productiagiscimcrease by the cost of emission certificates.
Producers with the least efficient production temhgies require the most emission certificates per
unit of output and incur the highest cost incred@ensumers will reduce their demand if prices

increase. Hence, the least efficient firm will pebduce. Introduction of CO2 emission certificates

therefore increases price and weakly reduces ptiaduic both regions relative to a scenario without

emission certificates (Equation (3) and (4) in Amgi®). The new production and allocation is

efficient, because all externalities are interralisn the decision process. The analysis ignores
uncertainty about future technologies and emissargets and learning externalities. If resulting

dynamic effects are considered, then it is likélgttunder an optimal CO2 reduction policy CO2

emission certificates are complemented with otheasures.

Now assumeartial implementation without border tax adjustment. What happens relative to a
scenario without emission certificates? Producersegion Europe are required to obtain emission
certificates. Production costs increase in regiorope. The least efficient producers in region Bero
will reduce output. A reduction in supply increageEes and results in lower consumption in both
regions and higher production in region USA. In to# implementation scenario supply is also
reduced in region USA, therefore the price increiaskarger in the full implementation scenario
(Proposition 3 in Appendix). Price increases indooasumption reductions. Partial implementation
reduces consumption but not to the efficient lemehieved with full implementation. Partial
implementation also results in inefficient prodoatidecisions: In region Europe cost increaseseat th
same level as under full implementation but thedpob price increases by less than under full
implementation. Thus, production in region Europthwwartial implementation is not only lower than
under no implementation, but even lower than urfdérimplementation. Partial implementation
results not only in output reductions of ineffididinms but also in output reductions of some eéfid
firms (Proposition 1 in Appendix). This contrasig¢gion USA, where higher prices at constant costs

result in increased output quantities and therefangly that even technologies that are inefficient



under no-implementation will be used for product{®moposition 2 in Appendix). Production with

inefficient technologies can reduce part or potdiytiall of the welfare gains from adjusting

consumption towards the optimal level achieved uridk implementation. People in both regions
will suffer from the excessive emissions. Partmapiementation without border tax adjustment might
in some energy intensive industries with strongbglacompetition contribute little to a reduction of
global CO2 emissions.

Now assumepartial implementation with border tax adjustments at the level of best available

technology. It works as follows: Whenever a prodadimported into Europe the importer has to pay a
tax corresponding to the costs the most efficientdpcer in Europe incurs for emission certificates.
BTA improve both the static and the dynamic effitg of the emission certificates and have
favourable political economy implications. The exaffect of an emission certificates scheme with
BTA can again be analysed with the help of the abmedel. This is a special case of Grossman’s

analysis of BTA, which is non-distorting, if a ‘g of processing’ value added tax (1980).

Partial implementation with border tax adjustmenEurope can result in an increase or decrease of
production in the USA relative to ho emission dardites, dependent on the demand and technology
(Proposition 4 in Appendix). This is the resulttafo countervailing effects: Demand is reduced —
therefore global production is reduced and all pomds are affected. If demand is very price
responsive in Europe, then the global demand remuct the dominant effect and producers in the

USA will face lower output levels.

However, producers in region Europe pay a weakghéri cost for the emission certificates than
producers in region USA pay for the border adjustinex at the level of best available technology. |

dispersion of efficiencies between technologidsigh then this effect dominates and producersén th
USA benefit from the partial implementation withrer tax adjustment and their output is increased.

As the impact on producers in the USA can be anduiait is of interest to see, whether partial
implementation with border tax adjustment can bens#s a means of reducing market share of US
producers. This would be the case if US producet®nly had to reduce their production relative to
no emission certificates, but if a wider range &f pfoduction technologies would turn inefficierdith
European production technologies under the impleatiom of emission certificates with border tax
adjustment. Proposition 5 in the Appendix showst tiiven typical assumptions on well-behaved
demand functions this is not the case. Thereforéapamplementation with border tax adjustment

does not “discriminate” against US producers.



Dynamic Efficiency

Under partial implementation of CO2 emission ceydifes without border adjustment taxes,
investment in production in Europe is reduced in our stylised model regatito both no
implementation and full implementation. Emissiomtifieates increases the production costs by more
than the rise in market price, therefore investnogiitons which were previously profitable might no
longer be profitable. In contrast, in the USA proidion costs stay constant but price increases. This
will result in additional investment in the USA. dshift of production from Europe to the USA
results in costly, and therefore inefficient resalition of production and labour from Europe to the
USA with subsequent product flows from the USA todpe.

Investors face a trade off between low investmestscoupled with high energy costs for inefficient
machines and high investment costs for efficieohtelogy coupled with low energy costs. CO2
emission certificates increase energy costs antkfdre shift the balance towards more energy
efficient technologies. However, investment in tH8A is not affected by emission certificates.
Investors shifting investment from Europe to theAURIll invest in weakly less energy efficient

technology than they would have used in Europe.r&ftbee lack of border adjustment taxes can
eliminate a large proportion of the dynamic effe€temission certificates to ensure investment in
energy efficient technologies. This effect mightdoenpensated by technology spill over from Europe

to the USA of more efficient technologies deployeder the higher energy costs.

Emission certificates with border tax adjustmenrtire the incentive for companies to invest in
Europe, even in energy intensive sectors, and fitrerensure that energy efficient technologies are
used.

One challenge of border tax adjustment is to setpgmopriate level of taxes, which will be discukse
in the section 4 on the implementation. To achidyramic efficiency it has to be ensured that
individual companies do not influence the levebofder adjustment taxes. If an individual company,
by applying a more energy efficient technology ior@pe, would define a new best available
technology, then this company might be reluctanbwest in this technology. The new best available
technology would reduce the level of border-taxuatipent and thereby lower the price the company
would receive for its products in Europe. The issa®@ be avoided if best available technology
requires a certain market share of the technologlyavers several related products, such that any

individual company decision is marginal.



Palitical Economy Implications

In most countries it is unclear which sectors gbydation and industry will directly benefit fromeh
implementation of carbon emission certificates. rEFme we observe strong political lobbying by
potential losers against the implementation. Inogarparticularly energy intensive industry argues
that the unilateral implementation of CO2 emissiertificates will result in moves to other locatson
Such arguments either result in exclusion of ingusector from the emission scheme or prevent
politicians to adopt targets that would imply sfgant levels of CO2 emission prices. However, with
border tax adjustment the competitive disadvantddiropean industry is compensated for, such that
more ambitious CO2 reduction targets can be rehlemed emission certificate schemes can be
implemented with fewer loop holes and at lower $eantion costs if they do not require special clause

for several industrial sectors.

In the United States the unilateral implementatiorrofssion certificates in Europe creates
benefits for industry. Therefore the lobbying effordf special interest groups against
emission certificates in the US might increase after implgation of emission certificates in
Europe. If border adjustment taxes are applied in g&jrthen the profits from higher prices
and sales volume for US industry from Europe wide emissastificates should decrease.
Lobby activities of US industry to retain these basefiill be reduced and the US will be

more likely to implement policies to reduce CO2 emissions.

3. International Law as a Restriction of the Policy Space

Probably the major restriction under internatiol comes from WTO/GATT This treaty is
binding on the members, to which group both theoRean Community and its individual member
states belong. Any breach of the obligations car gie to a dispute settlement procedure befae th
WTO panel as the first and the appellate body asétond instancé While the “court” itself has no
direct means of enforcing its ruling, it can ultielgt grant the applicant state permission to impose

trade sanctions on imports from the other statdchwkiolated its obligations under GATT. These

15 0n this see in particular the seminal article yraret/Stewardsson, fn. 10. Cf. alsmst-Ulrich
Petersmanninternational Trade Law and International Enviremtal Law: Environmental Taxes and Border
Tax Adjustment in WTO Law and EU Law, in: ReveszigsStewart (eds.), Environmental Law, the Economy
and Sustainable Development, Cambridge Universiig$? 2000Christian PitschasGATT/WTO Rules for
Border Tax Adjustment and the Proposed Europeagcive Introducing a Tax on Carbon Dioxide Emission
and Energy, Georgia Journal of International anth@arative Law 24 (1994), 479-50darco Duerkopf Trade
an Environment: International Trade Law AspectthefProposed EC Directive Introducing a Tax on Garb
Dioxide Emissions and Energy, Common Market Lawi®e\1994, 807-844.

18 For this see the 1994 Understanding on Rules aodeBures Governing the Settlement of Disputesh@n
following this is abbreviated as DSU).
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sanctions can, without in turn triggering counteaswees, be maintained until the other state cdisses

infraction?’

The restriction should not be brushed aside by lsimmuing that border tax adjustments would be
introduced so that the EU could fulfill its obligat under the Kyoto Protocol as a multilateral
environmental agreement (MEA)For the relationship between MEAs and GATT is fanf clear:’

In general, the implications of the MEA on the ohtigns under GATT depend on whether both states
in question are party to the MEA. Where they bo#) d@rcan be reasonably argued that the obligations
under GATT between the two states are altered ByMEA?° However, where one state is not a
member, it seems far more difficult to reason that obligations under GATT are changed. Just as
under ordinary contract law, treaties generallylammly between the parties (res inter alios acta
tertiis nec nocet nec prodest, Art. 35 of the Vi&i@onvention on the Law of Treaties). The case of
the US as the main non-participant industrialisedntry refusing to sign up to the Kyoto Protocol
presents additional difficulties: The US has sigaed ratified the 1992 Framework Convention on
Climate Change (FCCC) and also signed the KyotaoPob. However, the Bush administration has
subsequently refused to ratify the Kyoto Prototalt has so far not formally withdrawn from the
agreement. Hence, it is obliged under Art. 18 be 1969 Vienna Convention to refrain from acts
which would defeat the object and purpose of thetiyProtocol because it has signed the treaty
subject to ratification. Hence, there is the pdbsitthat the GATT obligations are altered. Howeve
the obligation under Art.18 of the Vienna Conventgzases once the US has declared not to become
a party to the treat§. Such formal withdrawal would always remain operthie US, therefore it
would seem wise to apply a precautionary approadaw-making. Possible incompatibilities with
GATT should be avoided. In the following, we exaejotential conflicts of border tax adjustments
with GATT.

For legal purposes, the border tax adjustmentsrithescin the previous section amount to two
different measures which follow a distinct regirmée first measure, refunds for exports, has todstan
the test whether it constitutes an outlawed subdilg second measure, taxes charged on imports, has

to fend off the suspicion that it represents aggall discrimination. At first glance, one mightriki

7 Cf. Art. 22 DSU.

18 Both the EC and its member states are partidsetéyoto Protocol.

9 On this see e.gGabrielle Marceay Conflicts of Norms and Conflicts of JurisdictiorsThe Relationship
between the WTO Agreement ans MEAs and other BgalWT 35 (6), 1081, 1131, 20Mike Meier, GATT,
WTO, and the Environment: To what extent do GATTA/Tules permit member states to protect the
environment when doing so adversely affects trgd€97) 8 Colorado Journal of International Envir@mtal
Law & Policy 241 at 271Doaa Abdel MotaalMultilateral Environmental Agreements (MEAs) anlTO Rules

— Why the “Burden of Accomodation” Should Shift MEAs, JWT 35 (6): 1215-1233, 200Ann Rutgeerts
Trade and Environment — Reconciling the Montreak&uol and the GATT, JWT 33 (4): 61-86, 1999.

20 Cf. Ann Rutgeert¢Fn. 19), JWT 33 (4): 61-86, 1999 at 67.

2L UscIB, WTO Rules and Procedures and Their Impbcafor the Kyoto Protocol — A Background Paper,
11/2002 available at www.uscib.org.
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that the same criteria should be applied to bothsmes. However, legally this need not necessarily
be the cas# Hence, in the following, the two measures will dalysed separately. This however
should not be understood so as to preempt the amswibe question whether different standards will
actually result.

3.1 Exports

Under WTO law, countries must not subsidize mostfof exports (agriculture being the lamentable
exception). Art. XVI:4 GATT states that contractipgrties must not grant directly or indirectly any

form of subsidy on the export of any product ottie@n a primary product which results in the sale of
such a product for export for a lower price tham tomparable price charged for the like products to
domestic buyers. If prohibited subsidies are gihntiee importing state may under conditions spelt
out in Art. VI:3 and 6 (a) GATT impose countervagidutie$® on the imported good. However, Art.

VI:4 GATT makes it clear that a countervailing dutyust not be implemented where a product
destined for export is exempted from duties or salserne by the like product when destined for
consumption in the region of origin or exportationsuch duties or taxes are refunded on expontatio

In the same vein, under the note ad Art. XVI, thegemptions or remissions do not constitute

subsidies under that article.

The 1994 Agreement on Subsidies and Countervdiliegsures extends the range of adjustable prior-
stage cumulative taxes under GATTAnnex | to the agreement contains an illustratigé of
prohibited export subsidies. Litera (h) allows @ioa to remit taxes in respect of prior stages
cumulative taxes on inputs that are consumed inptiogluction of the exported product, making
normal allowances for waste. Footnote 61 to Anrespécifies that inputs consumed are not only
inputs physically incorporated, but also energylduand oils used in the production process and
catalysts which are consumed in the course of trsgirto obtain the exported proderct.

22 0n the similar question whether the rules guidiogder tax adjustments on inports and exports shbel
symmetrical see e.Qle Kristian Fauchald Environmental Taxes and Trade Discrimination, 889 166 with
further references.

2 A different issue is whether lax environmentahsi@rds can give rise to countermeasures. This e Humul
denied, cfDuerkop(fn. 15), at 830 f.

24 Cf. the general interpretative note to Annex lahef 1994 WTO Agreement.

% The Assistant US Trade Representative claimsahgeéntleman’s agreement applies to the extensitimein
footnote Ponald M. Phillips Letter to Abraham Katz, President of the Unitedté&s Council for International
Business, Reprinted in U.S. Secures Agreement motse GATT to Allow Energy Tax Rebate, Inside
U.S.Trade, 28 January 1994. Accordingly it wouldycapply to the few countries that still have a cletive
indirect taxes rather than a VAT. The footnote dathlen not be invoked by developed countries veétpect to
energy taxes demaret/Stewardsor{fn. 10)p. 30). However, no written proof for thkegreement exists.
(Demaret/Stewardsonbid.). Furthermore, the agreement if it existeould not change the obligations of the
parties in the sense implied as the form wouldna@propriate (seBiermann/BrohmImplementing the Kyoto
Protocol without the United States: The StrategieRf Energy Tax Adjustments at the Border, Wogkitaper
of the Global Governance Project, no. 5, 2003 (doaseable at
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Consequently, it appears thak exemptions and remissions for energy and fuelxported products
would be admissible under WTO rufézrom this does not automatically follow, admitigdhat any
costs for certificates should be deductible as.wetie might argue that the omission of emission
certificates in the text of Annex | does createtatles insofar as it allows an e contrario argument
However, that would not seem too convincing asligies labeled merely illustrative. The GATT, on
the other hand, mentions duties alongside taxesre4yt VI:4. Generally, taxes can be defined as A
tax is a compulsory contribution imposed by govezntnfor which taxpayers receive nothing
identifiable in return for their contributiocil.Defining duties in the same vein would requirer¢hat
least to be a compulsory payment made to the diaterder to prevent abuse, it cannot include
payments to the government made in return for aeroofess specific service. Also, a fee for using a
motorway or, more controversially, a fee for a lowasting licence would probably not be included. In
all these cases, the service given to the indiVidlraady compensates her for the costs incurrbd. T
same, however, is not true for the right to emit,d@ the case of motorways, the individual gets a
service that did not exist before the governmemivigled the infrastructure. It could equally be
provided by private firms. Similarly, the necesdity a broadcasting licence simultaneously serves t
interests of the applicant as she will be protediedn others trying to broadcast on the same
frequency, thus making hers inaudible. The neges$i permit for emitting C@almost exclusively
serves the interests of the wider community. Hettoe costs of obtaining the permits should not be
seen as providing such a service. Taking the coemant payment to the state, the costs incurred by
buying from the state and only these can be rethitte

Yet for all purposes in a decentralized econonapjtears difficult to identify the inputs of a pratiu
for which certificates have been bought from tretestThis presents two problems: First, what level
should be used for the border-tax adjustment? Sky,ohow to measure the product, e.g. based on
volume, weight or value, to best relate it to thput components? On the first question, the only
feasible way would be to use theerage cosbf the certificates that were either bought ococdkted
from the state. For example, if half of the cectties in circulation are allocated to each busifress

of charge and the second half had to be boughtfprice of 100, the price used for adjustment
purposes would be 38 The average cost would then have to be multifdigthe combined quantity

of emissions from all production stages. In theterghof grandfathering, this severely curtails the

www.glogov.org/workingpapers/workingpaper5.htnp. 24 who analyse the implications under Art.a3td 32
of the 1969 Vienna Convention).

% Further concerns are raised Bguchald(Fn. 22), 188 ff. who asks whether energy taxefiyr@re prior-stage
cumulative taxes rather than prior-stage spedifigess. However, this distinction does not seenetagheld any
more.

27 Similar definitions apply in the context of the OB Model Tax Convention, cf. onlgmer/Sailer
Internationales Steuerrecht 2003, 622, 623.

2 Under rational expectations, the market priceliercertificates can be assumed to be equal tpribe paid

to the state in the framework of an auction.
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effectiveness of BTA. From this perspective, it htiggppear more appropriate to simply take the
market price of the certificates. The issuing & tertificates would then be considered a lump sum
transfer to the firms. However, even provided thesep sum transfers would not run foul of WTO
subsidy rules, the legal terminology, which speakduties and likens them to taxes might prevent
this interpretation. On the second question, agagreneral solution seems to be warranted, for the
guantity of emissions can hardly be ascertainedesth where it could, it would imply that for all
exports the incentive to produce with the least amoof greenhouse gas emissions would be
eliminated. Therefore, exported products shoul@ixecthe same remission irrespective of how they
were actually produced. Regarding the level ofreamitted, it should be borne in mind that therthes
danger of the remission turning into an illegalsdi distorting the playing field. Hence, the ambun

|29

should be fixed at a rather conservative (i.e. Iéawel™ This issue will be further discussed, in

section 3.3, once the import side has been disdusse

3.2 Imports

Since border tax adjustments on imports canncasaguantitative restrictions outlawed under Art. Xl
GATT, two major requirements must be met under GARifst, WTO member states are obliged to
offer every other member state most favoured natiatus with respect to any border restrictions, Ar

| GATT. Secondly, Art. lll GATT stipulates that feign producers be treated no less advantageous
than domestic producers (national treatment clauBes applies to like products (Art. 1lI:2 first

sentence GATT) and to directly competitive and stiiable products (Art. 1ll:2 second sentence).

3.2.1 Art. lll:2 first sentence GATT: Like products

As the Appellate Body sees the first sentence of IN\r2 GATT as a special case of the second, it
construes the former narrowlyAccording to Art. IlI:2 first sentence GATT, memtstates shall not
subject imported products, directly or indirecttyinternal taxes or other internal charges of ang k

in excess of those applied, directly or indiret¢tlyike domestic products.

This implies two criteria: Firstly, the question wd have to be answered whether domestic and
foreign products are lik&. GATT does not contain a definition of that termon@equently, it is

sometimes suggested that any attempt of definikenéiss would be inappropridfeRather, any

% The Report of the Working Party on Border Tax Atijnents, adopted on 2 December 1970, L/3464, fiéira.
found it sensible to rebate some taxes for compgsibducts by average rates for a given class afigjovhere
the taxes were generally eligible for adjustmentt Where the calculation of the exact amount preskn
difficulties. This point should not be confusedhwihe rationale for using average rates to cateutze charges
borne per permit.

31|t should be noted that the term “like” in Artl:H first sentence GATT has a narrower meaning tharsame
term under Art. Ill:4 GATT, cf. only European Comnity — Measures Affecting Asbestos and Asbestos-
Containing Products, Report of the Appellate BaML/DS135/AB/R, adopted 5 April 2001, para. 99.

32 See for exampl®&lattoo/SubramanianRegulatory Autonomy and Multilateral DisciplinéEhe Dilemma ans
a Possible Solution, JIEL 1998 1 (303).
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distinction made on regulatory grounds should benad. To determine whether an infraction of Art.
Il GATT has occurred, it has to be examined if tpobionist intent inspired the distinction or a
protectionist effect followed from it. This “aim:a effects” test can imply that products with
different production processes are no longer likedpcts®* The WTO judiciary, however, has
explicitly rejected this te$tand adopted a different stance. Likeness is ass$daking into account
physical properties, the product’s properties, ratand quality, its end-uses in a given market,
consumers’ tastes and habits, as well as the tdaisification of the produ€t Production processes
that do not change the physical properties ettheproduct are considered to be irrelevVafor both
approaches, like products could probably be foumthé case of border tax adjustments: Assuming
that both foreign and domestic products would baufectured with a plenitude of technologies, the
first-mentioned approach would have to considedpets produced with a similar technology to be
like, while the judiciary would have to consideetantire group of homogeneous products to be like.
Hence, one can say that the criterion of like potsluwould under both approaches pose a

surmountable hurdle.

Secondly, the taxes or charges applied to thegoneioduct must not be in excess of those appiied t
like domestic products. This in turn mainly rai$e® points® What taxes or charges are taken into
account when determining the taxes and chargelseorespective products? And what is the yardstick
to determine whether there is an excess — aregfongioducts considered individually or are they

considered as a group?

While it is clear that the imported product woulkel dubject to the (border adjustment) tax, it is &3
which taxes and charges are applied to the domesiituct® As it has been held in the Superfund

3 United States — Measures Affecting Alcoholic andltVBeverages, Report of the Panel, DS23/R- 395/206
adopted on 19 June 1992, at 5.25; United Statesxeslon Automobiles, Report of the Panel, DS31/R,
unadopted, at 5.10. The approach is however neetoghered to in the WTO judiciary, cf. fn. 36.

% Biermann/Brohn{Fn. 25), 2003, p. 2Howse/ReganThe Product/Process Distinction — An lllusory Bder
Disciplining “Unilateralism” in Trade Policy, Eupean Journal of International Law 2000.11, 249-28fhinst
the “aims and effects” tedbhn H. JacksonComments on Shrimps/Turtle and the Product/Probedmction,

11 EJIL 303 - 308, 2000, at 30Quick/Lay Environmentally Motivated Tax Distinctions and WTaw — The
European Commission’s Green Paper on IntegrateduetdPolicy in Light of "Like Product” and "PPM'-
Debates, JIEL 6(2), 419-458, 2003, at 452 ff.

% Japan — Taxes on Alcoholic Beverages, Reporteoftpellate Body, adopted 1 November 1996,
WT/DS8/AB/R, WT/DS10/AB/R, WT/DS11/AB/R, AB, p. 20more explicitly confirmed in European
Communities — Regime for the Importation, Sale Bredribution of Bananas, Report of the AppellatedBo
WT/DS 27/AB/R, p. 100, para. 241.

% Japan — Taxes on Alcoholic Beverages, Report ef Appellate Body, adopted 1 November 1996,
WT/DS8/AB/R, WT/DS10/AB/R, WT/DS11/AB/R, AB, p. 20.

37 In the following it will be assumed that consuméastes and habits do not overcome the “stronguymmption

of likeness [for physically identical productspqick/Lay (Fn. 34) at 431).

3 This structure of Art. Ill:2 first sentence GATRr be explicitly found e.g. in Japan — Taxes onoAdtic
Beverages, Report of the Appelate Body, adoptedl ddovember 1996, WT/DS8/AB/R, WT/DS10/AB/R,
WT/DS11/AB/R , p. 18.

39 For a discussion of the (economic) rationale kebhive distiction se®emaret/Stewardso(Fn. 25) at pp. 14
ff.
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Casé’, the reason for imposing the tax, i.e. whethertéixevas levied to encourage the rational use of
environmental resources or for general revenuegs@q is irrelevant. Furthermore, indirect taxies i

a sales tax or a VAT are definitely taxes appliadtee domestic product. Border tax adjustments for
these taxes are commonplace in practice (an examqlll be excise taxes on the import of gddds
and can legally be so as they are levied on foraighdomestic products alikeln contrast, there is a
widespread view that direct taxes, among them iiquaéar taxes on profits, are not levied on the
product and hence do not count for the tax burdethe domestic produét.Thus, adjustments for
direct taxe¥' would be in breach of the GATT obligations. Theref the question arises, on which
side of the direct/indirect taxes dividing line ttasts for emissions certificates would fall.

In pursuit of an answer to the question, whatnif,aosts for emissions certificates are appliethéo
product, it might be worthwhile to first seek cfartion as to how a tax on carbon emissions would
be classified and then to ask whether that clasgifin extends to the case of emissions certificate
On the first question, scholars are dividg@@n the one hand, some arffuthat Art. II: 2 (a) GATT’
indicates that energy taxes should not be viewexdtaz adjustable at the border. Yet since thissga
allows certain behaviour by the parties, it shduddconstrued as widening their policy space, i it
not seen as being merely declaratory. Nothingénvtbrding indicates that the clause actually sémks
disallow certain behaviour. The weight of this angunt therefore does not seem to be too great. On
the other, as it has been shown above, a modatjatstment for exports seems possible. Although the
rules for exports and imports have evolved seplgratel no references in dispute settlement report o
Art. [l GATT make remarks on exports, quite stromguments support a symmetrical treatrffent
The wording in Art. | GATT uses the term “originagi in or destined for” in a way that tends to
support a symmetric treatmé&htFurthermore, a symmetric treatment has the adgarf simplicity.
Moreover a symmetric treatment ensures that thendéisin principle is applied as coherently and
efficiently as possible in order to avoid excesdnazle distortion. Although Member states do not

0 United States — Taxes on Petroleum and Certairofimp Substances (“Superfund”), Report of the Panel
adopted on 17 June 1987, BISD 34S/136, para 5.2.3.4.

1 E.g. for the European Union Art. 2 no. 2 of tH& Gouncil Directive 77/388 of the TMay 1977 on the
harmonisation of the laws of the Member Stateding/do turnover taxes {BVAT Directive).

“2 Note Ad Art. Ill explicitly states that any intethtax or other internal charge which applies toiraported
product and to the like domestic product and isected in the case of the imported product atithe br point
of importation, is nevertheless to be regardechdatarnal tax or other internal charge.

3 Demaret/Stewardsoffn. 25), p. 16.

4 Report of the Working Party on Border Tax Adjustitse(Fn. 29), para. 8.

> Cf. e.g.Pitschas(fn. 15), at 493Diierkop(fn. 15), at 822 ff. (before the 1994 Understagdim Subsidies);
SebastiafPuth WTO und Umwelt — Die Produkt-Prozess-Doktrin, 20068;Biermann/Brohm

“6 pitschas(fn. 15), at 493.

4" Reading: ,Nothing in this article shall prevene tharties from imposing on the importation of angduct a
charge equivalent to an internal tax imposed cterdily with the provisions of paragraph 2 of Aridll ... in
respect of an article from which the imported prdduas been manufactured in whole or in part.” €geally
valid French text, can be considered to give everemnsupport to that view, when it speakes sligtifierently
of “une marchandise qui a été incorporée dansdlartmporté.”

8 Demaret/Stewardsoffn. 25), pp. 30 fEauchald(Fn. 22), pp. 166 ff.; against such a symmetrthis case
Puth (fn. 45), 268 because he considers the rule fpores as the result of a specific political compisanm
“9Fauchald (Fn. 22), p. 166.
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have an obligation to make symmetric use of adjastmthey are allowed to make, they should be
given the possibility to avoid double taxation @uble non-taxatiort, each of which would disturb
the level playing field among competitors thatiisMor the welfare gains from international traide

be reaped. For an answer to the second questienye$ults obtained for export border tax
adjustments, equally apply to imports. Hence, therage costs of emissions certificates procured

from the state can be treated like a tax.

When it comes to the yardstick, the question iy evitether “like” imported products are subject to
higher taxes, not whether the difference leadssigmificant distortion in trade flows.In particular,
it does not matter whether only 1.5 per cent of estin output profited from a lower tax rafe.

Thus, if one followed the view that likeness must he denied by taking into account production
methods, then all products must regardless of hmy tvere made be considered as homogeneous.
The only way to introduce border tax adjustmentsildidahen be to take the lowest charges incurred
by any domestic producer. To make this practidaiésible, the lowest amount should be estimated by
assessing the quantity of greenhouse gases thdtl \Wwaue been emitted when all components had
been manufactured with best available technofdgis is certainly only a second best solution. The
adjustment would not completely equalise the plgyiald as foreign producers would regardless of
their production technology be assumed to have ymed with best available technology, e.g. an
energy inefficient US steel producer would only ghg import taxes corresponding to CO2 costs
incurred by the most efficient European producest X would constitute an improvement to the
situation without any adjustment. Moreover, it woplcvide a viable alternative which would be
legal under GATT — discrimination against domestioducers is not illegal and it does not hurt a
foreign producer if it assumed that her productiechnology was more ecologically sound than it
really was. It would also send a political signbgoodwill to other WTO parties that the measures wa
not about discrimination. It might be advisable dntrust the definition of the best available
technology standard to an independent body. Thiddvoelp to reduce the impact of the collision of
interest arising from the fact that foreign indystrould want the standard to be the lowest possible

whereas domestic producers would want to see fitTig

0 Demaret /StewardssdiFn. 25), p. 31.

°1 SeeSimonetta Zarrilli Domestic Taxation of Energy Products and Mukitat Trade Rules: Is This a Case of
Unlawful Discrimination? JWT 37 (2), 359-394, 20813371 f. with references to the WTO/GATT judiciary

*2 United States — Measures Affecting Alcoholic andliMBeverages (Fn. 33), para. 5.6.

>3 This concept can e.g. be defined as the mosttizifeand advanced stage in the development ofiiesivand
their methods of operations which indicate the ficat suitability for providing in principle the k& for
emission limit values designed to prevent and, @tikat is not practicable, generally to reduce siois and
the impact on the environment as a whole, cf. EemopCommission Council Directive 96/61/EC of 24
September 1996 Concerning Integrated Pollutiondtigan and Control.

** The position of domestic industry can be explaibgdwo factors: one is the fact that a higher leorthx
adjustment would make the foreign products lesspatitive. The second is the fact that where thal&otax
adjsutments are applied symmetrically, domestiasty would receive a higher payback. This givaesseafor
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If, in contrast, one held the view that productiomocesses are relevant for “likeness”, then there
would be as many different products as there webstigutable production processes. The treatment
of every imported product would have to be compdeoethat of the respective domestic product. It
would have to be taken into account that less fealda treatment to some products cannot be
balanced by more favourable treatment to othersodtingly, in the Reformulated Gasoline Cae,
the panel did not accept as a valid defense thetlfet on average the treatment of foreign and
domestic firms was equivalent. This is not conictai by the Superfund CaSavhere the GATT
panel considered the method by the US, which imp@seadjusting tax amounting to what would
have been payable under the predominant US praduatiethod, to be in accordance with GATT
rules. For foreign producers had the possibilityestablishing that less of the input in questiors wa
used and that the tax charged should thus be [|S\Wiéiis principle implies for border tax adjustments
that Art. Ill:2 first sentence GATT is violated wieethe foreign producer does not have the podsibili
to show that her carbon emissions were lower tlen standard assumed for adjustment, while
domestic producers pay according to their true giomis. Then, two approaches were feasible: on the
one hand, one could adopt an approach where eaafelsa has upon importation to demonstrate how
much greenhouse gas was emitted during producliais. seems even less desirable for imports than
for exports. While the latter are subject to thetoa of the exporting state, the production of the
former has taken place outside its jurisdictioncdese of the territoriality principle under public
international law, any controls would, unless thbeo state consented, have to be carried out by
officials of that other state. These controls, hesveisk to be somewhat ineffective, as it might i@

in the best interest of that other state to appdyrt too stringently: That state might pursue sedfit
environmental agenda. Furthermore, a lower adjustmeuld imply a higher profit margin for the
exporting company from the transaction, which cadeu certain conditions feed through to higher tax
revenue of the exporting stafeMoreover, more production in that region generathplies more
domestic employment. All these arguments would daxbe second approach which would again be
the best available technology approach rather @ahamoduction process specific adjustment tax..

Hence, the best technology approach would be atlavagler Art. Ill:2 first sentence GATT. Indeed if
one shared the view of the judiciary that produciiwocesses were irrelevant for likeness under that

provision, it would constitute the only admissilay. If one did not, it would still be the only way

concern as domestic lobbbying could make stateial§i inclined to higher standards. Therefore, pdutal
safeguards seem warranted.

% United States — Standards for Reformulated and/€uional Gasoline, Report of the Panel, WT/DS#&n

29 January 1996, adopted with alterations concgroiiner points on 20 May 1996, pp. 37 f. at 6.14.

%% Report of the GATT Panel, United States: TaxesPetroleum and Certain Imported Substances, 17 June
1987, BISD 34S/136. Not convincing on this pdaiermann/Brohm(Fn. 25), 26. More generous for exports,
Report of the Working Party on Border Tax Adjustise(Fn. 29), para 16.

" This is pointed out bipemaret/Stewardsofn. 25), p. 26.

8 See Art. 7 of the OECD Model Tax Convention.
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really feasible. Further discussion of compatibilitith Art. 1ll:2 second sentence GATT and Art. |

GATT will therefore concentrate on this approach.

3.2.2 Art. lll:2 GATT: Directly competitive and substitutable products

Art. lll: 2, second sentence GATT in conjunctiorttwArt. 111:1 GATT and the Note Ad Article 1l
demands that imports must not be taxed dissimilfndyn directly competitive or substitutable
domestic products so as to afford protection to ekiio production. With respect to taxation, this
raises three questiotfisDo the foreign and domestic products competesd |fare the imported and
domestic products not similarly taxed, which regsira difference that must be more than de
minimis®™? And finally: Is the dissimilar taxation applied ss to afford protection to domestic
production? This last question demands — diverdiogn Art. Ill: 2 first sentence GATT — that

protective impact has to be separately ascertained.

Again, problems with this provision can be avoideden a best available technology border tax
adjustment is applied priced at the average preegprmit paid to the state. On the second question
would however not be sufficient to argue that ddiogsroducts in the same fiscal class would be
taxed or charged at a higher rate. Rather, a cdrapsive approach has to look at all the directly
competitive or substitutable domestic and impogedds.®* One might conceive a situation where
mainly foreign highly energy intensive goods dibecompete with (“unlike” in the sense of Art. BI:
first sentence GATT) products made mainly domelyiGnd with little energy input. Consider the
following hypothetical example: Aluminium cars coetp directly with steel cars. The former
consume far more energy in production than therakflost imported cars are aluminium cars. Of the
steel cars only a tiny number is imported. Thendrtgd cars are generally taxed at a higher rate. Th
third question of whether the measure affords ptae would thus become pertinent for border tax
adjustments, where the tax difference is less tieaminimis. In view of the fact that Members of the
WTO have sovereign authority to determine the bagisvhich they will tax goods and to classify
goods accordingly, provided they respect their WaaBnmitment®, this could be safely denied: A

dispute resolution board, which would in the frarnevof a comprehensive and objecfi/analysis

% Japan — Taxes on Alcoholic Beverages, Report ef Appellate Body, adopted 1 November 1996,
WT/DS8/AB/R,WT/DS10/AB/R, WT/DS11/AB/R, p. 24; camhed in Chile — Taxes on Alcoholic Beverages,
Report of the Appellate Body, adopted 12 Januafp2WT/DS87/AB/R, WT/DS/110/AB/R, para. 47.

€ Japan — Taxes on Alcoholic Beverages, Report ef Appellate Body, adopted 1 November 1996,
WT/DS8/AB/R,WT/DS10/AB/R, WT/DS11/AB/R, p. 27; camhed in Chile — Taxes on Alcoholic Beverages,
Report of the Appellate Body, adopted 12 Januafp2WT/DS87/AB/R, WT/DS/110/AB/R, para. 49.

1 Chile — Taxes on Alcoholic Beverages, Report oé tAppellate Body, adopted 12 January 2000,
WT/DS87/AB/R, WT/DS/110/AB/R, para. 53.

2 Chile — Taxes on Alcoholic Beverages, Report oé tAppellate Body, adopted 12 January 2000,
WT/DS87/AB/R, WT/DS/110/AB/R, para. 60.

% Since the subjective intentions of the individlegislators or regulators are not to be consideeshuse they
are accessible to treaty interpreters, Chile — $axe Alcoholic Beverages, Report of the Appellated{d
adopted 12 January 2000, WT/DS87/AB/R, WT/DS/110R\Bara. 62. In a similar vein see Japan — Tares o
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have to look at the design, the architecture aedrévealing structure of the measure, would find a
linear tax-schem®&. This linearity would moreover be in harmony withetobjectiv&® of CO,
abatement and with the (community-wide) emissigaslihg scheme. And finally even though it
appears possible that some mainly imported godtinfe a class viewed as high energy intensive
even at best available technology, it would seemtlzer contrived example and not the norm like in
the Alcohol Casé§ where almost all imported products fell in thgher tax groups, this cannot be
expected for the border tax adjustment scheme.

3.2.3 Art. | GATT: Most Favoured Nation Principle

The system of border tax adjustment with best alel technology would not violate the most
favoured nation principle of Art. | GATT, as thessym would apply to any imports regardless of
whether the product is imported from a Kyoto membeuntry or not. Also, just as under VAT,
imports followed by exports of the products wouldhie end result in no net taxes to be borne by the

products as the remission of taxes would followshme standarfd.

3.3 Interim Conclusion

It has been demonstrated that a system of bordeadpistments for imports with best available
technology standards priced at average costs waildall foul of GATT. It has further been shown
that subsidies ought to follow a general standatukst available technology. It would thereforersee
logical to extend the proposal from imports to expas well. Again, this would never be a subsidy,
as it would only remit the minimum of internal cbas incurred by domestic producers. This would
result in the symmetrical system, which has beaoeated before to be made complete.

3.4 Auxiliary Point: Justification under Art. XX GATT

If a scheme other than the best available techgotgproach were implemented that was not in
compliance with Art. lll or | GATT or if one did nshare the conviction expressed in this paper that

Alcoholic  Beverages, Report of the Appellate Bodyadopted 1 November 1996,
WT/DS8/AB/R,WT/DS10/AB/R, WT/DS11/AB/R. pp. 27 ff.

% This is a significant contrast to the Chilean AlobCase where due to their alcohol contents nropbited
products fell into a progressive zone. The point w#ressed by the Appelate Body, cf. Chile — Taxes
Alcoholic Beverages, Report of the Appellate Bodgdopted 12 January 2000, WT/DS87/ABI/R,
WT/DS/110/AB/R, para. 63.

% Objectives have to be taken into account as wasirowed by the Chile — Taxes on Alcoholic Beverages
Report of the Appellate Body, adopted 12 JanuaB020WT/DS87/AB/R, WT/DS/110/AB/R, para. 71, though
this is not a test of whether the measures areseapg(ibid., para. 72).

 Japan — Taxes on Alcoholic Beverages, Report ef Appellate Body, adopted 1 November 1996,
WT/DS8/AB/R,WT/DS10/AB/R, WT/DS11/AB/R; Korea — Tex on Alcoholic Beverages, Report of the
Appellate Body, adopted 17 February 1999, WT/DSBBRRWT/DS84/AB/R; Chile — Taxes on Alcoholic
Beverages, Report of the Appellate Body, adoptedat®iary 2000, WT/DS87/AB/R, WT/DS/110/AB/R.

" There might however be intertemporal effects wherproduct is exported after an improvement in best
available technology has resulted in a loweringh&f border tax adjustment. Then the product woifildo
exceptional clause were to be provided, in effeetrtiaxes.
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the said scheme would be consistent with Art. A:GATT, Art. XX GATT might provide a
justification® The judiciary on world trade has evolved so asdostrue a two-tier structure of
justification under the article. First, it has t® &xamined whether the requirements of any ofitite e
headings are fulfilled. Of these, Art. XX (b) ang) GATT appear pertinent. Second, the chapeau,
which aims at preventing abuse of the exception&rofXX,® basically demands that the measures
must not be applied in a discriminatory way. Befgoing into the details of Art. XX GATT, it should
be stressed that although the Kyoto Protocol aintkeaprotection of a global common, there is not
really a question of extraterritoriality to be amsed: Though border tax adjustments partly aim at
changing behaviour in other states, the consegsewfcglobal warming should establish a sufficient
nexus to the territor{’

3.4.1 Art. XX (b) GATT

Art. XX (b) GATT allows measures necessary to proteiman, animal or plant life or healthThis
again implies a two-tier structure. First, the pplof reducing C@ emissions must be designed to
protect human, animal or plant life or health. Tees be easily ascertained for the import border ta
adjustment, as the clause should not only allowsoness to reduce immediately harmful emissions but
also those of greenhouse gases which cause a gioftslem in the longer rdhand since WTO
Members have the right to determine the level oftqmtion they consider appropriate in a given
situation’® Problems arise however with respect to exportsd@otax adjustments for these serve
mainly the purpose of removing competitive disadagas for domestic industry. As has been shown
in the previous section, prices might be lower yim@ more consumption. As a countervailing effect,
existing demand can be satisfied by domestic praduthat are more efficient than foreign ones.
Hence, the overall effect on greenhouse gas emss®ambiguous. Therefore the rather difficult
guestion arises what exactly constitutes the measuquestion: Do the import and export measures
have to be considered in isolation. Does the sboader tax adjustments form the measure? Or should
one go even further and bundle all provisions onssions trading into one measure? Seeing the

passage of the directive without the adjustmentsramembering the panel-report on the Superfund

% On this provision, cf. egVeiR/HerrmannWelthandelsrecht, 2003, 208 ff.

 United States — Standards for Reformulated andv@uional Gasoline, adopted on 20 May 1996,
WT/DS2/AB/R, DSR 1996:1, p. 21; United States — artpgProhibition of Certain Shrimp and Shrimp Prauc
Report of the Appelate Body, adopted on 6 Noveri9&8, WT/DS58/AB/R, DSR 1998:VII, p. 2803.

" For details on this point seBernhard Kluttig Welthandelsrecht und Umweltschutz — Koharenzt stat
Konkurrenz, Arbeitspapiere aus dem Institut fur tééhaftsrecht der Martin-Luther-Universitat Halle-
Wittenberg, Heft 12, 2003, p. 25 fllpchem WietersTrade and Environment in the EC and the WTO —egdl
Analysis, 2002, p. 273 ff. with further references.

L On this exception, see e.g. United States — Stdadar Reformulated and Conventional Gasoline,dRepf

the Panel, WT/D52/R, from 29 January 1996, adopiititl alterations concerning other points on 20 M&896

at para 6.20.

2 ¢f. zarrilli (Fn. 51), JWT 2003, 359-394 at 384.

3 European Community — Measures Affecting Asbestod Asbestos-Containing Products, Report of the
Appellate Body, WT/DS135/AB/R, adopted 5 April 20@hra 168.
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Casé”’ and in particular the explanations of the Appellgbdy in the US Gasoline repGrione would

be inclined to reject the third proposal. But dls® second proposal is subject to doubts: In thebey
two directions of border tax adjustments appeaarsdge. The arguments advanced in favor of a
symmetric treatment of exports and imports come jiay here as well. Their weight should be
sufficient so that the measure in question shouolteéd be the border tax adjustments in both
directions.

Second, the measure must be “necessary” in the g§batit has to be the least trade-restrictive. An
alternative measure, which is consistent or lessnsistent with GATT must be used where that can
be reasonably expect&This demands a process of weighing and balancisgris of factors,
including the importance of the common intereststquted by the measure, the contribution of the
trade-restriction for the success of the protectibthe interests and the impact on trade fléWEhe
more vital or important the common interests oweal pursued, the easier it is to establish that the
measures in question are necessary to achieve #mus®® Concerning the standards necessary to
show that common interests are at risk and thatsesure can help to disperse that risk, a meraber i
not obliged to automatically follow what at a givédme constitutes a majority scientific opinion.
Hence, it can rely in good faith on a respectedonitiyn opinion’® Accordingly, given the threat posed
by global warming and considering the negligiblgatese impact on trade flows — the measures even
if it comes in a different guise than the best dé technology adjustment would still aim todev
the playing field — border tax adjustments for impshould meet the second test as well. Because of
the symmetry argument, this extends to border tgxstments in general. Hence, Art. XX (b) GATT
is fulfilled.

3.4.2 Art. XX (g) GATT

Art. XX (g) GATT demands that the measure be réldtethe conservation of exhaustible natural
resources if such measures are made effectivenijurmetion with restrictions on domestic production
or consumption. In the Reformulated Gasoline &aske panel construed the heading as requiring

three criteria: First, the policy in respect of theasure for which the provision is invoked must be

" United States — Taxes on Petroleum and Certairotimgp Substances (“Superfund”), Report of the Panel
adopted on 17 June 1987, BISD 34S/136.

> United States — Standards for Reformulated and/@uional Gasoline, Report of the Appellate Body,
adopted on 20 May 1996, WT/DS2/AB/R, pp. 13 f. foh XX (g) GATT).

% Korea — Measures Affecting Imports of Fresh, @hilland Frozen Beef, Report of the Appellate Body,
WT/DS161/AB/R, 11 December 2000, para 163 and 166.

" Korea — Measures Affecting Imports of Fresh, @killand Frozen Beef, Report of the Appellate Body,
WT/DS161/AB/R, 11 December 2000, para 164.

8 Korea — Measures Affecting Imports of Fresh, @killand Frozen Beef, Report of the Appellate Body,
WT/DS161/AB/R, 11 December 2000, para 162.

9 European Community — Asbestos, para 178.

8 United States — Standards for Reformulated andv€tional Gasoline, Report of the Panel (Fn. 7&yap
6.35.
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related to the conservation of a natural resouftés can easily be ascertained as the aim of a
reduction in greenhouse gas emissions at the samaeobntributes to the preservation of naturalifoss
fuel resources. Furthermore, one could probablyetipat a preservation of the atmospheric, CO
concentration constitute a natural resource as, wefisidering the wide interpretation given to this
term in the Shrimp Turtle Ca$é.

Second, the measure itself must be related todhsecvation of natural resources. For a while, the
GATT and WTO panels held that “related to” shooédinterpreted as “primarily aimed at”.However,
this rather narrow interpretation seems to haven beplaced in the Shrimp/Turtles Case by a wider
one, which only demanded that the measure be ‘ftlireonnected” to the conservation polféyAs
demonstrated above, border tax adjustments forritmpeould serve the environmental purpose of
helping to ensure that the most efficient produeeyddwide carry the day. Again taking symmetry as

given, the direct connection would be fulfilled foorder tax adjustments for imports and exports.

Third, the requirement that such measures mustdsie raffective in conjunction with restrictions on
domestic production or consumption. The clause demaven-handedness in the imposition of
restrictions in the name of conservatfdiThe requirement that measures concerned must énpos
restrictions not only on imported, but also on dstizeproducts is clearly satisfied when one takes
into account the fact that domestic products hasenbhit by a domesfittax at least as high as

imported ones.

3.4.3 Chapeau of Art. XX GATT

As the second step, the chapBaequires that the measure in its application magher constitute an
arbitrary or unjustifiable discrimination betweeouatries where the same conditions prevail, nor a

disguised restriction on international trd@ell three criteria have to be met: there musthnsitbe an

81 United States — Import Prohibition of Certain &piand Shrimp Products, Report of the AppellateyBod
WT/DS58/AB/R, adopted 6 November 1998, pp. 46 gara. 127 ff. Cf. also United States — Standards fo
Reformulated and Conventional Gasoline, ReporhefRanel (Fn. 71), para. 6.37, where it was heltidlean
air was a natural resource.

8 Cf. Geert van Calster The WTO Appellate Body in Shrimp/Turtle: Pickingp the Pieces, European
Environmental Law Review 8 (4): 111-119, 1999, M 1

8 United States — Standards for Reformulated andv€uional Gasoline, Report of the Appellate Body,
adopted on 20 May 1996, WT/DS2/AB/R, DSR 1996:11 9.

8 Whether or not the imported product has beenyhi tax in the state where the production tookelabould
not matter, as that state had the possibility ofitteng the taxes up to the standard of best ablgléechnology
as well. This result is supported by the fact titaerwise verification problems arise.

8 Cf. e.g.Quick/Lau(Fn. 34) at 440 ff.

8 The same obligation follows from Art. 3 para 5@t sentence FCCC: “Measures taken to combat @imat
change, including unilateral ones should not camstia means of arbitrary or unjustifiable discriation or a
disguised restriction on international trade.”
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arbitrary nor an unjustifiable discriminatf8mor a disguised restriction on international tr&dEhey
have to be read side by side, imparting meaningawh othef? The fundamental theme lies in the
purpose of avoiding abuse or illegitimate use eféhceptions in Art. XX GATT? This implies that

the considerations pertinent in deciding whether dpplication of a particular measure amounts to
arbitrary or unjustifiable discrimination can bé&ea into account when determining the presence of a
disguised restrictio: The standard has generally to be lower than tieeumdler Art. Il GATT, as
otherwise there could never be a justificationviolations of that provisiof> When interpreting the
provisions, the context of the norm and in paricihe preamble to the WTO agreement as well as
the preamble to the Decision on Trade and Enviroinad of which confirm the WTO’s undertaking
to pursue the aim of sustainable development, neduk respected. A balance has to be struck
between the right of a Member to invoke an exceptimther Art. XX GATT and the duty of that same
Member to respect the treaty rights of the other Manst3 Factors taken into account have included
the following. First, the fact that other countrigsuld be forced to adopt virtually the same apphoa
as the state taking the measure. Second, theddiluengage in serious negotiatibnaith the other
Members before taking the meastfta@hird, a differential treatment among various doies®’ The
second factor can hardly be said to be the casenfiigsions trading schemes, in particular seeiag th
history of the negotiations for the Kyoto Protocthe first and the third factor would have to be

observed when implementing a border tax adjustmarnparticular, it would appear necessary, if a

8 |t would be a fallacy to argue that since all fgrecountries would be treated alike under the pseg system,
the criterion is irrelevant: Not only can therethe same conditions in all foreign countries, dsb detween the
importing and the exporting state, United StateStandards for Reformulated and Conventional Gasolin
Report of the Appellate Body, adopted on 20 Mayal39T/DS2/AB/R, DSR 1996:1, p. 23 f.
8 Previously in United States — Prohibition of Imisoof Tuna and Tuna Products from Canada, adopte2Po
February 1982, BISD 29S/91-09, the criterion haankiaterpreted as requiring formal transparency.
8 United States — Standards for Reformulated andv€wuional Gasoline, Report of the Appellate Body,
adopted on 20 May 1996, WT/DS2/AB/R, DSR 1996:12p. Very critical of this approadhiona Macmillan
WTO and the Environment, 2001, 88 f. More in theediion of a separate application of the requirémen
United States — Import Prohibition of Certain Shyirand Shrimp Products, Report to the Appelate Body,
adopted on 6 November 1998, WT/DS58/AB/R, DSR 19B8para 150.
% United States — Standards for Reformulated andv€tional Gasoline, Report of the Appellate Body,
E::;1ldopted on 20 May 1996, WT/DS2/AB/R, DSR 1996:R%p.

Ibid.
92 Cf. United States — Standards for Reformulated @adventional Gasoline, Report of the Appellate Bod
adopted on 20 May 1996, WT/DS2/AB/R, DSR 1996:1,2B.f.. “In our view these two omissions go well
beyond what was necessary for the Panel to deterthat a violation of Art. 11l:4 GATT had occurréal the
first place.”
% United States — Import Prohibition of Certain &tpiand Shrimp Products, Report to the Appelate Body
adopted on 6 November 1998, WT/DS58/AB/R, DSR 19¥B8p. 2803 ff.
% United States — Import Prohibition of Certain &ipiand Shrimp Products, Report to the Appelate Body
adopted on 6 November 1998, WT/DS58/AB/R, DSR 1¥B8p. 2805 f. Critical of the discretion on than
of the WTO Panel and Appellate BoaFidpna Macmillan WTO and the Environment, 2001, p.103.
% There is no obligation to actually conclude aminational agreement, as has been made clear liglitne-
on case brought by Malaysia: United States — Impwahibition of Certain Shrimp and Shrimp Produets
Recourse to Art. 21.5 of the DSU by Malaysia, Reporthe Appelate Body, adopted on 21 November 2001
WT/DS58/AB/RW, para. 122: there must only be coraple efforts made to secure an agreement.
% On this cf. already United States — StandardsRfeformulated and Conventional Gasoline, adopte@®n
May 1996, WT/DS2/AB/R, DSR 1996:l, p. 28.
" United States — Import Prohibition of Certain 8tpiand Shrimp Products, Report to the Appelate Body
adopted on 6 November 1998, WT/DS58/AB/R, DSR 19B8p. 2810.
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scheme were to be implemented that was not in daooe with Art. Il or | GATT, to take Members’
efforts at CQ abatement and their respective obligations urtteKtoto Protocol, provided they are
members, into account. Hence, border tax adjussrientrade with ratifying Kyoto signatories would
meet difficulties when these states chose a regwlatpproact® This in turn threatens to introduce
“Trojan horse regions” into the Kyoto system thavisage trade with non-Kyoto regions without any
border tax adjustments. These regions might theables to export goods imported from non-Kyoto
regions without border tax adjustments, if onlyeathey have sufficiently modified them to fulfiie
rules of origin® Anti-abuse provisions against such a behaviourldcaesult in tremendous

uncertainty.

Hence, it can be said that if the first line ofelefe, i.e. that Art. Ill GATT is not violated, wel@
break down, the proposed scheme could still be taiaied, as there is the possibility of a justifioat
under Art. XX (b) and (g) GATT. However, the schemeuld have to be carefully designed in
particular with respect to other Kyoto regions thatsue a different abatement regime. Therefore, it

would seem wise to attempt to meet the standardstof and Il GATT.

3.5 Conclusion
It can therefore be claimed with a reasonable degfeertainty that the introduction of the bortet

adjustment scheme would indeed be admissible uWiED-rules. It therefore seems worthwhile
pursuing the path by examining some aspects grietical implementation.

% This argument cannot be used to establish a idalaf Art. 111:2, first sentence GATT. For in thaituation it
could be argued that a certificates trading scheneated two kinds of costs: costs for buying theifasates and
abatement costs for avoiding the necessity of fhaichas, whereas a regulatory approach creatgdthen
latter. Hence a border adjustment tax would put fidustries on an equal footing.

% These countries might specialise in modificatithag require only limited CQemissions.
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4. Implementation
In theory, border tax adjustments could be detegzthifor every single product according to the

guantity of CQ emissions producing this very product with besilable technology. However, the
huge number of products creates information problérherefore, this is not possible in practice: For
example, it would be very hard to determine whadclly constitutes a homogeneous product and
what the best available technology was for evargleiproduct.

Hence, only an indirect way is possible. We musistihe looking for a measure that is highly
correlated with the quantity of CO2 emissions dgimomoduction, which avoids the aforementioned

Nutrition Facts _ T
Serving Size 1 cup (228g) be the fact that a large fraction of CO2 emissioas be
Serving Per Container 2

I affributed to the production of basic materialserBfiore we

Amount Per Serving

Calories 250 Calories from Fat 110 | have to identify the quantity of different matesiaitilized in

problems. Starting point for such an indirect scheshould

% Daily Value® | the production process. The border tax is calcdldig
Total Fat 129 18%

Saturated Fat 3g 152 | multiplying the quantities of different processedtarials a

Trans Fat 1.5g . . ipe ..
Cholesterol 30mg j0%| Product consists of with the specific energy contpms of
Sodium 470mg 20% | the respective material. For each process matt@lnon
Total Carbohydrate 31g 10% . . ) )

Distary Fiber 0g 0% electric energy input and the electric energy irgrettreated

Sugars 59

= separately as explained in section 4.5. The resuiumber
Protein 5g

I \\ill be a lower bound to total energy consumed,abse
Vitamin A 4%

Vitamin C 2% | additional energy required for the refinement pssce not
Calcium 20% included
Iron 4% | 'ncluded.

To obtain the quantities of processed materialsswggest to apply a methodology well established in
the food industry. In many countries, food produbte to exhibit the content of the major
components included in the prodd®.Similar to these labels, producers of goods wddde to
specify which quantities of different processedenats are included in their product. However, the
benefit is, that the labeling is easily verifialdeg. by critical competitors questioning the cosipon

of the product. At the same time, similar to thedcsector, the categories will be wide enough to
ensure that no critical information is reveale@ddmpetitors.

The following sections will explain in some dethibw the emissions quantities for each unit of
processed good can be obtained, whether theseitipgishould be product or production specific,

what criteria determine a best available technglagyg what size for the processed materials classes

190 hitp:/mww. cfsan.fda.gov/i~dms/foodlab.htmli#see2
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should be adopted. Then the special treatment efirtput factor electricity is discussed. Some

remarks on grandfathering conclude the section.

4.1 Calculation of CO2 emissions associated with the production of

a processed material

Two basic approaches are established to determine thesiens associated with the
production of a good. The top down approach useseggtg information on the energy
consumption by different sectors, e.g. in Carnegie dief2003) classified by 485 SIC
groups. The economic input output model is then useatetermine how many inputs from
other sectors are directly or indirectly requiredstmply one unit of output of the assessed
sector. This allows capturing the entire supply cheiderlying the production of one unit of
output in one technology sector. Finally the emissidnallosectors are calculated and the
proportions of the emission that contributes to the wudp the sector we are assessing are
added. This provides for a top down determinatiorhef@O2 (equivalent) emissions of one
unit of output in any one sector. One database we fosatle analysis is SimaPfo — a Life
Cycle Assessment (LCA) software package. It enables a#itoglithe environmental impact
of a product during the entire life-cycle based otogdown database EPS 2000 used for

companies’ internal product development.

The second approach is a bottom up approach. The gifmaluprocesses are individually
examined and registered in a data-base, starting atlbasic production steps. Current data
sets, like Probas or GEMI€? cover basic commodities as well as energy specific flow
patterns’® Global Emission Model for Integrated Systems (GEMIS)eisighed to compute a
variety of emissions occurring over the complete lifeleyof products. The core database
covers more than 4,400 processes in over 20 countriesddth is assembled from secondary
(i.e., literature, averaged data etc.) as well amamy sources (i.e., reports from onsite
inspectors). These data sets provide a good underggandlithe CO2 emission pattern
corresponding to basic commaodities.

101 SimaPro_http://www.pre.nl
192 probas: Prozessorientierte Basisdaten fuer Umaetigement-Instrumente, www.umweltbundesamt.de/uba-

info-daten/daten/baumGEMIS http://www.oeko.de/service/gemis/

193 S0me of the data basis cover the value includingyxction and transport of fossil fuels. If the responding
energy consumption or CO2 emissions occur outsideerritory for which the border tax adjustmentbive
applied, then they are not covered by CO2 emissgotificate obligations. The corresponding emissisimould
therefore not be corrected for as part of the boi@eadjustment.
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Top Down Top Down Bottom Up Bottom Up Bottom Up

Eilco SimaPro GEMIS GEMIS GEMIS

CO2/Kg CO2/Kg CO2/Kg CO2/Kg no Electric only electric Kwh / Kg

Steel 0.56 1.19 1.86 1.68 0.26
Aluminum 3.97 8.45 17.33 9.68 13.40
Rubber 3.50 1.23 3.28 1.84 2.33

Figure 1: Energy intensity of three basic commodities

Figure 1 illustrates the large discrepancy of resultveld from a bottom up and a top down
analysis. Some of the differences can be attributgubéo data quality of top down analysis.
To access Eilco the measurements, which are based on ni@ueyp be translated into
quantities using priceS? The biggest difficulty we were facing in severalguot groups was
to obtain accurate commodity wholesale prices. Sombeotliscrepancies can be explained
by errors on this level. The data set used in SimaPRalvaady translated into CO2 emissions
per Kg product output, therefore the discrepancigbadoottom up approach represented by
GEMIS are smaller. However, we assume that a main reasothé understatement of
emissions in the top down analysis relative to the bottpranalysis remains. The sector does
not only provide the basic commodity but also produckéckv require additional, labor
intensive input. This pushes up prices without influegdhe energy input required in the
sector significantly. This seems to be the case both stgbl and aluminum but not with
rubber. The result indicates, that a top down anatgsjgires a more detailed representation
of the sectors than provided by 485 SIC groups. Thes dmt allow conclusions on the
bottom up analysis, because the additional refinemdnthwhas little impact on the energy
intensity per weight of the product such that thedpots still can be treated with the same tax

level.

104 AlJuminum price 1.4%/kg from London Metal Exchantyen and Steel foundries 0.45 $/kg from
www.citaec.info/steeltaskforc@mww.cruspifutires.comPress release of Oregon Steel Mills, 30.4. 280®ber
TSR20 0.80%/t, averaged, www.rubberstudy.com/sizgiaspx The prices were on 2002/2003 price levels,
while the 10 tables were based on the 1992 sidisbepartment of Commerce indices suggest thatdor
products the appropriate deflator changes pricel0By, not sufficient to bridge the gap
www.bea.doc.gov/bea/dn2/gpo.htm
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Weber, Jenseits and Fritsche (1989fompare bottom up and top down analysis at the
example of non ferro metals and calculate approximd&@® higher emissions using the
bottom up approach GEMIS then the top down appriased on the German input output
table. Discrepancies are attributed to different assomgptabout electricity generation mix,
heat production and possible differences in the dafité of which products to attributed to

the class

4.2 Border-tax level production or product specific?

Typically several production processes and teclyieto are available to produce identical final
products. For production within the region that lgspborder adjustment taxes in theory labeling
could be applied to determine which processes hatkfore which quantity of CO2 emissions to
reimburse. Apart from the large administrative lamrdoth within the firm and with the controlling
agency, such an approach would not have the retjirioentive properties. Products associated with
high CO2 emission levels would be exported, becthesgreceive higher border-tax adjustment. This
is likely to result in additional transport requirents within the region. Usually transport costyvese
as an incentive for companies to buy their produarn a nearby plant if two plants offer identical
products. If border tax adjustment levels differ fao identical products because of the different
underlying production process, then the companyhtridigy the product from the distant plant if the
nearby plant has higher CO2 emissions and therdjerefits more from exporting its product.
Furthermore, production process specific adjustrieams would remove the incentive for companies
to improve or shift the process towards more eneffjgiency, because after adjusting the process
companies would receive less border-tax adjustmvaeh exporting their product.

To use production process specific tax levels foparts into the area with border-tax adjustment
seems also difficult. It would require monitorin§ mroduction processes outside of the jurisdiction
and it might be more difficult to defend in the text of WTO law, because it builds on a more
narrow definition of ‘like products’. Productiongaresses specific adjustment levels on imports would
seem to provide appropriate economic signals. Apamy deciding to use a lower CO2 intensive
production process will benefit from lower bordexk adjustment levels when exporting to the area,

which applies border-tax adjustments.

To illustrate these difficulties, we assess thaagion of aluminum trade between a region A, which
applies CO2 emission certificate requirements andesponding border tax adjustments and the rest

of the world B. Aluminum produced with old, CO2dnsive processes, in region A will be exported

1% Weber, F., Jenseits W. and Fritsch, U. ,Bestimmtes Kummulierten Energieaufwands (KEA) durch Iaput
Output- und Prozessketten-Analyse am Beispiel @é&t8 NE-Metalle®, Working Paper, Oeko-InstitutaM
1999
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to the world market such that the high expenditore€02 emissions are reimbursed. Only aluminum
produced with new, CO2 efficient, processes wowddsbld within region A. To satisfy aluminum
demand in region A, aluminum produced in the wonlarket with CO2 efficient processes would be
transported to region A and only face the low borde adjustment rate. Companies are willing to
incur the costs for the additional transport, agjlas they do not exceed the difference between the
border tax adjustment level for production procsesegth low CO2 and high CO2 emissions.
Effectively region A will import from the world miet aluminum produced with low CO2 emissions
and export aluminum produced with high CO2 emissidf aluminum production with low CO2
emissions in region A and B (the world) suffices&isfy demand in region A, then aluminum prices
will stay identical for both types. The only impact the policy will be additional aluminum
transports. The only financial incentive in A tafsfrom high to low CO2 intensive production isedu
to the price differentials caused by costs of etipgthigh CO2 intensive aluminum and importing low
CO2 intensive CO2. This policy however only impaptges in A, in B the policy provides for

incentive to shift production processes.

The policy would have an impact, if region A is lsoge that its demand for low CO2 intensive
aluminum production exceeds world production. lis tbase then prices for low and high CO2
intensive aluminum will differ on the world markahd induce companies outside of region A to shift
from high to low CO2 intensive production procesdtist as soon as the world production capacity
for energy efficient aluminum production reaches demand of region A the prices would equalize.
The approach does therefore not reach far.

A second problem of the approach of production @secspecific adjustment levels is, that it
encourages double accounting. Imagine that regios very big such that its demand for low CO2
intensive aluminum would create a price differenoethe world market between low and high CO2
intensive aluminum. If a region B uses a tax breaieme to induce its aluminum industry to produce
low CO2 intensive aluminum, then the industry igioa B will benefit from both schemes. Such a
scenario seems likely, as policy development withiregion is a lengthy process and coordination
between countries difficul® This would benefit individual industries at theperse of public

expenditure and public acceptance.

The economic and legal arguments suggest settingpdhder-tax adjustment rate independent of the

production process. Hence, it should be made ptahexific.

1% For example, even within a region like Austrafiarallel evolution of support schemes for renewabiergy
in different states and at the federal level allcampanies to claim benefits for their reneablegné&om
several different institutions (lain MacGill, Hu@uthred and Karel Nolles1, National Emissions Tmgdor
Australia: key design issues and complementarcigslifor promoting energy efficiency, infrastrueur
investment and innovation, ERGO draft discussiqrep®303, 2003).

28



Production processes not only differ in the amafrénergy required, but also in the fuel type used.
The largest variations are in the sector of eleariergy, which can be produced at zero emissions
from renewables or nuclear and with very high C@#tseions from brown coal. For this reason we
suggest to address electric energy input separdikiy still leaves us with the question of whicielf

is used to produce process hdatsome chemical processes, specific fuels types are réguire
e.g. iron production is a coal-based process. In suohepses the calculation of CO2
emissions is rather straightforward. More controversialccbe processes, which are not fuel
specific, e.g. provision of heat for drying chambersalCfired heat production results in
about twice the CO2 emissions per unit heat producad ghas fired heat production. If both
types of fuels are used in a certain process, then isonrdination might require that the
lower CO2 emission fuel types serve as reference. Howthisrshould not imply that fuels
like biomass are suggested as reference for heat pracluBiomass produces close to zero
emissions over the life cycle. However, currently biomassot competitive in large-scale
appliances, as can be seen by subsidies paid to pladtecprg electricity from biomass. The
subsidies will be targeted such that the price of bioregasls the price of fossil fuels plus
emission certificates. Therefore biomass producers ineusdime cost increase irrespective
of whether they use biomass or fossil fuels and shouleftrer be compensated for the
higher costs when exporting. Likewise, renewable gnerguts into large scale industrial
production processes is currently not typical. If itwaooccur in developing countries / non
Annex-l countries, then it could receive financiapgart from Kyoto mechanisms. To avoid
double accounting it should therefore not be consttlefor exemption from border

adjustment mechanisms.

4.3 Technology level

A best available technology approach is not ongjaly warranted, it also makes economic sense.
Domestic industry generally has an incentive tohpiine reference level towards a technology level
with high emissions such that their competitivenesshe world market improves while industries
outside the tax region will insist that border &justments are not used as a means to discriminate
against their access to the market. Hence, theepsoof determining the appropriate reference
technology or technology mix can be subject torisitee lobbying and distortions of information
supplied to the institution determining the refemnevel. Therefore a clearly defined process is
crucial to allow for effective implementation. Bestailable technology — in contrast to the average
technology mix — has the advantage that only owcéni@ogical process has to be evaluated. In
contrast, using a technology mix would be more darafed. In the bottom up approach all currently
used production processes would have to be evdlzated then weighted with their contribution to
total production. The top down approach in contcastld be easily applied, but as illustrated in 4.2
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seems to be rather inaccurate. The correctionssganeto improve the results would require that the

body setting the rates receives large discretiahvéh therefore be subject to intensive lobbying.

Apart from the economic reasons against using arage technology mix section 3.2 already
suggested that such an approach can discriminatesaigome of the producers outside the area which
applies border tax adjustment. All foreign prodsceith production technologies that are more CO2
efficient than the average technology will incughrér costs than local producers with the same
technology will incur for their CO2 emissions. Ievassume that 50% of production is more and 50%
is less efficient than the average technology, tthenpolicy would discriminate, at varying levels,
against up to 50% of the foreign producers. At shene time the border-tax adjustment policy in
combination with the CO2 emission certificate costply that high CO2 intensive production
processes are more expensive within the area witthel tax adjustment than outside that area. This
might be difficult to defend. The main argumentsiédend the policy would be, that at the aggregated

industry level the disadvantages for local andiépr@roducers are balanced.

In contrast, border tax adjustment levels relatedadst available technology will not incur these
difficulties. Producers using best available tedbgy will compete on equal footing inside and
outside the border-tax adjusted area. Foreign merduwsing less efficient technologies will conénu
to be better off after the application of the borde adjustment than local producers. Therefdre, t
policy does at this aggregate level not containrdignation against foreign producers irrespectie
their production process.

However, we are still left with the question of whitechnology should be labeled best available
technology. It should be a technology that is conaiadly viable. Otherwise foreign producers will
cross-subsidize a super low CO2 emission plant Withsole purpose of reducing the import tax
levels. This could be ensured by requiring a cenadrket share on the world markets of the products
build with the best available technology productiwacess.

The big advantage of setting border tax adjustriems relative to any other tax level is, thatdloc
and foreign industry has opposing interests inrgetihe level higher or lower. This contrasts with
usual industry interactions, during which all oflirstry provide information with the same bias to
reduce the tax burden. The aim of the institutiettirsg the border-tax adjustment level is therefore
create a transparent process such that industnotétock the process by disputing the final border
tax adjustment level. Instead industry can disputé discuss the individual components. Industry at

the other side of the border will balance any dt&ins with its expertise.

Basing the border-tax adjustment level on the beatlable technology on the world market rather

than the home market has a second advantage.it$ line distortions on technology choice in the
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home market. If the best available technology &gbih the home market would be used as reference
to set the border-tax adjustment level, then inem$would delay using the new technology in order
to keep the border-tax adjustment they receivehiglalevel.

An issue we still have not addressed so far is, tooweat new production processes that are more,
rather than less, energy intensive. The additiceradrgy intensity could be caused by higher

environmental standards, which reduce non-CO2 @mnissbut require additional energy and cause
additional CO2 emissions. If the shifts are betwddferent gases that contribute to climate change
the issue can and will be easily addressed by uS8i@g equivalent emissions rather than CO2

emissions as basis for the border-tax adjustiiéiftthe higher energy requirements are due to e.g.
lower operation temperatures required to reduce ,Nien they will disadvantage producers that are
exposed to the emission restrictions. This impihed best available technology reference production
process should achieve the environmental standeagisred within the area in which the border tax

adjustment is applied. Such a measure could intheeindustry of the region that applies border tax

adjustment to require higher environmental starslard a specific emission group to exclude a low

CO2 intensive production process. However, suctayieh is typically identified, if the purpose of

excluding foreign products is apparent.
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------ CO2/capita

Figure 2 Energy intensity of Developed Countries (Source OECD 2002)'%

197 The CO2 equivalent emissions for the non-ele@tpait in the cases presented in a study are bet#en
(rubber) and 22% (aluminum) higher than CO2 emissltese differences imply, that a consistent tneat is
required and has to be decided on ex-ante. (Pré&bagnos/EWI 1999, Oeko-Institute, ETH 1995)

18 statistic for Annex 1 Countries, TPES = Total RuignEnergy Supply, Source: CO2 emissions from Fuel
Combustion 1971-2000, International Energy Ager@§2
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The second reason why a new production processl tmumore CO?2 intensive, is that it resulted in
the shift of the input factors, e.g. from labordoergy. Fortunately production of basic materials,
which constitutes the high-energy intensive aspéstimcreasingly energy efficient with the scafe o
the production proces$sigure 2shows that energy intensity of GDP is decreasmgimnex |
countries:®

Summarising, we would suggest using best available teoimobd determine the border tax
adjustment levels, because it seems easiest to implemenbanpliance with WTO rules
seems certain. Because of opposing interests of home aignfondustries the institution
setting the level border-tax adjustment should havesscto all required information such
that a high level of accuracy of the decisions caexXpected.

The level has to be set ex-ante, because otherwise wididoe severely damaged if traders
face uncertainty about the border adjustment taxes iShparticularly the case, because
commodity traders between stable economies typicallyatpem small margins, such that
already small changes of the border adjustment tax xe@ed this margin and ruin the

traders.

4.4 Size of processed materials class

The question not addressed so far is, how fardhgponent | o, ct Probas
materials have to be differentiated when border-tax CO2/Kg
. . . . Al99 | 8,45
adjustment is applied. At the outset we describatléach AlCuMg1 836
product would be delivered with a label, which sfes the | AlICuMgPb 8,45
processed materials that entered into the protimtever, 2:::/";8”\/'9 212451
as discussed in 4.3, the energy level would nahéenergy | AlMgSi 9:55
level of the used production process but of thereafce AlMn 8,4
. . AlZnCuMg 8,28
process using best available technology. How maogyzt AlSiMgMn 843
categories and therefore reference processes de&eto | Figure3 co2 Intensity of production
define? of variations of Aluminum Aloids

The following three reasons are in favor of largecpssed materials classes. First, the more predess
materials classes we define, the larger will beathministrative burden both for industry and state
define the energy intensity of the reference preegsnaterials and the smaller will be the incentive
for industry to support the process with informati®econd, the more processed materials classes we

define, the more difficult will it be for compani&s classify a product they export correctly andtfe

19 The aggregated graph could also represent sleiftesien sectors, therefore a more accurate repagisent
should consider the evolution of energy intensftgpecific industry sectors.
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customs authority to verify the classification. &ivthat customs authorities rely on the self-
declaration of companies, which can only occasignbe verified, the companies only face a
sufficient incentive to truthfully classify theirgduct, if misspecifications can be punished. Havev

if the specification is too difficult, then the cpany can dispute intentional misspecification,

punishment is not possible and therefore enforcémen
Brob fails. Third, the bigger a processed good clagspibre
ronas
Plastics CO2/Kg companies will be competing in the class and theemo
EPS 3,94 likely it is that any one company will use a neesd
HDPE 2,51 _ _ _ _
HDPE-APME 99 1.88 CO2 intensive, technology. Given that others deelyi
LDPE 2,76 to use a new, less CO2 intensive, technology, sy o
LDPE-APME 99 2,08 . . . .
pp 367 firm has less incentive to postpone applying a new
PS 3,12 technology. Figure 3illustrates that for aluminum
PS-APME 99 2,17 aloids a subdivision seems can be avoided, as they
PS-ISI 2,75
PET 343 exhibit similar energy intensities.
PVC 2,41 On the other hand, the disadvantage of large ptoduc
PVC-APME-99 2,12 _ _ _ _
PVC-ISI 2.56 classes is, that CO2 intensity of the productiam\aay
PUR rigid expanded 5,38 largely, as within the class of plasticEigure 4.
PUR flexible foam 6,40 Within the cl il f the difficulty to demi
epoxy resin 6.33 ithin the class we will face the difficulty to ine
waterproof layer HDPE 2,34 which product to use to determine the CO2 (equitale
damp-proof layer HDPE 3,20 o . . .
damp-proof layer LDPE emission per unit (weight) produced. The choiceukho
- flame retarded 3,96 be such, that no one has reason to suspect thigamte
plastic generic 1,72 . . S . .
Figure 4 CO2 Intensity of productior of the project is a discriminate against foreign
of different plastics producer. The chosen product should therefore be
among the products with the lowest CO2 (equivalent)

emission in the class. This implies that the more
divergent the CO2 intensity of the production offatient products within a class, the lower the
proportion of CO2 emission certificate costs tha ©e adjusted for at the border. This is the main
driver for subdividing classes with inhomogeneonsrgy intensity of materials and increasing the

number of product classes.

4.5 Electric Energy input

Certainly the most difficult energy input factor i®etkic energy. Electric energy is a freely
tradable and homogeneous commodity. In integratedrieigctsystems it is technically
impossible to identify the origin of an electric enedglivery. Therefore weropose a distinct

treatment for electricity inputs. For electric emeinput, we suggest to directly compensate for the

price change of electricity rather than for the ssitn certificates required to match the averagé fu
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mix. All databases used for our analysis allowdgregate between electric energy input and other

input, as illustrated for GEMIS iRigure 1.
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Figure 5 Change of marginal generation costs aftezdattion of CO2 emission
certificates:*

Calculation of the price change requires a dispatotel, which is a standard and transparent tool. |
this model generators are represented with thergima cost curve. For a given demand curve the
intercept with the marginal cost curve determirtes ¢competitive electricity price. In Figure 5 the
marginal costs are depicted for different genenaterhnologies. Because different technologies face
different cost increases due to CO2 emission @eatds the ranking in which they are operated can
shift due to CO2 emission certificates. For examgés combined cycle turbines are in the example
more expensive to operate than coal stations intuat®n without CO2 emission certificates.
Therefore in a world without CO2 emission certifesicoal would be at the margin in times with low
demand and set electricity prices in these perifbdSO2 emission certificates are introduced, they
increase the coal generation costs more than gaera®n costs such that gas generation is now
cheaper and can end up at the margin, settingléogrieity price. If this is the case, then thecgri
difference between coal without CO2 emission dediés and gas with CO2 emission certificates
would be the price increase of electricity whichlvee used to set the level of border taxes. As
electricity demand and generation varies througtimiyear the average over several periods has to b
calculated to obtain the correct value.

The observed price will always differ a little frosuch model approaches, mainly because of the
exercise of market power which induces generamriid their generators at higher costs into the
market. However, the size of the margin is not etgekto vary systematically between cases with and

10 50urce: ICF Consulting estimation for Europe, 2@83uming a price of 40 Euro/t CO2.
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without CO2 emission certificates and therefore amgnored™* More interesting are inter-temporal
constraints — most generators cannot alter theiemggion output rapidly. These ramping constraints
can be included in the models and might influeteeresults, because CO2 emission certificates can
alter which generation technology is at the margml for example shift gas powered station to
become base load providers and shift coal statimmards the margin. Coal fired power stations are
less flexible to adapt to varying electricity demathan gas turbines and therefore adjustment to
varying demand can be more costly with CO2 emissentificates, a systematic bias which should
potentially be considered by appropriate modelaaphiques.

An alternative approach would be to make an assompbout the energy mix used for the produced
electricity, translate the energy input from fogagls into CO2 emissions, and add these to tfa tot
emissions per kg final product. However, this apptocrucially depends on the generation mix. If
products are produces in Norway one could argue riust power is hydro power, and therefore
products should not receive border tax adjustmentifeir electric energy input. However, due to
international electricity trade and due to limitédrwegian hydro resources CO2 emission certificates
will also increase the Norwegian electricity pries#en so most of the base load still faces the same
marginal generation costs. This is a problem t@ad@ressed in the context of allocation of emission
certificates, but does not involve industry thaydthe final product, electricity, at an increagede.
Likewise, the approach to translate the fuel migdufor electricity to include the CO2 emission®int
the CO2 balance of the product faces difficultideew used to calculate the import tariff. Countries
like Canada or Argentina with large components pflirb could claim, that their products are
produced environmentally friendly and should therefnot be exposed to the import tariff, However,
even in those countries the marginal electric gnergroduced with fossil generation. Therefore any
change in industry output will first result in aastge of power production from fossil fuels.
Nevertheless, if financial incentives are strongugyh, industrial plants could build a dedicated pow
line to a non-fossil generation plant to claim ttiegy only use and are the only user of this energy
Hence it could be difficult to defend any fuel nfiot electricity with positive contributions of fags
fuels when determining the border adjustment téoifiproducts. In contrast, by interpreting elestyi
generation as an aggregate input into the indbigtraaluction process, the CO2 emission certificates
can be interpreted as a tax on electric energys T will be compensated for, irrespective of the
underlying evolution in the electricity industry.

4.6 Implications of grandfathering

We hold the view that border tax adjustment may dxe applied so far as CO2 emission certificates

are sold/auctioned rather than allocated for fieeontrast to this, free allocation in the formpafre

M1 Analysis of California experience showed, thahhsgarcity of NOx emission certificates createchhigces
and possibly reduced output from controlled gem@natHowever, the larger area affected by CO2 domss
certificates plus banking options should reducerisieof large price spikes on CO2 emission cewiies which
could affect the impacts on the exercise of mapketer.
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grandfathering could also be seen as an isolateg sum transfer independent of the subsequent
emission schemes, aimed at compensating industhéochanges in their home market. As such it
could then be complemented with border tax adjustniéowever, it seems more likely that the free
allocation of emission certificates is perceivedaasintegrated component of the overall emission
trading and border tax adjustment scheme. As suebuld reduce the average costs industry incurs
due to the overall scheme. Industry is only expdseal limited cost component, which would greatly
reduce the scope for border tax adjustment.

Therefore, the period after 2012, when the oblayato allocate at least 90% of all allowances tke
chargé'? expires, seems more promising. For two reasoesdigtussion of this period should start
much earlier though. First, investment in low carbechnology is facilitated when more information
about future policy tools reduces uncertainty. 8d¢coost currently discussed allocation mechanisms
are not purely grandfathering based on past emidsils, but also contain some relation to current
emission levels to reduce anticipated discrimimatigainst new entrants. If however current or fitur
emission levels influence the future allocation taudhen allocation of emission certificates distor
production decisions. This can only be avoided lbyirating such updating procedures from future

policies and from the anticipation of industry dgah makers.

Border tax adjustment can play a crucial role is firocess. Given that industry benefits from lump
sum transfers implied by free allocation of emissiertificates, industry uses strong lobbying asfain
any auction mechanism for emission certificatese fain economic argument against auctions of
emission certificates is the potential reductionimdérnational competitiveness and the implied job
losses. This argument can be eliminated if bordgradjustment is implemented. It is likely that
higher CO2 emission certificate prices will matkze if growing scientific evidence about climate
change requires further reduction of CO2 emissidiese high prices are less damaging both for
economic and social reasons, if the correspondingnue is recovered by the state in auctions amd ca
be used to compensate for the higher costs by tiedscin other tax components. If emission
certificates will continue to be allocated for freben the resulting lump sum transfer to owners of
large CO2 emitters will severely reduce competitegs of European economy with bad social
implications (for further discussion see Zhang Badanzini 2003). Furthermore, economic efficiency
is increased and transaction costs will be drdfticaduced if CO2 emission certificates are regdir
further upstream — at the fuel import level rattieam at the different facility level. Such an agmb is
currently avoided, because it does not allow examgptfor energy intensive sectors that should eot b

exposed to undue disadvantage in the internaticompetition. If such exemptions are no longer

12 Art. 10 Directive 2003/83/EC. For the period beftinat, the directive even stipulates a quota gf@8ent.
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required because border adjustment taxes creaeyalaying field, then CO2 emission certificates
can be applied upstream.
We therefore have a mutual reinforcing policy mixaactioning of emission certificates and border

tax adjustment.

5. Conclusion

This paper has demonstrated that border tax adjustmentsef@missions trading scheme
makes economic sense. They are in conformity with WTOWdsre the adjustment level
does not exceed the upper bound of the amount pafgalppeoduction in the European Union
with best available technology. To be implementaliie, $cheme needs to be sufficiently
practicable. To achieve this, we propose a processeshiaiatapproach where these are in
turn evaluated at best available technology. Elgttribeing a homogeneous commaodity,
should receive a different treatment. Adjustment in tage should follow the price increase
induced by Carbon Emission Certificates relative to taasbn without such emission

certificates.
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Appendix

In the following calculations we assume that demamdtwo regions A ,E is described by

differentiable demand function® ,(P), D (P). Several technologies are available to produee th
same product. The technologies differ in the amooitenergy 7 + a that is required for the
production of one unit of output, witlt fixed and a = Otechnology specific. The quantity of
installed production capacitya < a') with energy efficiency equal to or higher thariin each
region is characterized by the supply functio@s (a'),Qg(a’). To simplify the subsequent
calculations we assunf@ is differentiable. This can be either interpressdan approximation in the
limit of many firms or as any one production pléeing represented by an interval of differest
e.g. increasing output changes energy input. Thegima costsC of technologya are composed of
the basic energy cosf, and the additional costs for emission certificatesarbon taxC. :***

C(a) = (r+a)(Co +Cc) ®
As a reference case we first assume global implatien of CO2 emission certificates. Global

demand equals global supply, and the global marggeanologya  is defined such that global price

P; equals marginal costg

Qalac) + Qe (ac) = Da((T+a5)(C,o +Co)) + De((T+a5)(C, +Ce)) (2
To determine the change of the marginal technoleigly changes of emission costs we differentiate
(2) with respect toC. with Q" >0, D' <0:

oa; _ T+ag
oC Qu+Qe _ (C, +C¢)

c Dy +Dg

<0. 3

With increasing costs of emission certificates altan set of technologies is applied, and therefloee
global price is increasing (usitig)):

oF, _0C(a) _ Qu+Qe r+a;

aC, oC D), + Dy &% —(C, +C,)

E D,+Dg

>0. 4)

C C

In a second step we assume that emission ceréificat only implemented in regidn while costless
global arbitrage in the product market continudser&fore marginal technologi@s,’fand aPE differ in

both regions to ensure the competitive price stay®rm:

13 Note that we assume that all energy input will espond to the same amount of carbon emissiong, firs
requires a separate treatment of electric energyuin(as suggested in the paper) to take into actthe
different generation mix of coal, gas, nuclear aedewable plants, which corresponds to differenRCO
emissions. Secondly, some production processelsecaperated with different energy inputs (e.g.Istee
production with coal or electricity), and therefoaeditional (discrete) shifting would have to benesented,
but should not affect the final outcome signifitgnt
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P=(r+0a5)(C, +C.) = (T +a;)C,. (5)

Expressinga,fas function ofa'Ethe equality of supply and demand implies:

e Co*Ce 1 G0y 1 Qu(a8) = D, (T +aE)(Cy +Ce)) + Do (T +aE)(Cy +Ce))  (6)

Qa(as c, C,

In this case the change a’f,'.f with C. is given by:

dag (T+ap )(1_ D +Dr clo) @)
T QutQE Q G’
oC. DA+Dy (C, +C.)+ Da+Dg Co

Comparing the change of the marginal technol@yyvith (7) shows that) > O”G > O”P if

Q. + Q¢ >C, (D) + D) .The condition is always satisfied & >0and D' <0, therefore we can

conclude:

Proposition 1: With partial implementation, production in regida is weakly more reduced than

with full implementation of CO2 emission certifiest

To assess the impact of partial implementationuput in region A we differentiate we ués to

expressaF’?as function ofa'E and differentiate with respect ©. and substituté€7):

A E Qe
oa, _(T+ap) o, 0L
- Qa+Q'e Qxr  Cc >0.
aCC CO D, +D% - (CO + CC) + D, +DL Cio

The result can be summarised:

Proposition 2: With partial implementation output in regiorA increases relative to no

implementation.

Finally we want to assess the impact on pricedeBiftiating(5) with respect toC., gives:

oP, dal . _ (T+ap) 55 -0 3
- o~ ;A+ E A '
d9C, oG, SL\+(§ ~(Co+C )DA+DE Co
0 G P .
Comparing with(4) shows¢ e > OCPC

Proposition 3: With partial implementation the global product gritcreases, but by less than with

full implementation.

Now we assume border taxdsare set at the level of the best available tedyylt =7C..
Importers into regiorE have to payt per unit of good, and exporters receive a reinmdment for the
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higher energy costs df. Therefore the product price levels will HFé,.E = PTA +1. This defines the
relationship between the equilibrium technologigsand @;* in both regions:

afl+&)=ap. ©)
Using again the market clearing condition that dednequals supply:

Qu(aE(1+ &)~ 1)+ Qu(aF) = D,(F(C, + C.)) + De (T + aF)(C, + Cr)),

and differentiating with respect . gives:

Dp—on
oaE (r+ar )(1_ B, 0L clo)_ T[ D;_\+D;5]
L — . 10
aC Qa+QE _(CO +C )+ Qx  Cc ( )

c D) +Dg D)+Dg Cp

E
da

Fon <0. This implies that producers in region

aap

Comparing(10) with (3) and (7) we obtain 5> <

E are better of with border tax adjustment. The effecproducers in regiod can be determined by

differentiating(9) with respect taC. and substituting fror(iL0):

D. Cu+C Q E 1
A E otCc e 1
aO'T _ Dy+DE G, + D,+DE “T G, (11)
oC QA +Qk _(C +C )+ Qn G’
C D), +Dg 0 C D,+Dg Cy

If a”T >0, then implementation of CO2 emission certificatéth border adjustment taxes in region

E will increase production in regiof.

Proposition 4: Producers in regiof will benefit from the introduction of CO2 emissicertificates
with border adjustment taxes in regibnf:
_0Q a oD, _
0PF r ORF

(12)

This is the case if the supply is more respongiarite changes than demand or if the dispersion of

energy efficiency of different technologigsis big, relative to the basic energy demand

If technologies are not uniformly distributed a@} is not constant or demand is not linear ddgd

not constant, then (12) is a sufficient, but nobexessary condition. The necessary condition is
t<J'OCCg%d . If the necessary condition is not satisfied, theamtial implementation of CO2

emission certificates with border-tax adjustmenthatlevel of best available technology will resalt

a reduction of production in regioA.
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The interesting question then is, whether CO2 aornissertificates with border tax adjustment affects
production in regio more than production in regidn. This is usually not the case. Comparing the

output change in regida (10) with the output change in regi@n(11)it can be easily shown that:

Proposition 5: Implementation of CO2 emission certificates witlideo adjustment taxes affects

home producers more than foreign produc%%% < ‘;gf (<0) if

a'II'E(Q,'A +Qg) +aTECo(_D’A —Dg) > 1C. (=Dg).
This condition is certainly satisfied. It requirézat (in linear approximation) global production
af (Q,+QL) after introduction of the CO2 emission certificatglus demand increase

(-D, —Dg) from a price reduction by energy cost differencéwieen efficient and inefficient

producersaC,exceeds the reduction of demagidDy) from a price increaseC, by the border

adjustment tax.
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