What do we know about climate change? What is the relationship between trade and climate
change? How does trade affect greenhouse gas emissions and can more open trade help to
address climate change? What is the range of national measures that can contribute to global
mitigation efforts? These are just some of the questions discussed by this report by the World
Trade Organization and the United Nations Environment Programme.

Trade and
Climate Change

The Report aims to improve understanding about the linkages between trade and climate
change. It shows that trade intersects with climate change in a multitude of ways. For example,
governments may introduce a variety of policies, such as regulatory measures and economic
incentives, to address climate change. This complex web of measures may have an impact on
international trade and the multilateral trading system.
The Report begins with a summary of the current state of scientific knowledge on climate
change and on the options available for responding to the challenge of climate change. The
scientific review is followed by a part on the economic aspects of the link between trade and
climate change, and these two parts set the context for the subsequent parts of the Report,
which looks at the policies introduced at both the international and national level to address
climate change.
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Trade and Climate Change

The part on international policy responses to climate change describes multilateral efforts to
reduce greenhouse gas emissions and to adapt to the effects of climate change, and also
discusses the role of the current trade and environment negotiations in promoting trade in
technologies that aim to mitigate climate change. The final part of the Report gives an overview
of a range of national policies and measures that have been used in a number of countries to
reduce greenhouse gas emissions and to increase energy efficiency. It presents key features
in the design and implementation of these policies, in order to draw a clearer picture of their
overall effect and potential impact on environmental protection, sustainable development and
trade. It also gives, where appropriate, an overview of the WTO rules that may be relevant to
such measures.
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Climate change mitigation and adaptation measures
and policies intersect with international trade in a
number of ways. This part reviews the range of policies
to mitigate, and adapt to the effects of, climate change.
It provides examples of national efforts on climate
change mitigation and adaptation, whether voluntary
or mandatory, public or private. It is based mainly on
national experiences and key literature on the topic. In
broad terms, it provides an overview of the rationale
behind these mitigation and adaptation policies and
their potential implications for the environment and
trade. The key aspects in the design of climate change
related measures are presented in order to draw a
clearer picture of their overall potential and effects on
environmental protection, development and trade.
A number of policy measures have been used or are
available at the national level to mitigate, and adapt
to, climate change. They are typically distinguished
as either regulatory measures (i.e. regulations and
standards) or economic incentives (e.g. taxes, tradable
permits, and subsidies). Climate change resulting from
emissions of greenhouse gases is, in economic terms, a
negative externality.1 In order to correct such negative
externalities and to “internalize” environmental costs,
setting a price on carbon dioxide (CO2) emissions
is a key policy response. However, the existence of a
number of market imperfections2 means that carbon
pricing alone may not be sufficient or may be difficult
to implement. Therefore, apart from national efforts
to internalize the environmental costs of greenhouse
gas emissions (see Section IV.A below), other
policies are being considered and implemented by
governments, including financial measures to promote
development and deployment of climate-friendly
goods and technologies (see Section IV.B below), and
technical requirements to promote the use of such
goods and technologies (see Section IV.C below).
These distinctions also provide a useful framework for
considering the potential relevance of trade rules, and
this is how this report is structured below.
In addition, it should be noted that a number of
adaptation and mitigation measures in the area of
agriculture with related impacts on forestry and
biodiversity are being explored at the national level.
As noted in Parts I and II of this Report, a changing
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climate will likely have a profound impact on current
agricultural production systems and may require
farmers to adapt. For some this may present new
opportunities, but for others, particularly farmers in
developing countries, this could present significant
challenges. Adaptation in the agricultural sector has
taken place throughout history and often without
specific policy interventions. As farmers recognise the
impact of a changing climate on agricultural yields, they
alter their practices, such as the timing of operations,
the choice of crops or livestock breed or the mix of
their production, to account for the new situation.
However, the risk of a rapidly changing climate caused
by greenhouse gas emissions may require policy
interventions to ensure that farmers can respond
in a timely manner and that support is available as
farmers consider their options. Support for research
will also become increasingly important to ensure the
knowledge base required to deal with new pests and
diseases and the changing climate is available. In this
context, the WTO Agreement on Agriculture and the
Agreement on Sanitary and Phytosanitary Measures
(SPS) may play an important role. For example, the
Agreement on Agriculture, in particular through its
“Green Box” provisions for permissible subsidies,
provides exemptions for research and development.
Similarly, the SPS Agreement would help countries
align their response to new types of pest and disease
outbreaks as a result of climate change.
There are also opportunities within national agriculture
policy to focus on mitigation. Notwithstanding the
difficulties of calculating agricultural emissions, there
is an expectation that emissions from agriculture
should be reduced. At a practical level, a reduction
in emissions can be achieved through a wide range of
activities, including adopting energy saving practices,
changing livestock feeding methods, reducing the
application of pesticides, and improving manure and
slurry storage. Moreover, enhancing carbon storage in
soils and biomass by removing land from production
(thereby avoiding soil disturbance) or by creating new
woodlands are seen by many as providing a useful
mitigation opportunity. From a trade policy perspective,
the removal of trade barriers that currently encourage
carbon-intensive agricultural practices may be an
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In this Part, the universe of relevant WTO rules is
addressed in connection with the presentation of the
different types of domestic policies and not in relation
to specific measures. Broadly speaking, WTO rules and
case law that relate generally to environmental issues
are relevant to the examination of climate change
measures. The general approach under WTO rules
has been to acknowledge that trade measures may be
used to achieve certain policy objectives as long as a
number of carefully crafted conditions are respected.
Moreover, WTO rules, as a whole, offer a framework
for ensuring predictability, transparency and the fair
implementation of such measures.

Part I

Also, rules of the Agreement on Subsidies and
Countervailing Measures (SCM) may be relevant as
they define the concept of “subsidy”, establishe the
conditions under which WTO members may or may
not employ subsidies, and regulate the remedies that
may be taken against subsidized imports. The disciplines
of the General Agreement on Trade in Services
(GATS) should also be mentioned: it imposes general
obligations such as most-favoured-nation treatment, as
well as further obligations in sectors where individual
members have undertaken specific commitments such
as environmental and energy services. The provisions of
the Agreement on Trade-Related aspects of Intellectual
Property Rights (TRIPS Agreement) may also be
relevant, for instance in relation to the development
and diffusion of climate-friendly technologies. Finally,
other disciplines may be applicable, for instance those
on import licensing and rules of origin and those
related to the plurilateral Government Procurement
Agreement.

Part II

Although national policies related to agriculture
may offer important adaptation and mitigation
opportunities, an in-depth analysis of these policy
areas is beyond the scope of this Report. Additional
studies are clearly required to address these and other
types of national adaptation and mitigation measures
currently under consideration. Rather, as previously
stated, the analysis below focuses on price and marketbased mechanisms to internalize the environmental
costs of greenhouse gas emissions, and on financial
and technical measures to encourage the development,
deployment and use of climate-friendly technologies.

the Agreement on Technical Barriers to Trade (TBT)
may be relevant, and for instance the rules that such
measures may not be more restrictive than necessary to
fulfil a legitimate objective, must respect the principle
of non-discrimination and be based on international
standards, where they exist.

Part III

option. For instance, several commentators have called
for the reduction and removal of the most harmful
kinds of trade-distorting agricultural subsidies; a step
that is currently being addressed in the Doha Round.

Part IV

A number of WTO rules may be relevant to the
examination of mitigation and adaptation measures and
most of them are explained in this Part in detail. First,
several provisions of the General Agreement on Tariffs
and Trade (GATT) should be mentioned, including:
the disciplines on tariffs, essentially prohibiting
members from collecting tariffs at levels higher than that
provided for in their WTO scheduled consolidation;
a general prohibition against quantitative restrictions;
a general non-discrimination principle, consisting
of the most-favoured-nation and national treatment
principles; and the general exceptions of the GATT
that allows WTO members to adopt policy measures
to protect the environment. Moreover, specific rules
on technical regulations and standards as contained in
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A. Price and market mechanisms
to internalize environmental costs
of GHG emissions
This section discusses domestic efforts to internalize
the environmental costs of greenhouse gas emissions
and therefore to set a price on such emissions. The
section starts by presenting two types of internalization
mechanisms: internal taxes on greenhouse gas emissions,
and emission trading schemes (see subsection IV.A.1
below). Generally, such domestic climate change
policies alter the relative prices of traded goods covered
by such schemes and taxes and may affect conditions
for international trade. Therefore, a discussion of the
disparities in domestic levels of carbon pricing among
countries, and the risk of “carbon leakage”3 will follow
(see subsection IV.A.2 below). In this context, the
options discussed in the literature on this subject and
suggested by some policy makers to counterbalance
these disparities (e.g. border measures) will also be
addressed. Finally, the section will present WTO rules
that may be relevant to domestic efforts to internalize
environmental costs of greenhouse gas emissions,
including related border measures (see subsection
IV.A.3 below).

1. Domestic measures
a) Taxes on greenhouse gas emissions,
and in particular “carbon taxes”
Of the range of measures available to reduce greenhouse
gas emissions, one possibility, which is widely
discussed in the relevant literature and has already
been implemented by several countries, is the use of
taxation to put a price on the release of CO2 into the
atmosphere. The main tax base of a “carbon tax”4 is
the combustion-related CO2 emissions of fossil fuels
(which are the key source of CO2 emissions). Such
a tax is usually calculated by measuring the carbon
content of fossil fuels,5 which is directly proportional
to the amount of CO2 that is produced during their
combustion.6 The tax base typically varies for each of
the fossil fuels to reflect their varying carbon content,
i.e. higher carbon-content fuels, such as coal and oil, are
often taxed more, and relatively lower carbon-content
fuels, such as natural gas, taxed less.7 The CO2 tax may
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also be based on measured emissions.8 However, a
review of the relevant literature and existing legislation
did not identify any example of taxes on the emissions
of CO2 during production of goods (e.g. in the cement
and steel sectors).
Broadly speaking, a carbon tax may be levied on two
main points of taxation or application: consumers
and producers. Although the revenue implications of
one collection point over another are considered to
be relatively minimal, whether the consumer or the
producer is taxed may have an effect on the incentives
for switching fuel and thus on the overall environmental
impact of the tax, as well as on the costs of collection
and enforcement.9 Most countries implementing a
“carbon tax” levy it directly on consumers through a
tax on fuel consumption “at the pump”.10
National carbon taxes are already in use in some
countries, including Finland,11 which was the first
country to enact a carbon tax in 1990, and was later
followed by seven other European countries.12 Several
other non-European countries have also envisaged the
introduction of a carbon tax, but ultimately decided
not to proceed with it.13 Carbon taxes have also been
discussed or introduced at the city or state level. For
instance in Canada, the province of Quebec introduced
a carbon tax in October 200714 and in July 2008 the
province of British Columbia began phasing in a carbon
tax on all fossil fuels;15 and in the United States, the San
Francisco Bay Area (California) adopted a greenhouse
gas fee in May 2008.16
Often, governments use a combination of a tax on
CO2 emissions and a tax on energy use.17 A “carbon tax”
and an “energy tax” have different tax bases: an energy
tax is based on the energy content of energy sources,
while a carbon tax is based on their carbon content.
Therefore, energy taxes can be imposed on both fossil
fuels and on carbon-free energy sources.18 Since energy
taxes apply to fossil fuels, they have a de facto effect
on CO2 emissions and can be considered as “implicit
carbon taxes”.19 An energy tax falls more heavily on oil
and gas than a carbon tax, because oil and gas have
a greater energy content than coal. A carbon tax, on
the other hand, places a greater burden on coal than
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b)

Emission trading schemes

Another way of setting a price on activities that have
a negative impact on the environment is to: (i) fix a
cap on total emissions, (ii) translate this cap into
“allowed emissions” or allowances to cover emissions,
and (iii) create a market in which these allowances
can be auctioned and/or traded, at a price set by the
market (i.e. a tradable allowance system).31 In theory,
the market price of these allowances should reflect
the marginal cost32 of emission reductions and thus
encourage emitters to reach a specified emission
reduction target. The price paid for the allowance is in
effect, the carbon price.33
The first such emission trading scheme (ETS) was
introduced in the United States following the Clean
Air Act Amendments of 1977 in order to reduce
emissions of air pollutants in certain regions.34 In
the following years, several other emission trading
programmes were implemented in the United States,35

There are a limited number of mandatory emission
trading schemes implemented at the national level.
The European Union introduced, in January 2005,
the world’s largest greenhouse gases emission trading
scheme (the EU-ETS), which currently covers more
than 10,000 installations in the energy and industrial
sectors that are collectively responsible for about half of
the EU’s emissions of CO2.38 Denmark implemented,
in 2001-2004, an emission trading scheme to control
CO2 emissions from producers in the electricity sector
(in 2005, the EU-ETS superseded this scheme).39 In
2005-2007, Norway implemented an emission trading
scheme on CO2 emissions, which covered 10 per cent
of the country’s total greenhouse gas emissions. The
scheme has now merged with the EU-ETS, although
installations that were already subject to Norwegian
CO2 taxes are not included in the EU scheme.40 In
Switzerland, since 2008, companies wishing to be
exempted from the CO2 tax must undertake a legally
binding commitment to reduce their energy-related
CO2 emissions and, in return, receive emission
allowances that can be traded directly on the domestic
and international markets.41 New Zealand also adopted
legislation on an emission trading scheme in 2008.42
Other proposals have been discussed, or announced
for the near future. In Australia, a mandatory national
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Other greenhouse gases are also subject to taxation.
For example, France introduced a tax on nitrous
oxide (N2O) emissions in its general tax on polluting
activities.27 In Norway, taxes on the import and
production of hydrofluorocarbons (HFCs) and
perfluorocarbons (PFCs) were introduced in 2003.28
In Denmark, imports of industrial gases, HFCs, PFCs,
and sulphur hexafluoride (SF6) have been subject to
taxation since 2001.29 In 2003, the government of
New Zealand proposed a methane (CH4) tax on sheep
and cattle, which has, however, never been adopted.30

A provision for international emission trading
for greenhouse gases was subsequently included
in Article 17 of the 1997 Kyoto Protocol to the
UNFCCC, as explained in Section III.A.37 It was
intended to enable parties to Annex I of the Kyoto
Protocol to reduce emissions through international
emission trading. Annex I parties can acquire units
from other parties and use them towards meeting their
emission targets under the Kyoto Protocol. Since the
conclusion of the Kyoto Protocol, the use of emission
trading at the domestic level has received increased
attention as an efficient and effective tool in complying
with greenhouse gas emission targets under the Kyoto
Protocol.

Part III

For example, Finland21 and Sweden combined a tax
on CO2 emissions and a tax on energy use.22 Other
countries have not adopted explicit carbon taxes
but have introduced general energy taxes aimed at
promoting energy efficiency and energy savings,
thereby reducing greenhouse gas emissions. This is the
case, for example,23 in the United Kingdom with the
Climate Change Levy24 as well as in Germany,25 in the
context of a general environmental tax reform aimed at
promoting energy saving and efficiency.26

including provisions for trading sulphur dioxide (SO2)
allowances among electric utilities in order to reduce
the emissions that contributed to acid rain, in line with
the 1990 Amendments to the Clean Air Act.36

Part IV

on gas and oil, because coal releases more CO2 during
combustion than gas or oil do.20
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emission trading scheme is planned.43 Since 2007,
Canada has also been developing a greenhouse gas
emission reduction plan, which includes the creation
of a carbon emission trading market by 2010.44 In
the United States, since 2007, several climate change
and energy bills are being discussed, including the
possibility of introducing a mandatory cap-and-trade
scheme.45
Voluntary national emission trading schemes have
also been put in place. For instance, in 2002-2006,
the United Kingdom implemented an ETS based
on voluntary participation that is open to both the
public and private sectors.46 In 2005, Japan launched
a voluntary ETS covering CO2 emissions from
companies that agreed to commit to reaching emission
reduction targets.47 Another example of a voluntary
emission trading system is the Chicago Climate
Exchange, launched in 2003 in North America.48 Its
members are business firms and governmental and
non-governmental organizations that choose to make
voluntary commitments to reduce emissions of all
six major greenhouse gases.49 Once these voluntary
commitments are made, they become legally binding.
At the sub-national level, the state of New South Wales
in Australia introduced, in 2003, the Greenhouse
Gas Abatement Scheme, which is the second-largest
mandatory scheme, after the EU-ETS.50 In the United
States, the Air Resources Board of the state of California
recently approved a framework for implementing a
cap-and-trade programme for the electricity generation
sector, which will be implemented in 2012.51 Seven
western states of the United States and four Canadian
provinces52 also committed, in 2007, to the Western
Climate Initiative, under which a regional cap-andtrade programme will be implemented in 2012.53 In
2009, ten northeast states54 of the United States, as part
of the Regional Greenhouse Gas Initiative, launched
the first cap-and-trade scheme for greenhouse gas
emissions within the United States.55
Emission trading schemes share a number of design
characteristics that are briefly discussed below: the
scope; the allocation of emission allowances; the
linkages with other existing schemes; and some other
features.56 These design characteristics are important,
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as they determine the cost burden for participants,
and influence the overall trade implications of the
schemes.
i)

Scope

First, domestic trading schemes can be linked to two
types of emission targets:57 (i) an overall emission level
(the cap-and-trade system); or (ii) an emission standard
for each source (the rate-base system). In a cap-andtrade system, the government defines an overall
maximum amount of greenhouse gases, usually set
in physical units (e.g. tonnes), that regulated sources
can emit over a specified time-frame.58 To achieve the
goal of decreased emissions, this maximum quantity of
allowable emissions is often capped at a lower level than
the amount of past emissions, and this cap typically
decreases over time. The government then creates a
number of “allowances” to cover emissions equal to the
size of the cap.
In contrast, under a rate-based system (also called relative
cap, “baseline and credit”59 or carbon intensity-based),
the government determines a standard of emissions
for each source, usually expressed in either emissions
allowed per unit of production, or emission-intensity.60
For instance, the Greenhouse Gas Abatement Scheme
in New South Wales (Australia) and the emission
trading market currently under discussion in Canada
use rate-based cap-setting.61 In Canada, the baseline
of each firm is planned to be its emission-intensity
target.62
There are two key differences between cap-and-trade
and rate-based systems.63 A rate-based model does
not set a general cap on emissions and therefore gives
rise to uncertainty about the overall emission level
that may be achieved. Moreover, the administrative
burden involved is higher with a rate-based system
than with cap-and-trade: as with an environmental tax,
the regulating authorities would need to periodically
recalculate and adjust rate standards to achieve a certain
emission target and correct for additional emissions
that may result from increased production.64
Second, the number of participants in an emission
trading scheme is also an important element in
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Finally, concerning the type of gases covered, most
regimes cover only CO2, as is the case for the EU-ETS,
the United States’ Regional Greenhouse Gas Initiative
and Switzerland’s trading scheme. In contrast, New
South Wales (Australia) and the proposed Canadian
scheme also cover other greenhouse gases.73 The
EU-ETS post-2012 phase foresees the inclusion of
two new greenhouse gases: nitrous oxide (N2O) and
perfluorocarbons (PFCs).74
ii)

Allocation of emission allowances

In an emission trading system, allowances are the
common currency. Usually, one allowance gives the
holder the right to emit one tonne of CO2, as in the case
of the EU-ETS, or the right to emit one tonne of CO2equivalent (CO2-eq), as, for example, in the New South
Wales scheme.75 Companies that keep their emissions

Broadly speaking, there are two points of application,
which may also be combined.77 In an “upstream” design,
the overall limit on emissions applies to producers and
importers of fossil fuels and to producers of other energy
sources. The emission costs are typically passed on to
consumers in the form of higher prices. It is argued
that one key advantage of an upstream system is that
it involves relatively low administrative costs because it
regulates the emissions of a limited number of entities.
However, since there are no real options for suppliers of
fossil fuels to reduce the carbon content of these fuels,
it is argued that an emission cap amounts to a simple
fuel cap, with the related negative impact on the profits
of fossil fuel producers and importers. Moreover, an
upstream design may be insufficient to encourage enduser energy efficiency and emission reductions.
In a “downstream” design, the emission limit applies
to sources of emissions, e.g. to end-users of fossil fuels,
who are the actual emitters of CO2.78 The downstream
system offers the advantage of a potentially wide and
efficient market for emission trading. Its main drawback
lies in higher administrative costs, as it may apply to
potentially large numbers of participants.79
Most existing schemes are designed in a downstream
fashion, as for example the EU-ETS, which applies
to single installations in the targeted sectors.80 The
appropriate point of application may differ from sector
to sector. For instance, where emissions linked to the
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The method of allocating allowances may have
important implications on the distribution of costs
among covered companies as well as how costs are
passed on to consumers, and therefore may influence
the potential loss or gain in competitiveness for certain
industries.76 In this regard, both the point of application
(or regulation) of the scheme and how allowances are
distributed are important considerations.
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Third, sectoral coverage varies. Some schemes cover a
wide range of sectors or allow for the gradual inclusion
of more sectors. For instance, in the post-2012 period,
the scope of the EU-ETS – which currently covers
power generation, iron and steel, glass, cement, pottery
and bricks, among others – will be extended to include
new sectors, including petrochemicals, ammonia
and the aluminium sector.71 The proposed Canadian
scheme is also intended to cover a wide array of sectors:
electricity generation produced by combustion; oil and
gas; forest products; smelting and refining; iron and
steel; some mining; and cement, lime and chemicals.72

below the level of their allowances can sell their excess
allowances. On the other hand, companies that emit
more than the level of their allowances usually have
two possibilities, which may also be combined: take
measures to reduce their emissions (such as investing in
more climate-friendly technologies), or buy the extra
allowances they need on the market.

Part IV

determining the potential impact on emission
reduction of any given scheme.65 However, the extent
to which small and large emitters contribute to reaching
the overall emission target is uneven, and the costeffectiveness of including small installations in emission
trading schemes has been questioned.66 In fact, existing
and proposed schemes usually provide for minimum
thresholds of CO2 emissions so as to exclude small
installations. For instance, in the third phase of the
EU-ETS, installations emitting under 25,000 tonnes
of CO2 per year will be allowed to opt out of the ETS,
provided that alternative reduction measures are put
in place.67 The proposed Canadian,68 Australian69 and
Californian70 emission trading schemes also include
minimum thresholds.
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transport sector are concerned, it is considered that a
downstream point of application would be difficult to
implement, as it would have to include all owners and
operators of vehicles,81 and therefore an upstream point
of regulation is usually favoured, at the level of refiners
and importers of fuels.
Currently, there are two key methods used by
the regulator to distribute allowances to existing
installations:82 allocation free of charge and/or
auctioning. Free allowances can be based on historical
emission levels (“grandfathering”), or on projected
sectoral emissions, or they can be distributed by
another method, for example on the basis of emissions
per unit of output (“benchmarking”).83 The advantages
of the free distribution of allowances are that it reduces
the risk of losing competitiveness in energy-intensive
and trade-exposed sectors; and it may also be a first
step in the progressive phase-in of an emission trading
scheme.
With auctioning, companies are required to bid for the
number of allowances they need to purchase in order
to cover their emissions, as opposed to receiving an
initial amount free of charge.84 Reasons in favour of
auctioning include the following: it is likely to provide
an immediate price signal in the allowances market,
which should increase the scheme’s overall effectiveness,
as the consumers of CO2-intensive products will adjust
demand accordingly; it provides higher incentives to take
early action to reduce emissions; and it may attenuate
the windfall benefit problem85 and therefore be more in
keeping with the “polluter pays” principle.86
In practice, allowances have often been distributed for
free, mainly to address the competitiveness concerns of
energy-intensive industries.87 For instance, Switzerland
has distributed 100 per cent of its allowances for free.88
In the third phase of the EU-ETS, there will be a
substantial increase in the amount of auctioning (from
less than 4 per cent in Phase II to more than 50 per cent
in Phase III).89 Also, under Australia’s emission trading
scheme a high proportion of free allowances will be
allocated to emission-intensive and trade-exposed
industries.90 On the other hand, under the Regional
Greenhouse Gas Initiative, several participating
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northeast states of the United States have decided to
auction 100 per cent of their annual allowances.91
iii) Linkages with existing schemes,
including offsets
A number of emission trading schemes have already
been established or are planned for the near future.
Although it may be very challenging to link several
schemes, as they often vary in some of their key
characteristics (such as size, environmental stringency,
reporting and monitoring mechanisms, or CO2 price),
there are some clear advantages in doing so. For
example, linking emission trading systems could lead
to the creation of a larger market, which may in turn
bring down the overall cost of reducing greenhouse gas
emissions, increase liquidity92 and reduce volatility of
allowance prices.93
Two types of links may be distinguished. First,
direct links can be set up, whereby emission allowances
are traded across several different emission trading
schemes.94 For instance, in the third phase of the EUETS, linking and mutual recognition of allowances will
be allowed between the EU-ETS and the cap-and-trade
systems of any country at the national or sub-national
levels, as long as the design of the other emission
trading schemes do not undermine the “environmental
integrity” of the EU-ETS.95
Second, indirect links (which are quite common)96
may also be established, whereby emission trading
schemes are linked to project-based offsets.97 “Carbon
offsetting” (or “offsets”) refers to the act of reducing
or avoiding greenhouse gas emissions in one place in
order to “offset” greenhouse gas emissions occurring
somewhere else.98 Offsets are credits typically generated
from emission-reducing projects, such as tree planting,
or investments in renewable energy, energy conservation
or methane capture.
Credits from project-based offsets can be generated
from abroad, for example through the Clean
Development Mechanism (CDM).99 For instance,
under the EU-ETS, operators are allowed, within a
certain limit, to cover their emission allowances by
buying credits generated by emission-saving projects

Most emission trading schemes provide for a banking
mechanism in order to help stabilize the fluctuations of
allowance prices and limit the risk of non-compliance.107
Banking enables allowances to be carried over from one
phase to the other, i.e. allowances not used during the
trading period for which they were issued can be banked
for use at a later trading period.108 Banking typically
achieves early results in emission reduction, as most
firms reduce their emission levels further than required,
or buy more allowances than they need, in order to
be sure of avoiding non-compliance penalties.109 The
banking of allowances can help firms meet emission
targets while providing flexibility to undertake large
investments that are necessary to reduce emissions.
Provisions allowing the banking of allowances are, for
instance, incorporated in the EU-ETS (from the second
period onwards),110 in the emission trading schemes of
New South Wales in Australia, in the Chicago Climate
Exchange, in the United States’ Regional Greenhouse
Gas Initiative, in Switzerland, in the national scheme
proposed in Australia, and in California’s proposed
scheme.111
Borrowing is another flexibility mechanism that allows
a greenhouse gas-emitting entity to use allowances
from a future time-period to cover current emissions:

c)

Part II

iv) Other features

Emission trading schemes may also include some
enforcement mechanisms, including possible
sanctions.115 The effectiveness of such mechanisms will
depend on the regulator’s technical ability to monitor
and detect violations, and legal ability to deal with
violations once detected.116 For instance, under the
EU-ETS, if an installation does not possess sufficient
allowances to cover its annual emissions, it will be
financially penalized, and the amount of the deficit in
allowances will be carried over to the following period.
The fine for non-compliance in the first phase of the
EU-ETS was 40 euros/tonne CO2, and is 100 euros/
tonne CO2 for the second phase.117 From 1 January
2013 onwards, the fine for non-compliance will
increase in accordance with the European Index of
Consumer Prices.118
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Some ETSs also provide for the possibility to use
domestic offsets from domestic projects that are not
part of the emission trading scheme.103 For instance, in
the Regional Greenhouse Gas Initiative (United States)
and the New South Wales (Australia) schemes, other
types of offsets from United States104 and New South
Wales-based projects,105 respectively, can be used. In
the third phase of the EU-ETS, it will also be possible
to use domestic offset credits from domestic projects
that reduce greenhouse gas emissions but that are not
covered by the ETS.106

the entity borrows from potential reductions that have
not been realized yet, but are anticipated to occur
in the future, presumably at lower cost than current
reductions.112 Borrowing can constitute an insurance
mechanism against price spikes in the event of sustained
demand for allowances. For instance, Australia’s
scheme will allow a limited degree of borrowing, using
allowances from the following year, in order to increase
flexibility.113 However, there are some limitations to the
use of borrowing, such as the fact that the environmental
objective of reduced emissions could be undermined if
companies launch into borrowing against future rights
and thus delay their emission reductions for several
years.114

Environmental effectiveness

Carbon taxes and emission trading schemes may
have two key environmental effects:119 (i) a “direct
effect”, i.e. a reduction of greenhouse gas emissions, a
stimulation of energy-efficient measures, the switching
to low-carbon fuels and products, and changes in the
economy’s production and consumption structures;
and (ii) an “indirect effect”, through the “recycling” of
the fiscal or auctioning revenues to fund, for instance,
investment in more climate-friendly technologies, or
to enhance emission-reducing changes in investment
and consumption patterns.
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undertaken in other countries.100 These projects must
be officially recognized under the Kyoto Protocol’s
Joint Implementation mechanism or the CDM. CDM
projects are also accepted as offsets in Norway, Japan,
the Chicago Climate Exchange, Switzerland101 and in
the proposed Australian emission trading scheme.102
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The “direct effect” stems from the fact that a carbon
tax or an emission trading scheme internalizes the
environmental cost of carbon by setting a price on the
carbon content of energy and on the CO2 emissions
generated in production and/or consumption. In
theory, an appropriate price signal on carbon should
have the following consequences: ensure that emitting
entities pay the full environmental cost of their actions;
encourage individuals and businesses to move away
from the use of high-carbon goods and services, and to
invest in low-carbon alternatives; and, in the long run,
promote innovation in new production methods and
products that meet consumer demand while reducing
pollution.120
In order to be fully efficient, a carbon tax should be set
at a level that internalizes the costs of environmental
damage, so that prices reflect the real environmental
costs (the so-called “Pigouvian tax”).121 Most of the
integrated assessment models that have been employed
to determine the optimal trajectory of a carbon tax
show it rising over time. For example, Nordhaus’s
(2008) study based on his DICE (Dynamic Integrated
Model of Climate and the Economy) model shows that
the optimal carbon tax begins at $34 (in 2005 prices)
per metric ton carbon in 2010, then rises to $42 per
ton in 2015, $90 per ton in 2050, and $220 per ton
carbon in 2100. The explanation for this is that the
carbon tax should be set to equal the marginal damage
caused by the emissions.122 Over time, this marginal
damage will increase as the stock of carbon in the
atmosphere accumulates so that to fully internalize these
rising costs, the carbon tax must increase accordingly.
However, the literature and regulations reviewed in
this section show that such optimal carbon taxes have
rarely been used by policy makers, given, inter alia, the
difficulty in estimating environmental damage cost and
the fluctuations of energy prices.
It seems, however, that countries have rather followed
the more pragmatic “Baumol-Oates” approach,
pursuant to which the tax rate is set so as to simply
influence taxpayers’ behaviours to achieve a given
environmental objective.123 This more pragmatic
concept is easier to implement in a context where the
cost of environmental damage is difficult to evaluate.124
In practice, the carbon tax rate used varies from country
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to country: for instance, in Nordic countries, the
average CO2 tax revenue ranges from 7.8 euros/tonne
CO2 in Finland to 23 euros/tonne CO2 in Sweden.125
The “indirect effect” of a carbon tax or an emission
trading scheme (under auctioning) may vary depending
on how the public revenue which has been raised
is used. The revenue can either be included in the
government’s general budget, or can be redistributed
in order to: finance specific programmes, in particular
environmental ones (this is known as “earmarking”);
compensate industries that are most affected by the tax
or the emission trading scheme (and hence alleviate
competitiveness concerns); or reduce the burden
imposed by some other taxes (such as labour and valueadded taxes).126 Moreover, it has been argued that some
additional benefits may be generated by the manner
in which the revenues collected with carbon taxes or
pursuant to auctioning under an emission trading
scheme are “recycled”, i.e. reinvested in the economy
(this is known as a “double dividend”).127 In addition
to an “environmental double dividend” (i.e. reducing
CO2 emissions may be accompanied by a decrease in
local pollution), there may also be an “economic double
dividend”, i.e. recycling the revenues from carbon
tax or from auctioning by reducing some other taxes
may have a beneficial impact on economic growth,
employment or technological development.128
Even though recycling the collected revenue, in particular
with certain earmarked programmes, might result in
environmental advantages, such “fiscal cushioning”
may undermine the environmental effectiveness of
climate policies and therefore circumvent the intended
effect of a carbon tax or emission trading scheme. A
number of problems related to this practice have been
underlined, among them: firms may delay giving up
polluting modes of production; revenue recycling
might not motivate companies to fully face up to the
environmental cost of their emissions; and earmarking
may create obstacles to necessary tax re-evaluations,
based on economic and environmental rationales,
because the use of the revenue is fixed in advance by
the regulator.129
In practice, countries often use a mix of possibilities for
redistributing the revenues generated from emission

The regulator’s choice of instrument is arguably
dependent on the relative value assigned to price versus
the need to ensure the certainty of an environmental
outcome. A carbon tax may be more appropriate when
the costs of achieving a desired level of emissions
are uncertain. An emission trading scheme may be
preferable in situations where greater environmental
certainty is needed. For instance, a typical case where
greater environmental certainty is relatively more
important than price certainty is where there is a risk of
reaching a threshold of damage. This is the case when
the environmental damage is relatively limited below a
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Both carbon taxes and emission trading schemes are
mechanisms that set a price on greenhouse gas emissions
and therefore aim at internalizing the environmental
cost of such emissions, with a view to reducing the
quantity of emissions to environmentally optimal
levels, at the minimum cost.143 In the case of a carbon
tax, the price is determined directly by the regulators
through the tax rate (i.e. exogenously), while the
quantity of emissions that will be reduced is a result of
measures adopted by the industry to reduce emissions
(i.e. endogenously). On the other hand, in the case of
an emission trading scheme, the quantity of emissions
that will be reduced is determined by the regulators
(i.e. exogenously) while the price is determined by the
market (i.e. endogenously) according to the supply
of and demand for emissions, and the price adjusts
itself to the marginal abatement costs (i.e. the cost of
reducing one additional unit of emissions).144
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How successful have carbon taxes and emission trading
schemes been in practice? Overall, most studies on the
results of carbon taxes show relatively small but positive
effects on CO2 emissions. For instance, a 2004 survey
of evaluations of CO2-based taxes concluded that all
these taxes, either on their own or as part of a wider
package, had generally contributed to the reduction
of emissions.135 Also, a 2000 assessment showed that
Finland’s CO2 emissions would have been 7 per cent
higher in 1998 had the energy taxes been kept at the
1990 level.136 The relatively low levels of environmental
effectiveness are usually explained by the extensive tax
exemptions and the relatively inelastic demand in the
sectors that were taxed.137 When looking at specific
sectors, however, emission reductions seem larger. For
instance, in Sweden, emissions from district heating,
and from the industrial and housing sectors decreased
by 19 per cent from 1987 to 1994 and 60 per cent of this
reduction could be attributed to the CO2 taxation.138 A
1996 study in Norway also found a decrease of 21 per
cent in emissions from stationary combustion plants
from 1991 to 1995, due to the introduction of the
carbon tax.139

In theory, a well-functioning emission trading scheme
should limit emissions to the specified caps, and
should therefore achieve a high level of environmental
effectiveness.140 However, due to the political, practical
and economic reasons analysed in the previous section,
most emission trading schemes until now have
had limited scope and thus a limited ability to curb
emissions. Moreover, assessments of the results are
still at an early stage, since existing emission trading
schemes have not been in operation for long.141 For
instance, the performance of the EU-ETS to date
cannot be evaluated without recognizing that the first
three years (2005-2007) constituted a “trial” period
aimed at developing the cap-and-trade infrastructure
needed to reduce greenhouse gas emissions.142
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trading schemes or carbon taxes. For instance, Finland
uses carbon tax revenues both to promote renewable
forms of energy and energy efficiency (earmarking),
and to reinvest in the general national budget.130 In
Denmark, fiscal revenues are recycled to industry
through investment grants for energy-efficient
production measures, through reductions of employers’
contributions to labour funds, as well as through a
special fund for small and medium-sized enterprises.131
In Sweden, tax-relief rules have been introduced for
sectors “subject to competition” and a strategy was
adopted in 2000 for a “green tax shift”, under which
increased carbon taxes are offset by reduced taxes on
labour.132 Norway uses part of the revenues from the
carbon tax to reduce income tax.133 Finally, in the
third phase of the EU-ETS, a substantial portion of
the revenues which will be generated by the auctioning
of allowances as from 2013 will be used to reduce
greenhouse gas emissions and adapt to the impacts
of climate change, through contributions to certain
funds for third countries, investment in renewable
energies, and afforestation and reforestation measures
in developing countries, among others.134
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certain threshold, and potentially catastrophic above the
threshold. In this situation, if a safe emission threshold
can be identified, a cap is the preferable option in order
to avoid severe environmental consequences.145
On the other hand, when there is no threshold of
damage, and the marginal abatement costs are relatively
sensitive to the level of pollution identified as being
acceptable, a tax may be preferable. For instance, in
the case of stock pollutants (defined as pollutants that
accumulate over time), it is generally argued that every
unit of pollution has roughly the same effect on the
environment. In this situation, greater price certainty
is relatively more important than environmental
certainty, and therefore a tax would be preferable to an
emission cap.146
In the case of climate change, the harmful environmental
effects derive from the accumulation over time of stock
pollutants such as greenhouse gases. This would make a
case for the adoption of a tax. On the other hand, in the
long term, the continued concentrations of greenhouse
gases in the atmosphere may eventually reach a
certain threshold that could give rise to catastrophic
environmental consequences, as discussed in Part I of
this publication. In such cases, stabilizing emissions
below a threshold level would be very important,
providing a rationale for setting an emission cap.147

trade measures at the border to impose a similar cost
on importers. This type of trade policy is also argued
to be an incentive for other countries to reduce their
greenhouse gas emissions, so that the environmental
objectives of domestic legislation are achieved and at
the same time the global nature of climate change is
taken into account.
The following sections first clarify the concepts of
“competitiveness” and “carbon leakage”, and then
present the various types of border mechanisms
that are being suggested to remedy them: border tax
adjustments to carbon or energy taxes; border measures
in relation to an emission trading scheme; and some
other types of border measures.
a) Rationale: competitiveness effects and
carbon leakage
Both unilateral carbon taxes and emission trading
schemes affect relative costs of goods and hence, to a
certain extent, also affect the competitiveness of firms
and sectors.150 The competitiveness of a sector may be
defined as its ability to maintain profits and market
shares.151 Effects on competitiveness arise in particular
if environmental policies in different countries impose
different levels of costs on competing firms, thus
creating a price advantage for firms located in countries
with less stringent environmental policies.152

2. Border measures
In the absence of an internationally agreed price on
carbon148 and since emission reduction policies, such as
taxes and/or trading schemes, are not applied universally,
the implementation of emission reduction policies has
given rise to concerns about competitiveness as well as
about environmental efficiency, i.e. “carbon leakage”.
Concerns about competitiveness and carbon leakage,
particularly in relation to energy-intensive industries,
have recently come to the forefront of climate change
discussions, triggered by the consideration and
implementation of emission trading schemes in several
developed countries.
To reduce the cost of compliance for potentially
affected industries, mechanisms such as free allowances
or exemptions are used.149 Another mechanism is to use

98

The effects of climate change measures on the
competitiveness of sectors will depend on a number
of factors that relate to: (i) the specific characteristics
of the sector (e.g. its trade exposure; how energyintensive or CO2 emission intensive it is; its direct and
indirect carbon costs;153 its production costs; the ability
to pass on cost increases through prices; the market
structure; transportation costs; its capacity to reduce
emissions and/or energy consumption; the possibility
to evolve towards cleaner production technologies
and processes); (ii) the design of the regulation (e.g.
the amount of the carbon charge; the stringency of
the regulation; the availability of alleviations and
exemptions; and in the case of an emission trading
scheme the allocation method for allowances); and
(iii) other policy considerations (e.g. energy and
climate policies adopted by other countries).154 The

The ability to “pass through” costs depends on a number
of elements, including: the elasticity of demand,
i.e. the price responsiveness of demand for a product;
the market structure; and the trade exposure.156 For
example, electricity companies can more easily pass on
their costs to consumers because electricity demand is
relatively price-inelastic (i.e. demand remains nearly
constant, whether prices increase or fall), the market
structure is usually highly regulated, and there is very
limited international competition from countries with
no carbon emission reduction policies.157 Moreover,
it is argued that producers of internationally traded
commodities will have far less scope to offset their
carbon costs through price increase, as they fear loss of
market share.158 Exposure to international trade is seen
as the main constraint to companies’ ability to pass
through costs to consumers.159
Studies done to date have generally found that
the effects on competitiveness of environmental
regulations, including climate change policies, are
relatively small, or are likely for only a small number
of sectors, because the costs of compliance with a

The concerns related to carbon leakage are usually
linked to two risks: a risk of creating “carbon havens”,
i.e. countries with less stringent carbon policies
which attract carbon-intensive industries, thereby
endangering the global effectiveness of carbonconstraining environmental policies, and a risk of job
relocation resulting from the relocation of industries to
countries where climate change mitigation policies are
less costly.164
Some countries have proposed – or have already
introduced in their legislation on emission trading
schemes – criteria to identify sectors or sub-sectors
that would be at risk of carbon leakage. These criteria
include the following: increases in production costs
induced by the introduction of the new regulation;
trade exposure; emission intensity; the extent to
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Related to the potential impact of climate change
mitigation policies on competitiveness, the issue
of “carbon leakage”, or the risk of energy-intensive
industries relocating to countries with weaker
environmental policies, has recently received a great
deal of attention. It is clear that the price of carbon will
be different between countries that have implemented
carbon constraining regulations such as a carbon tax
or an emission trading scheme and countries that have
not. Moreover, among countries that use such a pricing
instrument or which have enacted different regulatory
measures to mitigate climate change, the price of
carbon may also vary considerably.163
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The “cost pass-through capability” of a company is
its capacity to transfer to consumers any increases in
the cost of its production processes by increasing its
product prices, without losing profitability (in other
words the cost recovery potential). The price increase
needed to recover costs incurred due to emission
reduction schemes may be determined by adding the
direct costs of meeting the emission cap to the indirect
carbon costs. Direct carbon costs depend on the carbon
intensity and energy intensity of the production process
and the availability of emission abatement techniques.
In addition to direct costs, industries may also face
indirect carbon costs related to increases in the cost
of energy inputs in reaction to an increased “carbon
constraint” (such as an increase in electricity price).155

regulation are a relatively minor component of a
firm’s overall costs, which also include, for example,
exchange rate fluctuations, transportation costs, energy
prices and differences across countries in the costs of
labour.160 For instance, a study examining the literature
on competitiveness effects of a carbon price concluded
that it would negatively impact the competitiveness of
only a few energy-intensive manufacturing industries
and would be likely to have a limited impact on output
and employment levels.161 It should be noted, however,
that the carbon constraint in some emission trading
schemes (e.g. in Phase III of the EU-ETS) is expected
to be increasingly stringent, with fewer free allowances,
which will therefore increase the potential impact on
the competitiveness of a number of sectors.162

Part IV

influence of each of these factors may be industryspecific and quite complex to determine. Two of these
factors have been at the centre of discussions on the
effects on competitiveness of recent emission trading
schemes and of those under consideration: the “cost
pass-through capability” of companies, and their trade
exposure.
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which it is possible to reduce emissions or electricity
consumption; and the extent to which other countries
are taking comparable action to reduce emissions and
improve carbon efficiency.165 Identification of the
sectors that may be at risk of carbon leakage may prove
to be a challenging task in practice, mainly because of
the difficulties involved in collecting the data for the
above-mentioned indicators.

(e.g. in the cement and steel sectors) – although the
general review of countries’ taxation in the previous
subsection did not identify any examples of this type.
In addition, countries usually impose a number of taxes
on the consumption of energy in general (i.e. taxes that
are not linked to the carbon content of fossil fuels, but
are aimed at reducing the consumption of all energy
sources).

In the context of emission trading, free allocation of
emission allowances to energy-intensive industries
or output-based rebates have been considered to be
a means to prevent carbon leakage. For instance, in
the third phase of the EU-ETS certain sectors could
continue to receive all their allowances for free for
the period 2013-2020 if the European Commission
determines that they are “at significant risk of carbon
leakage”.166

The 1970 report of the GATT Working Party on Border
Tax Adjustments168 referred to a definition of border
tax adjustment used in the OECD.169 Under this
definition, a border tax adjustment (BTA) consists of
two situations: (i) the imposition of a tax on imported
products, corresponding to a tax borne by similar
domestic products (i.e. BTA on imports); and/or
(ii) the refund of domestic taxes when the products are
exported (i.e. BTA on exports).

But alleviations and exceptions may not be sufficient
to prevent carbon leakage, and the question that then
arises is whether the concerns over carbon leakage
and competitiveness impact warrant government
intervention in the form of border adjustments.167

Border tax adjustments are commonly used with
respect to domestic taxes on the sale or consumption
of goods.170 BTAs are considered by tax experts to be
a means to implement in a government’s fiscal policy
the “destination principle”, according to which goods
are taxed in the country of consumption.171 The overall
economic objective of a BTA is to level the playing
field between taxed domestic industries and untaxed
foreign competitors by ensuring that internal taxes on
products are “trade-neutral”.172 For example, many tax
schemes adjust for taxes on products such as cigarettes
or alcohol.173 Countries also commonly adjust domestic
taxes on fossil fuels when importing such fuels.174

b)

Key characteristics

In complement to the domestic implementation of
carbon taxation or of an emission trading scheme,
the introduction of border measures aimed at
offsetting possible asymmetries in competitiveness and
preventing carbon leakage has been widely discussed
in the literature on the subject, and in some countries.
The following sections address border tax adjustments
to carbon taxes or energy taxes, border measures in
relation to emission trading schemes, and other types
of border measures.
i) Border tax adjustments to carbon taxes
or energy taxes
As shown in Subsection IV.A.1(a), the term “carbon
tax” has been used by countries and in the related
literature to refer to two broad types of climate change
related taxation: (i) taxes on the consumption of fossil
fuels in relation to their carbon content; and (ii) taxes
on the emissions of CO2 during the production process
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However, not all internal taxes may be suitable for
adjustment. The question whether domestic carbon/
energy taxes are eligible for border tax adjustment
pursuant to GATT and WTO rules is discussed below
in Section IV.A.3(a).
ii) Border adjustments in relation to an
emission trading scheme
Border adjustments in relation to an emission trading
scheme (for instance in the form of an obligation on
importers to hold emission allowances) have not yet
been put in place. However, as part of the discussion
on domestic emission trading schemes, a debate is
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A number of other types of border measures have
been envisaged by governments and in literature on
the subject, in particular with a view to encouraging
certain countries to agree to emission reduction
commitments.177 Such measures would be imposed on
imported products, especially energy-intensive ones,
originating from certain countries, and include for
instance: an import charge or a higher tariff.178
Academics have also discussed the possibility of raising
a countervailing duty (against “de facto subsidies”) or an
anti-dumping duty (against “environmental dumping”)
on imported goods produced in countries that do not
impose climate change related regulations, in order
to offset the emission-reduction costs those imports
have avoided paying, or the de facto, or “hidden”
subsidy that those goods are receiving.179 It has been
argued that inaction involves a benefit, and therefore
the avoided cost of fighting climate change could be
considered to be a hidden subsidy on emissions which
could be countervailed.180 A number of other authors,
however, are of the view that it would be difficult to
qualify a country’s failure to adopt climate legislation
as a “subsidy” or environmental “dumping” in terms
of WTO law.181
Another type of measure that has been discussed is
the possibility of imposing a tax on certain means of
international transport – for example on trucks driving
through a country’s territory – based on their evaluated
emissions of CO2.182 Such a measure mainly aims at

There are, however, a number of practical difficulties
involved in the implementation of a border tax
adjustment in relation to a carbon or energy tax, and
further difficulties in designing a mechanism to adjust
the cost of emission allowances and calculate the
proper level of border adjustment. The main challenges
relate to (i) the difficulty in assessing product-specific
emissions, and (ii) the fluctuations of the carbon price
(or allowance price) in the context of an emission
trading scheme. An additional difficulty may arise
in cases where imported products are subject, in the
country of origin, to other climate change regulations,
such as technical regulations, rather than price
mechanisms such as taxes.184 Compliance with certain
regulations, such as a fuel efficiency standard, may also
involve a cost (e.g. investment in more energy-efficient
technologies) that may be complex to evaluate and
transform into an adjustable price or a “comparable
action”.
The main difficulty in assessing products’ emissions
comes from the fact that greenhouse gas emissions
involved in the production process may vary depending
on the product, the company and the country.185 The
CO2 intensity of a product (i.e. embedded CO2 divided
by its value) depends on the quantity of fuels used, the
production process of a particular good, the energy
efficiency of the production process, the type of fuels or
energy used, the source of the energy (i.e. the particular
energy mix used in the country of production).186 If
the input is not recognizable in the final product, then
it will not be possible to calculate the tax or charge
from merely inspecting the product at the border,
and alternative methods of assessment of the amount
of border adjustment to be imposed on imported
products will therefore be necessary.187 Several methods
are usually discussed. First, the country of import could
require that imported products be accompanied by
some sort of certification or labelling as to the relevant
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For instance, it has been envisaged to link an emission
trading scheme to certain requirements on imports
from countries that do not impose similar emission
reduction obligations on their industries. In such cases,
importers would have to submit emission allowances or
certified emission credits to cover the emissions created
during the manufacturing process of the imported
good; or they would be allowed to purchase allowances
in the domestic emission trading markets on equal
terms with domestic industries.176

internalizing the costs of means of transport to better
reflect their true impact on society and the environment,
and also aims at promoting a more equitable taxation
for the use of road infrastructure based on principles
such as “user-pays” and “polluter-pays”.183
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currently taking place in certain countries on possible
means to impose border adjustments.175
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aspects of the production process used.188 The second
potential method would be for the importing country
to assume that the imported product has been made
according to the “predominant method of production”
used in the country of import or the “best available
technology” currently available and to tax the product
accordingly.189
It is generally considered that the first approach
requiring that the imported products be accompanied by
certification or other information documents may raise
a number of practical issues, such as: (i) the difficulty of
precisely assessing the actual quantity of CO2 emitted
during the production of a specific item; and (ii) the fact
that producers may not be willing to share confidential
information on the composition of their products.190
Such an approach had been envisaged by the United
States in relation to chemical products. In the GATT
Superfund case, the panel found that a United States
tax on certain chemicals that was imposed directly on
products was eligible for border tax adjustment and
consistent with GATT Article III.2.191 Importers were
required to provide sufficient information regarding
the chemical inputs of taxable substances to enable the
tax authorities to determine the amount of BTA to be
imposed.192
A case that arose under European Union law is also often
referred to concerning the practical difficulties involved
in the estimation of the amount of border adjustment
to a carbon/energy tax: the 1998 Outokumpu Oy
case.193 The Finnish government had imposed a tax on
electricity using different rates depending on how it
was generated. Finland taxed imports at a flat rate set to
approximate an average of the domestic rates, because
it argued that it was impossible to determine how
imported electricity was produced once it had entered
the distribution network. Outokumpu Oy, an electricity
importer, complained that this flat rate was a violation
of the European Communities Treaty, which forbids
direct and indirect discrimination against imported
products. The European Court of Justice agreed and
explained that Finland’s law did not give the importer
the opportunity to demonstrate that its electricity was
produced by a particular method in order to qualify for
the rate applicable to domestic electricity produced by
the same method.194 However, the Court also held that,
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provided that a tax differential was based on objective
criteria and applied to domestic and foreign products
alike, it was lawful for member states to tax the same or
similar products differentially.195
In cases where industries are not in a position to disclose
any such information, the second option that has been
suggested is for the country imposing the adjustment
to assume that the imported products have been
produced using the “best available technology” versus
the average technology.196 It has been argued that the
“best available technology” chosen could be one that
has a certain world market share for the production of
the products concerned. The level of the tax would then
correspond to the quantity of greenhouse gases that
would have been emitted if all components had been
manufactured with the “best available technology”. It
has also been suggested, for credibility reasons, that
elaboration of the best available technology standards
should be entrusted to an independent body that would
receive all required information from the industry.197
Some authors argue198 that a similar approach has
been implicitly accepted by the GATT Panel in
the Superfund case. Under the Superfund Act, if the
importer failed to provide information regarding the
chemical inputs of taxable substances, the United
States could impose instead a rate equal to the amount
that would be imposed if the substance were produced
“using the predominant method of production”.199 The
panel did not find that this method would constitute
an infringement of the national treatment principle, as
contained in Article III.2, first sentence.200
The fluctuations of the carbon price in an emission
trading scheme is in fact one of the major differences
with an adjustment on a carbon/energy tax (which
establishes a fixed carbon price).201 The actual cost of
allowances varies from firm to firm due, for example,
to grandfathering, different experiences in emission
allowance markets, or worldwide differences in emission
profiles within a given industry.202 In fact, a single firm
might also hold different types of allowances: some
received free of charge, some purchased from the
government in an auction, and others purchased on
the open market. Therefore, it may be difficult to base
a border adjustment on the current market price of

The discussion has been triggered by a number of
factors, including: (i) the recent design by governments
of new policy mechanisms to mitigate climate change;
(ii) the concerns over competitiveness and carbon
leakage and the related risk of protectionism; (iii) the
absence of universal commitment to reduce greenhouse
gas emissions and the related temptation to use trade
measures to encourage reduction in emissions; and
(iv) some perceived legal uncertainties in GATT
and WTO provisions about measures on production
processes (in particular “non-product related PPMs”),
as they have not yet been clarified in the dispute
settlement system of the WTO.
The following subsections first focus on GATT and
WTO disciplines that deal specifically with border tax
adjustments and then address more general rules that
may be relevant to different types of border measures
and to domestic regulations that have an effect on
trade.
a)

Rules specific to border tax adjustments

Generally speaking, two types of internal taxes may
be distinguished: taxes on products (called indirect
taxes) and taxes on producers (i.e. direct taxes).206 In its
examination of BTAs, the 1970 GATT Working Party
indicated that taxes directly levied on products (i.e. socalled indirect taxes, such as excise duties, sales taxes and
the tax on value added) were eligible for adjustment,
while certain taxes that were not directly levied on
products (i.e. direct taxes such as taxes on property or
income) were normally not eligible for adjustment.207

i) Border tax adjustments on imported
products
Pursuant to GATT Article II on tariff concessions
and customs duties, for a BTA on imports to be
characterized as a tax adjustment and not a customs
duty,211 the charge imposed on the imported product
needs to be equivalent to the tax imposed on the “like”
domestic product. In other words, there is a difference
between a “border tax” and a “border tax adjustment”.
A “border tax” is a tax (or customs duty) imposed on
imported goods, while a “border tax adjustment”, is
an adjustment of the taxes imposed domestically on
products when the goods are imported. Therefore,
GATT Article II.2(a) allows WTO members, at any
time, to impose on the importation of any product a
charge equivalent to an internal tax (e.g. a border tax
adjustment).212
There is an extensive legal debate over the eligibility,
for border adjustment, of domestic carbon/energy
taxes. Some authors have also discussed whether the
price paid by an industry to participate in an emission
trading scheme (in the form of an obligation to hold
emission allowances) could be qualified as an “internal
tax or other internal charge of any kind” under
GATT Article III.2,213 and would therefore be
comparable to a carbon/energy tax for the purpose
of introducing border adjustments. According to
these authors, GATT and WTO rules on border tax
adjustment could then become relevant.
Two GATT provisions are at the centre of the discussion
on border tax adjustments in relation to carbon/energy
taxes: (i) Article II.2(a) and its phrase “articles from
which the imported product has been manufactured or
produced in whole or in part”; and (ii) Article III.2, first
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Several WTO disciplines may come into play if a
carbon/energy tax or an emission trading scheme
and/or their adjustments affect international trade.204
The literature has been very prolific on the extent to
which GATT and WTO rules would apply to border
measures based on the carbon content of products or
based on the adoption of “comparable” climate change
mitigation measures.205

Part III

3. Relevant WTO rules

In 1976, a GATT panel, in the United States Tax
Legislation (DISC) case,208 confirmed, for the export
side and in relation to GATT rules,209 the distinction
between direct and indirect taxes and the ineligibility
of direct taxes (on producers) for adjustment.210 The
question of whether domestic carbon/energy taxes
are eligible for border tax adjustment pursuant to
GATT and WTO rules and, if so, under which
conditions, is addressed in this subsection.

Part IV

allowances, especially when some free allocations have
been distributed.203
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sentence and the terms “applied, directly or indirectly,
to like domestic products”.
Article II.2(a) allows two types of import charges
(i.e. border tax adjustments): (i) charges imposed on
imported products that are like domestic products;
and (ii) charges imposed on articles from which the
imported product has been manufactured or produced
in whole or in part. The first type could refer, for
instance, to charges imposed on domestic fuels and
imported “like” fuels.214
Concerning the second type of charges, however,
extensive discussion has taken place on the extent to
which the energy inputs and fossil fuels used in the
production of a particular product could be considered
to be “articles from which the imported product has
been manufactured or produced in whole or in part”.215
It has been suggested by some that the wording of
Article II.2(a) may restrict the application of Article
II to inputs physically incorporated into, or part of,
the final product, which would therefore exclude the
possibility to adjust taxes on the energy or fossil fuels
used during the production of goods (other than taxes
on fuels themselves).216
Article II.2(a) also states that internal taxes and
equivalent charges on imported products need to be
imposed consistently with GATT Article III.2 and the
preamble to Ad Note Article III.217 Under Article III.2,
border adjustments on imported products is only
allowed in respect of taxes “applied, directly or indirectly,
to like domestic products” (i.e. indirect taxes).218 The
meaning of the words “directly or indirectly” has
been extensively debated in the literature related to
adjustments of taxes on CO2 emissions. In particular,
the focus of the debate has been the question whether,
pursuant to both Articles II.2(a) and III.2, only the
environmental taxes on inputs which are physically
incorporated into the final product may be eligible for
adjustments when the final product is imported.219
It has been argued by some that the word “indirectly”
contained in Article III.2 may be interpreted as
allowing the use of border tax adjustments on taxes
that are charged on inputs used during the production
process of a particular product, i.e. applied indirectly
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to products.220 According to this argument, a tax on
the energy or fuels used in the production process or
the CO2 emitted during production (neither of which
are physically incorporated in the final product) could
therefore be considered to be applied indirectly to
products.221
The GATT Superfund case222 has been mentioned in
this context. In this case, the dispute panel found that
a US tax on certain substances (used as inputs in the
production process of certain chemicals)223 which was
imposed directly on products was eligible for border
tax adjustment.224 It has been argued that this case
confirms that the GATT allows border tax adjustments
on imported products in relation to an internal tax on
certain inputs used in the production process.225
ii) Border tax adjustments on exported
products
GATT and WTO rules permit, under certain conditions,
the use of border tax adjustments on exported products.
Export BTAs cannot be subject to anti-dumping duties
imposed on goods that are deemed to be “dumped”
(i.e. exported at less than the cost price in the domestic
market) nor can they be subject to countervailing duties
that an importing country introduces to offset certain
subsidies provided in the exporting country.226 Export
BTAs do not constitute subsidies.227 Export BTAs are
therefore neither prohibited nor “actionable” under the
WTO Agreement on Subsidies and Countervailing
Measures (SCM) and GATT rules. Footnote 1 of the
SCM Agreement reads:
“In accordance with the provisions of Article XVI of
GATT 1994 (Note to Article XVI) and the provisions
of Annexes I through III of this Agreement, the
exemption of an exported product from duties or taxes
borne by the like product when destined for domestic
consumption, or the remission of such duties or taxes
in amounts not in excess of those which have accrued,
shall not be deemed to be a subsidy.” [emphasis
added]
GATT Article VI:4, the Ad Note to Article XVI
and footnote 1 of the SCM Agreement refer to taxes
“borne by” products and not “applied to” or “subject

“The exemption or remission, in respect of the
production and distribution of exported products, of
indirect taxes [footnote omitted] in excess of those
levied in respect of the production and distribution of
like products when sold for domestic consumption.”
Item (g) therefore allows, for instance, a tax on
domestically produced fossil fuels to be rebated when
a product is exported, provided that the rebate is not
larger than the actual tax levied on “like” products
“when sold for domestic consumption”.232 Moreover,
Item (g) allows border tax adjustment (if not “in excess”
of taxes that are charged on like products) in relation
to indirect taxes levied “in respect of the production
and distribution” of like domestic products. This has
been interpreted by some authors as including taxes on
energy or fuel consumption, since those taxes are levied
in respect of the production of the goods.233
It has also been argued that carbon and energy taxes are
a particular type of indirect tax and would fall under
the category of “taxes occultes” (literally, “hidden
taxes”).234 The 1970 GATT Working Party on Border
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Finally, there has been extensive discussion on the
extent to which Item (h)238 on “prior stage cumulative
indirect taxes” (PSCI taxes)239 of the Illustrative List of
Export Subsidies read together with footnote 61240 to
Annex II on “Guidelines on consumption of inputs
in the production process” could be interpreted as
implying that carbon and energy taxes are eligible for
border tax adjustment on both the product and the
related production process of the product.241

Part III

Furthermore, Items (e) and (g) of the Illustrative List
of Export Subsidies contained in Annex I of the SCM
Agreement endorse the distinction between direct and
indirect taxes.230 Border tax adjustments on exports
with respect to direct taxes are considered to be export
subsidies (Item (e)) and are therefore prohibited under
Article 3 of the SCM Agreement.231 On the other
hand, border tax adjustments on exports with respect
to indirect taxes are considered an export subsidy only
when the BTAs are “in excess” of taxes “levied in respect
of the production and distribution of like products
when sold for domestic consumption” (Item (g)). Item
(g) provides that the following is an export subsidy:

Tax Adjustments included, under this category, taxes
on “advertising, energy, machinery and transport”
(emphasis added).235 In fact, the Working Party noted
a divergence of views among delegations regarding the
eligibility for adjustment of “taxes occultes” and even
indicated that adjustment was not normally made for
“taxes occultes” except in countries having a cascade
tax.236 However, it has been argued by some authors
that certain of the “taxes occultes” that were mentioned
by the GATT Working Party are now explicitly allowed
by the SCM Agreement: the Working Group listed
taxes on “machinery and transport” as examples of
“taxes occultes”, whereas the SCM Agreement allows
border tax adjustments on taxes not in excess of
domestic indirect taxes in respect of the “production
and distribution” of like products, which potentially
could include transport taxes.237

General disciplines

The following subsections will focus on one of the key
disciplines of the GATT and WTO agreements: the
non-discrimination principle (i.e. national treatment
principle and the most-favoured nation clause).
Moreover, if a trade-related climate change measure is
found to be inconsistent with one of the core provisions
of the GATT (e.g. Articles I, III or XI), justification
could still be sought under Article XX. This will be the
focus of the last subsection.
Other disciplines and WTO agreements may be also
relevant to climate change related measures such as
the prohibition of quantitative restrictions242 and
disciplines on technical barriers to trade.243 Also,
the provisions of the Agreement on Subsidies and
Countervailing Measures (SCM) may be relevant to
emission trading schemes, for instance if allowances
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to” as contained in GATT Article III:3. In 1970,
i.e. before the SCM Agreement came into effect,
the GATT Working Party on Border Tax Adjustments
took note of these differences in wording in the GATT
and concluded that they had not led to any differences
in interpretation of the provisions.228 It also noted
that GATT provisions on tax adjustment applied the
“principle of destination” identically to imports and
exports.229
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are allocated free of charge. Some authors244 are of the
view that free allowances could constitute actionable
subsidies covered by the SCM Agreement.245 It should
be noted however that if free allowances are found to be
actionable subsidies covered by the SCM Agreement,
“adverse effects” would have to be demonstrated for
action to be taken by another WTO member.246
i)

Non-discrimination principle

National treatment
The national treatment principle may be particularly
relevant in cases where a climate change related
regulation is applied differently to domestic and foreign
producers. The national treatment principle is a key
discipline of the WTO and GATT. In accordance with
GATT Article III, a member shall not discriminate
between its own and like foreign products (giving them
“national treatment”).
Article III.2 deals specifically with internal taxes or
other internal charges. For a tax or charge on imports
to fall under this provision, it needs to apply “directly or
indirectly, to like domestic products”. As already briefly
discussed in previous subsections, the key question is
whether a potential tax on CO2 emissions released
during the production process will be considered to
be a tax applied indirectly to products. For taxes or
charges on imports to be consistent with Article III.2,
they should not be applied “in excess” to taxes levied
on like domestic products. Moreover, in accordance
with GATT Article III.2, second sentence, and the Ad
Note, “directly competitive or substitutable” imported
and domestic products shall incur similar taxes, and
these shall not be applied so as to afford protection to
domestic production.
GATT Article III.4 addresses “all laws, regulations and
requirements affecting the internal sale, offering for
sale, purchase, transportation, distribution or use” of
products. As indicated by the Appellate Body in the
US – FSC (Article 21.5, EC) case, the word “affecting”
in Article III.4 can be interpreted as having a “broad
scope of application”.247 Article III.4 provides that,
in respect of all such regulations and requirements,
imported products shall not be accorded treatment

106

less favourable than that accorded to like domestic
products. In the Korea – Various Measures on Beef case,
the Appellate Body found that imported products are
treated less favourably than like products if a measure
modifies the conditions of competition in the relevant
market to the detriment of imported products.248
The national treatment principle is also found in
several other WTO agreements, such as the Technical
Barriers to Trade (TBT) Agreement (Articles 2, 5,
Annex 3.D) and the Sanitary and Phytosanitary
Measures Agreement (Article 2). On the other hand,
it should be noted that in the GATS, Article XVII
allows a WTO member to maintain discriminatory
conditions on its national treatment obligations unless
it commits otherwise.
Most-favoured nation clause
According to the most-favoured nation clause, a
WTO member shall not discriminate between
“like” products from different trading partners
(giving them equally “most favoured-nation” status).
GATT Article I.1 provides that “any advantage, favour,
privilege or immunity” granted by any member to any
product originating in or destined for any other member
shall be accorded immediately and unconditionally
to the like product originating in or destined for the
territories of all other members. As explicitly provided
in Article I.1, the scope of application of this provision
also extends to all matters referred to in paragraphs
2 and 4 of Article III (see above). The most-favoured
nation clause is also found in other WTO agreements,
including Article II of the GATS and Article 2 of the
TBT Agreement.
Definition of like products
One of the key questions discussed in relation to the
application of the non-discrimination principle as
contained in GATT Articles I and III relates to the
“likeness” of domestic and imported products. This
is an important question: when a domestic product
and an imported product are found to be “like”,
their treatment must be consistent with the national
treatment principle and the most-favoured nation
clause.

ii)

GATT exceptions

A number of authors have underlined the importance
of the case law related to GATT Article XX on General
Exceptions in the context of climate change related
measures.254 If a particular measure is inconsistent with
one of the core provisions of the GATT (e.g. Articles I,
III or XI), it could still be justified under Article XX.
Article XX lays out a number of specific instances
in which WTO members may be exempted from
GATT rules.255 Two exceptions are of particular
relevance to the protection of the environment:
paragraphs (b) and (g) of Article XX. According to these
two paragraphs, WTO members may adopt policy
measures that are inconsistent with GATT disciplines,
but necessary to protect human, animal or plant life or
health (paragraph (b)), or relating to the conservation
of exhaustible natural resources (paragraph (g)).

WTO members’ autonomy to determine their own
environmental objectives has been reaffirmed on a
number of occasions (e.g. in US – Gasoline, Brazil –
Retreaded Tyres). The Appellate Body also noted, in
the US – Shrimp case, that conditioning market access
on whether exporting members comply with a policy
unilaterally prescribed by the importing member was
a common aspect of measures falling within the scope
of one the exceptions of Article XX.257 In past cases, a
number of policies have been found to fall within the
realm of paragraphs (b) and (g) of Article XX: (i) policies
aimed at reducing the consumption of cigarettes,258
protecting dolphins,259 reducing risks to human health
posed by asbestos,260 reducing risks to human, animal
and plant life and health arising from the accumulation
of waste tyres261 (under Article XX(b)); and (ii) policies
aimed at the conservation of tuna,262 salmon and
herring,263 dolphins,264 turtles,265 petroleum,266 and
clean air267 (under Article XX(g)).
Although policies aimed at climate change mitigation
have not been discussed in the dispute settlement
system of the WTO, the example of the US – Gasoline
case may be relevant. In this case, the panel had agreed
that a policy to reduce air pollution resulting from the
consumption of gasoline was a policy concerning the
protection of human, animal and plant life or health
as mentioned in Article XX(b).268 Moreover, the panel
found that a policy to reduce the depletion of clean air
was a policy to conserve a natural resource within the
meaning of Article XX(g).269 Against this background,
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Environmental policies covered by Article XX

Part III

The Appellate Body has made it clear that the concept
of likeness is one that needs to be addressed on a caseby-case basis:252 the four criteria are simply tools to
assist in the task of sorting and examining the relevant
evidence and not a closed list of criteria that determine
the legal characterization of products.253 An important
question in relation to the application of the four
above-mentioned criteria to climate change measures is
whether products may be considered “unlike” because
of differences in the way in which they have been
produced (referred to as non-product-related processes
and production methods (PPMs)), even though the
production method used does not leave a trace in the
final product, i.e. even if the physical characteristics of
the final product remain identical.

GATT Article XX on General Exceptions consists of
two cumulative requirements. For a GATT-inconsistent
environmental measure to be justified under Article XX,
a member must perform a two-tier analysis proving:
first, that its measure falls under at least one of the
exceptions (e.g. paragraphs (b) and/or (g), two of the
ten exceptions under Article XX); and, second, that the
measure satisfies the requirements of the introductory
paragraph (the “chapeau” of Article XX), i.e. that it
is not applied in a manner which would constitute
“a means of arbitrary or unjustifiable discrimination
between countries where the same conditions prevail”,
and is not “a disguised restriction on international
trade”.256

Part IV

The question of the definition of “likeness” has been
addressed by a number of dispute settlement cases. As
rephrased249 by the Appellate Body in the EC – Asbestos
case, the analysis of the likeness of products is based
on four categories of “characteristics” that the products
involved might share:250 “(i) the physical properties
of the products; (ii) the extent to which the products
are capable of serving the same or similar end-uses;
(iii) the extent to which consumers perceive and
treat the products as alternative means of performing
particular functions in order to satisfy a particular want
or demand; and (iv) the international classification of
the products for tariff purposes”.251

Part I

Part IV: National Policies to Mitigate, and Adapt to, Climate Change, and their Trade Implications

Trade and Climate Change

some authors have argued that policies aimed at reducing
CO2 emissions could fall under Article XX(b), as they
intend to protect human beings from the negative
consequences of climate change (such as flooding or
sea-level rise), or under Article XX(g), as they intend to
conserve not only the planet’s climate but also certain
plant and animal species that may disappear because of
global warming.270
Also in the US – Shrimp case, the Appellate Body
accepted as a policy covered by Article XX(g) one that
applied not only to turtles within the United States’
waters but also to those living beyond its national
boundaries. The Appellate Body found that there was a
sufficient nexus, or connection, between the migratory
and endangered marine populations involved and
the United States for purposes of Article XX(g).271
This point is particularly important in the context
of climate change mitigation policies. Some authors
have indeed argued that this finding could be relevant
to establishing a sufficient nexus between a member’s
domestic mitigation policy or a border measure and
the intended objective of this policy, the protection of
a global common asset, the atmosphere.272
Degree of connection between the means and the
environmental policy objective
In order for a trade-related climate change measure
to be eligible for an exception under Article XX,
paragraphs (b) and (g), a connection needs to be
established between its stated climate change policy
goal and the measure at issue. The measure needs to be
either: necessary for the protection of human, animal
or plant life or health (paragraph (b)) or relating to
the conservation of exhaustible natural resources
(paragraph (g)).
To determine whether a measure is “necessary” to
protect human, animal or plant life or health under
Article XX(b), a process of weighing and balancing a
series of factors has been used by the Appellate Body,
including the contribution made by the environmental
measure to the policy objective, the importance of the
common interests or values protected by the measure
and the impact of the measure on international trade.
If this analysis yields a preliminary conclusion that the
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measure is necessary, this result must be confirmed by
comparing the measure with its possible alternatives,
which may be less trade-restrictive while providing
an equivalent contribution to the achievement of the
objective pursued.273
For instance, in the Brazil – Retreaded Tyres case, the
Appellate Body found that the import ban on retreaded
tyres was “apt to produce a material contribution to the
achievement of its objective”, i.e. the reduction in waste
tyre volumes.274 The Appellate Body also found that
the proposed alternatives, which were mostly remedial
in nature (i.e. waste management and disposal), were
not real alternatives to the import ban, which could
prevent the accumulation of tyres.275
In EC – Asbestos, the Appellate Body also found, as a
result of a process of weighing and balancing a series of
factors, that there was no reasonably available alternative
to a trade prohibition. This was clearly designed to
achieve the level of health protection chosen by France
and the value pursued by the measure was found to be
“both vital and important in the highest degree”.276 The
Appellate Body made the point that the more vital or
important the common interests or values pursued, the
easier it was to accept as necessary measures designed to
achieve those ends.277
For a measure to be “relating to” the conservation
of natural resources in line with Article XX(g), a
substantial relationship between the measure and the
conservation of exhaustible natural resources needs to
be established. In the words of the Appellate Body, a
member has to establish that the means (i.e. the chosen
measure) are “reasonably related” to the ends (i.e. the
stated policy goal of conservation of exhaustible natural
resources).278 Moreover, in order to be justified under
Article XX(g), a measure affecting imports must be
applied “in conjunction with restrictions on domestic
production or consumption” (the even-handedness
requirement).279
For instance, in the context of the US – Gasoline case,
the United States had adopted a measure regulating
the composition and emission effects of gasoline in
order to reduce air pollution in the United States. The
Appellate Body found that the chosen measure was

In the context of climate change, according both to
Article XX(b) and to Article XX(g), a substantial link will
need to be established between the trade measure and
the environmental objective. It should be noted that in
Brazil – Retreaded Tyres, the Appellate Body recognized
that certain complex environmental problems may be
tackled only with a comprehensive policy comprising
a multiplicity of interacting measures. The Appellate
Body pointed out that the results obtained from certain
actions – for instance, measures adopted in order to
address global warming and climate change – can only
be evaluated with the benefit of time.285
The importance of the manner in which traderelated environmental measures are applied
The introductory clause of Article XX (its “chapeau”)
emphasizes the manner in which the measure in
question is applied. Specifically, the application of the
measure must not constitute a “means of arbitrary or
unjustifiable discrimination” or a “disguised restriction
on international trade”.
The chapeau requires that the measure does not
constitute an abuse or misuse of the provisional

For instance, in the US – Gasoline decision, the
Appellate Body considered that the United States had
not sufficiently explored the possibility of entering
into cooperative arrangements with affected countries
in order to mitigate the administrative problems
raised by the United States in their justification of
the discriminatory treatment.288 Moreover, in the
US – Shrimp case, the fact that the United States had
“treated WTO Members differently” by adopting a
cooperative approach regarding the protection of sea
turtles with some members but not with others also
showed that the measure was applied in a manner
that discriminated among WTO members in an
unjustifiable manner.289
At the compliance stage, in US – Shrimp (Article 21.5),
the Appellate Body found that, in view of the serious,
good faith efforts made by the United States to negotiate
an international agreement on the protection of sea
turtles, including with the complainant, the measure
was now applied in a manner that no longer constituted
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WTO jurisprudence has highlighted some of the
circumstances which may help to demonstrate
that a measure is applied in accordance with the
chapeau. These include relevant coordination and
cooperation activities undertaken by the defendant at
the international level in the trade and environment
area, the design of the measure, its flexibility to take
into account different situations in different countries,
as well as an analysis of the rationale put forward to
explain the existence of a discrimination (the rationale
for the discrimination needs to have some connection
to the stated objective of the measure at issue).

Part III

In the US – Shrimp case, the Appellate Body considered
that the general structure and design of the measure
in question were “fairly narrowly focused” and that it
was not a blanket prohibition of the importation of
shrimp imposed without regard to the consequences
to sea turtles;282 thus, the Appellate Body concluded
that the regulation in question was a measure “relating
to” the conservation of an exhaustible natural resource
within the meaning of Article XX(g).283 The Appellate
Body also found that the measure in question had been
made effective in conjunction with the restrictions
on domestic harvesting of shrimp, as required by
Article XX(g).284

justification made available under one of the
paragraphs of Article XX, that is to say, is applied in
good faith.286 In Brazil – Retreaded Tyres, the Appellate
Body recalled that the chapeau serves to ensure that
WTO members’ right to avail themselves of exceptions
is exercised in good faith in order to protect legitimate
interests, not as a means to circumvent one member’s
obligations towards other WTO members.287 In
other words, Article XX embodies the recognition by
WTO members of the need to maintain a balance
between the right of a member to invoke an exception,
and the rights of the other members under the GATT.

Part IV

“primarily aimed at” the policy goal of conservation of
clean air in the United States and thus fell within the
scope of paragraph (g) of Article XX.280 As far as the
second requirement of paragraph (g) is concerned, the
Appellate Body ruled that the measure met the “evenhandedness” requirement, as it affected both imported
and domestic products.281
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a means of unjustifiable or arbitrary discrimination.290
The Appellate Body also acknowledged that, “‘as far as
possible’, a multilateral approach is strongly preferred”
over a unilateral approach.291 But, it added that,
although the conclusion of multilateral agreements
was preferable, it was not a prerequisite to benefit from
the justifications in Article XX to enforce a national
environmental measure.292
Moreover, in the US – Shrimp case, the Appellate Body
was of the view that rigidity and inflexibility in the
application of the measure (e.g. by overlooking the
conditions in other countries) constituted unjustifiable
discrimination.293 It was deemed not acceptable that
a WTO member would require another member to
adopt essentially the same regulatory programme,
without taking into consideration that conditions in
other members’ territories might be different, and
that the policy solutions might be ill-adapted to their
particular conditions.294
In order to implement the panel and Appellate Body
recommendations, the United States revised its measure
and conditioned market access on the adoption of
a programme comparable in effectiveness (and not
essentially the same) to that of the United States. For
the Appellate Body, in US – Shrimp (Article 21.5),
this allowed for sufficient flexibility in the application
of the measure so as to avoid arbitrary or unjustifiable
discrimination.295 The Appellate Body pointed
out, however, that Article XX does not require a
WTO member to anticipate and provide explicitly for
the specific conditions prevailing in every individual
member.296
Finally, an environmental measure may not constitute
a “disguised restriction on international trade”, i.e. may
not result in protectionism. In past cases, it was found
that the protective application of a measure could most
often be discerned from its “design, architecture and
revealing structure”. For instance, in US – Shrimp
(Article 21.5), the fact that the revised measure allowed
exporting countries to apply programmes not based on
the mandatory use of turtle excluder devices (TEDs),
and offered technical assistance to develop the use of
TEDs in third countries, showed that the measure was
not applied so as to constitute a disguised restriction on
international trade.297
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B. Financial mechanisms to
promote the development and
deployment of climate-friendly
goods and technologies
The previous section discussed efforts to internalize
the environmental costs of greenhouse gas emissions.
Through such efforts, a price signal on emissions is set
and individuals and businesses are encouraged to switch
away from high-carbon goods and services and to invest
in low-carbon alternatives. Government funding to
enhance the deployment and utilization of new climatefriendly technologies and renewable energy is another
type of economic incentive commonly used in climate
change mitigation policies. This section introduces
and gives examples of the wide range of governmental
policies that are in place, or being discussed, to facilitate
the innovation process or address the additional
costs related to the use of climate-friendly goods and
technologies so as to encourage their development and
deployment.

1. Rationale
The Fourth Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC) underlined that many
mitigation technologies are currently commercially
available, and more are expected to be commercialized
soon.298 However, the development and deployment of
new technologies, including technologies for the use
of renewable and/or cleaner energy sources, may be
occurring at a slower pace than is desirable from an
environmental point of view, and may therefore need
to be reinforced by national policies.
Although the private sector plays the major role in
the development and diffusion of new technologies,
it is generally considered that a closer collaboration
between government and industry would stimulate
the development of a broad range of low-carbon
technologies at more affordable prices.299
A number of factors may hamper the development of
new climate-friendly goods and technologies, and may
inhibit innovation in the climate change technology
sector.300 First, there is the problem of “environmental
externality”: because carbon emissions do not have a
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Second, it has been observed that the removal of
subsidies on fossil fuels, by changing patterns of energy
use and encouraging the development and widespread
application of more energy-efficient technologies could
be an important mechanism for reducing greenhouse
gas emissions.302 A number of studies have analysed
the economic and environmental impact of removing
or significantly reducing fossil fuel public subsidies.303
Such studies usually demonstrate that there would be a
substantial reduction in CO2 emissions. The Agreement
on Subsidies and Countervailing Measures (SCM)
may be relevant in this regard. Also, some experts have
attempted to draw a link between the current Doha
Round negotiations on disciplining fisheries subsidies
and future multilateral action to address fossil fuel
subsidies. It should be noted that a number of countries
have engaged in a policy of reduction in subsidies for

Finally, putting new renewable energy or climatefriendly technologies on the market is also associated
with a “learning cost”, i.e. the additional cost involved
in adapting to the new technology.307 If the learning
rate is low, and/or the time before the technology
becomes competitive spans decades, the learning cost
will be high, and private sector firms may be unwilling
to risk deploying the new technology. In fact, new
technologies may not become cost-effective until
significant investment has been made and experience
has been accrued, and such “learning cost” may reduce
the incentive to deploy climate-friendly goods and
technologies.
In response to all these factors affecting the cost of
climate-friendly and renewable energy goods and
technologies, governmental funding may contribute
to their faster deployment and increased use, and may
also help reduce the gap between their cost and that
of conventional technologies and sources of energy.308
The following subsections introduce the wide range of
existing or proposed governmental policies to facilitate
the innovation process or to reduce the additional
costs related to the use of climate-friendly goods and
technologies, and thus encourage their development
and deployment.

111

Part I
Part II

Third, low-emission energy technologies in sectors
other than electricity generation (such as transport
and industry) are also generally more expensive than
conventional technologies. Here, too, governmental
funding for industries and individuals using less
energy-intensive or emission-intensive technologies –
such as purchasing more energy-efficient products or
installing meters to measure electricity use – may also
help to offset the additional cost involved in the use of
these cleaner technologies.

Part III

Furthermore, a number of factors may affect the cost of
deployment of climate-friendly and renewable energy
technologies.301 First, the cost of energy from renewable
sources – except large hydropower installations,
combustible biomass (for heat) or large geothermal
projects – is generally not competitive with wholesale
electricity and fossil fuel prices. One of the biggest
challenges facing renewable energy technologies is
therefore the development of options that can generate
energy at costs that are competitive with conventional
energy sources. Public funding policies may be able
to make the price of energy from renewable sources
competitive with that of fossil fuels.

fossil fuels and coal, both on the production and on the
consumption side. In China, for instance, fuel prices
rose substantially (over 40 per cent) between 2004
and 2006, as the country removed fuel subsidies.304
Pre-existing fuel subsidies have also been reduced in
other countries, such as Pakistan305 and Nigeria.306
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cost, firms and consumers have no direct incentive
to find ways to reduce them. Second, companies’
incentive to invent and develop new technologies may
be reduced due to the “knowledge effect”: in other
words, individual companies may not always be able
to profit fully from their investment in innovation
because “knowledge” about such technologies (and
therefore the opportunity to make a profit from them)
may spread to other companies, and to other countries.
Third, companies may not always be able to convince
private investors of the relevance and interest of a
research project in the climate change area, because
they may not be in a position to demonstrate the
environmental effectiveness of their product until it
has been brought into use on a wide scale.
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2. Scope
Policies to promote the development and deployment
of goods and technologies aimed at mitigating or
adapting to the effects of climate change have been
established by certain national and/or sub-national
bodies. A number of countries309 have set up funding
programmes at the national level to support climate
change policies, such as Denmark’s Energy Technology
Development and Demonstration Programme310 or
Finland’s BioRefine Programme on biomass.311
Programmes based on financial incentives (rather
than direct payments) usually occur at the national
level. For instance, Germany312 and Spain313 have both
established renewable energy feed-in tariffs (i.e. this
refers to a regulated minimum guaranteed price per
kilowatt-hour that an electricity company must pay
for renewable energy fed into the national electricity
grid by a private independent producer. At the subnational level, some bodies also provide funding.314 For
instance, some provinces in Germany, such as North
Rhine-Westphalia,315 have set up energy research
programmes. Another example is Kristianstad, a Swedish
municipality, which in 1999 declared its intention of
becoming a “Fossil Fuel Free Municipality”.316 This
programme, funded by a combination of municipal
and state grants, includes promotion of the use of
biomass and biogas, energy efficiency and sustainable
community planning.
Depending on the type of projects being financed by
national and sub-national policies, the population
targeted by the policy may vary. A distinction may
be made between measures targeted at consumers
(“demand-pull”) and measures targeted at producers
(“supply-push”).317 “Demand-pull” policies are designed
to increase the demand for mitigation technologies by
reducing their cost for end-users, and are mainly used
in the energy, transport and building sectors. “Supplypush” policies aim at providing entrepreneurs with the
right incentive to invent, adopt and deploy mitigation
technologies. Such production support programmes
are mainly used in the energy sector (especially in
renewable energy production) and in the transport
sector.
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Furthermore, certain industries may be specifically
targeted by funding programmes, such as the “Wave
and Tidal Stream Energy Demonstration scheme”
in the United Kingdom, which gives support to
businesses using the newly developed technologies for
wave and tidal stream power generation.318 “Energy
aid” in Finland is another such programme available
to enterprises: it is state aid intended to promote the
development of less CO2-intensive energy production
and consumption.319
In Germany, since 1990, a public bank has provided
private companies with low-interest loans for specified
renewable energy projects.320 Some programmes may
also be addressed to a wider public, as is the case of
the “Sustainable Development Technology Canada”
foundation,321 whose “SD Tech Fund” aims at
stimulating research, development and demonstration
of technologies related, among other things, to climate
change and air quality. Eligible beneficiaries include the
private sector, academic bodies and non-governmental
organizations.

3. Type of support
Usually, incentive policies related to climate change
may focus on three areas: (i) increased use of renewable
and/or cleaner energy sources; (ii) development and
deployment of energy-efficient and/or low carboncontent goods and technologies; and (iii) development
and
deployment
of
carbon
sequestration
322
technologies.
It should be noted that, in recent years, a large number
of incentive policies, in particular fiscal measures,
have focused on the development and deployment of
liquid biofuels (fuel ethanol and biodiesel). There is
an extensive body of literature, which is not reviewed
here, on the contribution of different types of biofuel
support measures to achieving their intended objectives,
including greenhouse gas emission reduction,
minimizing environmental implications, assuring food
security, or contributing to the improvement of rural
areas for developing countries.323
There are numerous stages in the technology
innovation process. Subsection IV.B(a), below,

Another example is New Zealand’s Plan of Action for
Sustainable Land Management and Climate Change,
which provides, inter alia, research grants for the
agriculture and forestry sectors aimed at increasing
their resilience and their adaptability to a changing
climate.328 In Korea, too, the Automobile Low Emission
Technology Development Support funded research
institutions developing, inter alia, hybrid vehicles for
use as public shuttle buses.329
There is also growing interest in other means of
encouraging innovation, such as awards for the
development of new technologies.330 Such awards
may be provided ex post by recompensing existing
innovations, i.e. by making a return on investments
which have already been made in R&D. Grants may
also be awarded exante to encourage new research and
development projects, in which case the technological
improvement to be achieved is generally specified prior
to the research process. This type of award is more likely
to be used when specific innovations are needed.

A number of governmental support measures
for innovation are implemented on fulfilment of
certain conditions, such as reaching performance
targets. Performance conditions relate mainly to the
achievement of a particular emission target. For instance,
in Australia, to be eligible for the Low Emissions
Technology Demonstration Fund, technologies had to
demonstrate a potential to be commercially available
by 2020 to 2030 and able to reduce the energy sector’s
greenhouse gas emissions by at least 2 per cent per
annum from 2030.332 Australia has also set up the
Greenhouse Gas Abatement Program, which provides
capital grants to projects that are expected to result in
quantifiable emission abatement.333
b) Incentives to encourage the
deployment of climate-friendly goods and
technologies and the increased use of
renewable sources of energy
Deployment incentives mainly take the form of
financial assistance or support that concerns the cost
of production or of use of climate-friendly goods and
services. Governmental support measures to encourage
the deployment of climate-friendly goods and
technologies and the increased use of renewable sources
of energy may be implemented upon the fulfilment of
certain conditions and criteria.
First, governmental support may be linked to output.334
Such output-linked support is usually provided
through a feed-in tariff (i.e. a minimum guaranteed
price per kilowatt-hour) or through direct payments
and tax credits provided in proportion to the volume of
production. Second, governmental support for climatefriendly production may target intermediate inputs in
the production process, such as the energy sources that
are used for heat and electricity. Finally, production
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Part II

Because of the deterrents to investment outlined
above – including the “knowledge” and “learning”
effects – basic research must often be stimulated
through grants and awards to encourage innovators to
invent new technologies and processes.325 A number
of governmental grants are intended to facilitate the
development of greenhouse gas emission-reducing
technologies or renewable energy technologies by
financing the cost of research.326 For example, in New
South Wales (Australia), the Climate Change Fund
provides, inter alia, grants aimed at supporting the
demonstration and early commercialization of new
renewable energy technologies.327

Part III

a) Incentives to promote invention of new
climate-friendly technologies and goods

For instance, the Bright Tomorrow Lighting Prizes
(L Prize), sponsored by the US Department of Energy
under the Energy Independence and Security Act of
2007, will be awarded to participants that develop
technologies for a new “21st Century Lamp” to replace
60 watt incandescent light bulbs and PAR 38 halogen
lamps.331 The competition will award significant cash
prizes and offer other benefits for the winning designers
(including opportunities for federal purchasing).

Part IV

presents governmental efforts to foster research
and development of climate-friendly goods and
technologies. Subsection IV.B(b) focuses on policies
aimed at increasing the deployment of such goods and
technologies (including their commercialization and
diffusion).324
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support may also focus on value-adding factors such
as capital and labour. In the United Kingdom, for
instance, the Offshore Wind Capital Grants Scheme
provided support covering up to 40 per cent of eligible
costs, for the deployment of offshore wind electricitygenerating facilities with certain minimum generation
levels.335
There may also be some conditions related to the
origin of production. For instance, in some US states,
tax credits are only awarded if the raw materials used
during production have been produced in the same
state in which the production plant is situated. This
is the case in Montana, for example, where ethanol
producers receive a tax credit only if their ethanol is
produced from Montana agricultural products, or is
produced from non-Montana agricultural products
only when Montana products were unavailable.336
The following sections outline three types of financial
incentives which are used or are being considered for
use by governments to encourage the deployment
of climate-friendly goods and technologies: fiscal
measures, price support measures and investment
support.
i)

Fiscal measures

Typically, two types of fiscal measure are used to
encourage participation in climate change mitigation
efforts: tax reductions (i.e. tax exemptions, tax
deduction and tax rebates) and tax credits (i.e. income
tax credits, personal tax credits, corporate tax credits,
production tax credits and investment tax credits). Such
fiscal measures may be either targeted at consumption
(i.e. they may reward the purchase and installation of
certain technologies) or at facilitating investment in the
production of climate-friendly goods and renewable
energy.337
Fiscal measures aimed at consumption, for instance,
can be illustrated by the reduction in value-added tax
(VAT) for small hydroelectric, wind and biogas power
generation plants in China, while measures targeting
investment decisions can be seen in the Chinese
government’s reduction of income taxes for producers
of wind and biogas power projects.338
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Another fiscal measure, which is used mainly to
encourage the use of renewable energy sources, is
“accelerated depreciation”, which allows investors in
renewable energy technologies to depreciate the value
of their plant and equipment at a faster rate than is
typically allowed, thereby reducing their stated income
for the purposes of income taxation.339 Examples340 of
countries which use such policies include Mexico,341
the Netherlands,342 India343 and the United States.344
ii)

Price support measures

In the past, feed-in tariffs have been a primary pricesupport mechanism, used both in Europe and in the
United States to encourage the generation of electricity
by means of renewable energy sources. A “feed-in tariff”
usually refers to a regulated minimum guaranteed price
per kilowatt-hour that an electricity company must pay
for renewable energy fed into the national electricity
grid by a private independent producer.345
This type of programme was first implemented in
the United States in 1978, with the Public Utilities
Regulatory Policies Act (PURPA).346 PURPA required
public utilities to purchase power from renewable
energy producers and to pay the utility’s avoided
cost. Another example is Germany’s feed-in tariff,
introduced in the 1991 Electricity Feed Act, and
its successor, the 2000 Renewable Energy Sources
Act.347 Other countries followed these early examples,
including Spain,348 Italy,349 France,350 and the state of
South Australia (for solar photovoltaic installations
only).351 Feed-in tariffs have also been introduced in a
number of developing countries,352 including Algeria353
and Thailand.354 In China, the Renewable Energy Law
(2006) established feed-in tariffs for biomass and wind
power.355
Feed-in tariffs have proved successful for a number of
reasons.356 First, feed-in tariffs for renewable energy
sources usually have a long time-frame and therefore
offer long-term price guarantees, providing a high
level of security for investors. Moreover, feed-in tariffs
are flexible in design and can be adjusted to account
for advances in technology and changing market
conditions, making them more effective and efficient.
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“Net metering” is another common measure aimed
at reducing costs for owners of small-scale on-site
renewable energy power generation equipment.358 If the
amount of power that a consumer’s renewable energy
equipment (such as solar panels or wind turbines)
supplies to the national electricity grid is greater than
the amount the consumer takes from the grid during
a certain billing period, the consumer receives a credit
for that amount on future energy bills. In the United
States, net metering is available in most states,359 while
in Canada it is offered in the provinces of Ontario
and British Columbia.360 Net metering has also been
adopted in Thailand361 and Mexico.362

Investment support policies may also take the form of
favourable lending conditions, or low-cost financing
with subsidized interest rates for investors in climatefriendly technologies or goods.368 For instance, in
Germany the “100,000 Roofs Programme”, launched
in 1999, offered “soft loans” (i.e. at subsidized rates) to
encourage the installation of photovoltaic systems.369
Another example is the Indian Solar Loan Programme,
which provides low-cost financing for solar energy
systems.370
In Bangladesh, the micro-financing institutions Proshika
and Grameen have started to offer assistance aimed at
increasing adaptability and reducing vulnerability to
the effects of climate change, through the use of loans
for construction of safer housing, for helping people
to diversify from agriculture and for undertaking more
disaster-proof activities, and through the provision of
rapid credit facilities to promote fast recovery in the
immediate aftermath of a disaster.371
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property owners can apply for EcoENERGY Retrofit
grants for improving the energy efficiency of their
home.367

Part II

It has also been argued that feed-in tariffs encourage
the development of local production of renewable
energy, thereby increasing price competition, and also
contribute to increasing companies’ profit margins,
thus encouraging innovation. The literature on this
topic shows that feed-in tariffs have been particularly
successful when they form part of a broad package
of support measures, including tax deductions, “soft”
loans (i.e. at subsidized rates) as well as investment
incentives (such as subsidies or partial debt relief ) for
selected technologies.357

4. Relevant WTO rules

In 2006, the state of California approved the California
Solar Initiative, which provides rebates to homeowners,
businesses and farmers for the installation of rooftop
solar systems.366 Grants to encourage energy-efficient
modernization or renovation programmes are offered
in many countries, as for instance in Canada, where

Moreover, some countries may provide domestic
energy-consuming industries with subsidies to offset
the cost of installing emission-reducing technologies,
thus enabling them to maintain international
competitiveness.373 Since the renewable energy and
low-carbon technology sectors are open to international
trade, WTO disciplines on subsidies (as contained
in the Agreement on Subsidies and Countervailing
Measures (SCM)) may become relevant to certain
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Investment support policies are used to reduce the
capital cost of installing and deploying renewable energy
technologies:363 a specified percentage of the costs of
constructing or installing climate-friendly technologies
is returned to the investor in the form of a capital grant,
resulting in significant reductions in the overall cost of
such technologies.364 For instance, between 1994 and
2002, in order to stimulate the development and use of
photovoltaic (i.e. solar) power systems, Japan set up a
capital grant programme365 which is considered to have
been the driving force behind the rapid deployment of
photovoltaic power systems in that country.

Governmental funding policies to increase the
development and deployment of renewable energy
sources and of low-carbon goods and technologies
may have an impact on the price and production of
such goods. From an international trade perspective,
such policies lower the costs for producers, leading
to lower product prices. In turn, lower prices may
reduce exporting countries’ access to the market of the
subsidizing country or may increase the exports of the
subsidizing country.372

Part III

iii) Investment support
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support policies. Moreover, the WTO Agreement on
Agriculture may be relevant: it contains a category of
permissible green subsidies, known as Green Box, which
could allow countries to pursue climate adaptation and
mitigation measures in the area of agriculture.
The SCM Agreement aims at striking a balance between
the concern that domestic industries should not be put
at an unfair disadvantage by competition from goods
that benefit from government subsidies, and the concern
that countervailing measures to offset those subsidies
should not themselves be obstacles to fair trade.374
The rules of the SCM Agreement define the concept
of “subsidy”, establish the conditions under which
WTO members may or may not employ subsidies, and
regulate the remedies (countervailing duties) that may
be taken against subsidized imports.375
The SCM Agreement also contains surveillance
provisions: Article 25 requires each member to notify
the WTO of all the specific subsidies it provides,
and Article 26 calls for the Committee on Subsidies
and Countervailing Measures to review these
notifications.376
Article 1 of the SCM Agreement defines a subsidy
as having three necessary elements: (a) a financial
contribution has been provided; (b) the contribution
was made by a government or a public body within the
territory of a WTO member; and (c) the contribution
confers a benefit.377
A “financial contribution” is defined by an exhaustive
list of measures, which include direct transfers of funds
(for example grants or loans), potential direct transfers
of funds (such as loan guarantees), government revenue
forgone (e.g. fiscal incentives through tax credits), the
provision by government of goods and services other
than general infrastructure, and government purchase
of goods.378 The range of governmental measures which
may be described as subsidies is broadened further by
Article 1.1(a)(2), which includes any form of income
or price support.379
The SCM Agreement does not provide guidance on how
to evaluate whether or not a “financial contribution”
confers a “benefit”. However, the Appellate Body ruled
in the Canada – Aircraft case that the existence of a
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benefit is to be determined by comparison with the
market-place (i.e. on the basis of what the recipient
of the benefit would have received in the market).380
Moreover, the SCM Agreement’s operative provisions
only apply to subsidies that are “specific”381 to a certain
enterprise or industry or to a group of enterprises or
industries, because it is assumed that non-specific
subsidies will not distort the allocation of resources
within the economy.382
The Agreement makes a distinction between two
categories of subsidies:383 (i) prohibited subsidies (i.e.
subsidies contingent upon the export or use of domestic
rather than imported products);384 and (ii) actionable
subsidies (i.e. subsidies that cause adverse effects to
the interests of other WTO members).385 Subsidies
in the second category are open to challenge by other
members only if they are believed to cause adverse
effects. In either case, the complaining member may
challenge the subsidizing member’s subsidies in
WTO dispute settlement.
Three types of adverse effect are identified in the
Agreement:386 “injury” to the domestic industry of
another WTO member; nullification or impairment
of benefits accruing under GATT 1994; and “serious
prejudice” to the interests of another member, as
defined in the SCM Agreement.387 These adverse effects
generally occur when a subsidy has a negative impact
on the access to the subsidizing member’s market or to
a third country’s market, or affects domestic producers
in the home market of the complaining member.388
In addition to challenging subsidies through
WTO dispute settlement, a member may impose
countervailing measures on imported products in order
to offset the benefits of specific subsidies that have
been granted uponthe manufacture, production or
export of those goods.389 However, a WTO member
may not impose a countervailing measure unless three
specific conditions are met: (i) it must determine that
there are subsidized imports; (ii) it must establish
that there is injury to the domestic industry; and
(iii) it must show that there is a causal link between
the subsidized imports and the injury.390 The
SCM Agreement also includes rules on procedures for
initiating and conducting investigations, and rules on
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In relation to climate change, such regulations and
standards intend generally to: (i) improve the energy
efficiency of products and processes; and (ii) reduce
their energy consumption and/or the quantity of
greenhouse gases emitted during the production of a
product, or emitted while it is being used. Moreover,
some regulations and standards are being developed to
facilitate the adaptation to the consequences of climate
change. However, as indicated in Part I, adaptation
measures are usually undertaken in the context of larger
national initiatives related mainly to urban planning,
the water sector and coastal management, and few such
measures have been put in place so far; this section,
therefore, does not review specific examples of such
policies.
Since the 1980s, countries have made increasing use
of mandatory regulations and voluntary standards to
promote the use of more energy-efficient equipment
and electric appliances399 thereby reducing the levels of
greenhouse gas emissions associated with their usage. It
is estimated that energy-efficiency improvements have
resulted in savings of more than 50 per cent in energy
consumption over the last 30 years.400 Furthermore,
according to the Stern Review, there is a considerable
potential for increased energy efficiency in the
buildings, transport, industry, agriculture and power
sectors in particular.401
This section examines the range of technical
requirements aimed at reducing greenhouse gas
emission levels and promoting energy efficiency, and
discusses related implementation and enforcement
instruments, such as information tools, procedures for
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While the TRIPS Agreement sets out general standards
for the protection of intellectual property under
national laws, achieving this “balance” in practice is
a matter for domestic policymakers and legislators to
establish, through an appropriate mix of law, regulation
and administrative measures within the policy
space defined by the TRIPS Agreement, including
through the use of flexibilities in the application of
TRIPS standards. Specifically concerning the
promotion of climate-friendly innovation and the
diffusion of climate friendly technology, patent-related
measures that have been raised in policy discussions
include promoting technology sharing and patent
pooling,394 technology brokering and clearing house
initiatives, more effective use of patent information
tools to locate useful technologies, and the facilitation
of patent examination of green technologies,395 as well
as limitations or exceptions to patent rights such as
research exceptions and specific regulatory interventions
such as non-voluntary licensing,396 government use
authorizations and disciplines or guidelines on patent
licensing to promote competition.397 Beyond patent
law, other areas of TRIPS standards are relevant to the
protection of marks certifying environmentally friendly
products and suppressing acts of unfair competition
such as making misleading representations about the
positive environmental qualities of products (so-called
“greenwashing”).398

In addition to economic incentives such as carbon
pricing and financial measures, another approach
commonly taken in environment and climate strategies
is to develop technical requirements – e.g. in the form
of mandatory technical regulations or voluntary
standards – for products and production methods,
so as to bring about emission reductions and gains in
energy efficiency.
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Finally, the Agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS Agreement) may
be relevant to the development and diffusion of climatefriendly technologies.392 The essential objective of the
grant and enforcement of intellectual property rights,
as set out in the TRIPS Agreement, is to both promote
necessary innovation and facilitate the diffusion of
technology, balancing legitimate interests in a socially
beneficial manner. Intellectual property protection
should “contribute to the promotion of technological
innovation and to the transfer and dissemination of
technology, to the mutual advantage of producers and
users of technological knowledge and in a manner
conducive to social and economic welfare, and to a
balance of rights and obligations”.393

C. Technical requirements to
promote the use of climate-friendly
goods and technologies

Part IV

the implementation and duration (normally five years)
of countervailing measures.391
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assessing conformity to regulations, and restrictions
and prohibitions. The various aspects of the design
of such instruments will determine their potential for
climate change mitigation. Furthermore, since the
fulfilment of certain regulatory requirements may have
an impact on conditions of competition, there can
be implications for international trade, and thus the
relevant WTO rules and work are also reviewed.

1. Key characteristics
a)

Scope

Technical requirements to promote energy efficiency
and reduce emissions levels are mainly developed
and implemented at the national level. Standards
and technical regulations, targeting energy efficiency
in particular, have been adopted by most developed
countries and by a growing number of developing
countries.402 Such national measures can be public
(such as the minimum energy-efficiency performance
standards for major domestic appliances, set by the
federal government in Canada)403 or private (such as
the Leadership in Energy and Environmental Design
(LEED), which is a set of standards in the building sector
developed by the US Green Building Council).404
In addition, national measures can be either mandatory
or voluntary. For instance, in Australia the Minimum
Energy Performance Standards (MEPS) for appliances
are mandatory regulations;405 while in the United States,
ENERGY STAR is a voluntary labelling endorsement
programme.406 Moreover, technical requirements may
also be instituted at the sub-national level, as is the
case in the United States, with California’s appliance
efficiency regulations407 or in Italy, with Umbria’s
energy-efficiency building standards.408
Standards that aim at enhancing energy efficiency
and that set targets for emission reductions are
also developed internationally. Such international
standards are often used as a basis for regulations at
the national level.409 Currently, examples of areas where
international standards may offer practical tools for
the application of climate-related regulations include:
(i) measurement and methodological standards to
measure energy efficiency and greenhouse gas emissions;
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and (ii) standards related to the use and development
of new energy-efficient technologies and renewable
energy sources.
Examples of the first category include standards
prepared by the International Organization for
Standardization (ISO) that can be used to calculate
the thermal properties of a building or of individual
construction materials.410 Similarly, the International
Electrotechnical Commission (IEC) has developed
standards for measuring the efficiency of power
conditioners because of their widespread use in solar
power generation systems.411
Examples of international standards related to the use
and development of new energy-efficient technologies
and renewable energy sources include the ISO standards
on solar energy, hydrogen and wind technologies, and
solid and liquid biofuels.412 In the sector of biofuels
in particular, endeavours to promote collaboration
are being made in order to reduce the significant
differences in the specifications of biofuels between
the major producers and users of biofuels (in particular
with respect to biodiesel).413 Such efforts include the
Tripartite Task Force, whose members are Brazil,
the European Union and the United States;414 the
Energy Working Group in the context of Asia-Pacific
Economic Cooperation (APEC);415 the International
Biofuels Forum416 (which includes Brazil, China, the
European Union, India, South Africa and the United
States); international efforts within the ISO;417 as
well as private sector collaboration efforts, such as the
Roundtable on Sustainable Biofuels.418
b)

Key specifications

Regulators may establish measures that specify
requirements on products and/or processes and
production methods in order to achieve reductions in
emission levels or other energy-efficiency objectives.
Product-related requirements may achieve indirect
results, depending on consumers’ purchasing choices
and after-sale consumption behaviour. In the context
of climate change, such product-related requirements
mainly address the energy efficiency and the greenhouse
gas emissions related to the use of the product. On

Design-based requirements

Technical requirements for energy efficiency or emission
reduction that are based on design or descriptive
characteristics specify the particular features a product
must have, or the specific actions to be undertaken
during production, and determine which goods to use,
or which technologies to install. For instance, several
governments have developed technical measures with
respect to the quality and specifications of biofuels420
(e.g. Brazil,421 India,422 the European Union,423 and the
United States).424 Japan’s standards for business owners
concerning the rational use of energy in factories are an
example of descriptive requirements for a production
process, as they specify, inter alia, that combustion
facilities must use a certain type of energy-efficient
equipment.425
Regulations such as design standards (also called
technology standards) that are based on descriptive
characteristics are best used when there are few options
to the polluter for controlling emissions; in this case, the
regulator is able to specify the technological steps that
a firm should take to control pollution.426 Moreover,
when emissions cannot be measured, or when concerns
exist about the feasibility of other policy options, design
standards related to existing technologies may provide a
practical way to reduce pollution by helping eliminate
the least efficient technologies from the market and
promoting the use of more efficient ones.427
ii)

Performance-based requirements

Performance-based requirements for emission reduction
or energy efficiency (also known as performance

Often, performance requirements are established to
encourage the removal of cost-ineffective, energyinefficient products from the marketplace, and to
stimulate the development of more efficient alternatives
and processes. Performance-based requirements
generally provide more flexibility than designbased requirements, and costs may be lower because
firms can choose how they will meet the stipulated
environmental target. Indeed, performance standards
increase the number of ways that compliance can be
achieved, by offering more than a single mandated
technology. These compliance options may include
finding solutions through changes in the production
process, reduction in output, switching to different
fuels or other inputs, and alternative technologies.428
Costs can be further reduced in performance standard
implementation by the introduction of additional
flexibility, for example through the use of averages.
The performance of a product or process may be set
in various ways. Standards may be established, for
instance, in terms of maximum CO2 emissions levels,
maximum energy consumption levels, minimum
energy performance levels, or minimum fuel economy.
For instance, in the European Union, a directive
provides that the electricity consumption of domestic
refrigeration appliances must be lower than or equal
to a specific maximum allowable value;429 in Australia,
all inefficient incandescent light bulbs are to be phased
out through the introduction of minimum energy
performance standards for lighting products;430 and
in the United States, the US Corporate Average Fuel
Economy (CAFE) Standard sets a target in terms of
minimum fuel efficiency.431
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Part II

i)

Part III

Moreover, standards and regulations, whether related
to products or to processes, can be based either on
design or descriptive characteristics, or in terms of
performance.419 These different characteristics are
outlined in the following subsections.

standards) dictate the standards of performance to be
achieved for products or processes, or mandate specific
environmental outcomes per unit of production
(e.g. they may limit emissions to a certain number of
grams of CO2 per kilowatt-hour of electricity generated).
In other words, they stipulate environmental outcomes
to be delivered by products or production methods,
without pronouncing how the outcomes should be
achieved. Such requirements are especially prevalent
in efforts to improve energy efficiency in such areas as
appliances, buildings and transport.

Part IV

the other hand, requirements targeting production
methods may result in direct environmental outcomes
during production processes, as they improve energy
efficiency or limit greenhouse gas emissions to a certain
level.
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The calculation of the level of performance to be
achieved by a standard may be based on different
factors. It may be based, for example, on the most
efficient product in its category, or on the average
energy consumption or emissions of all products in a
particular category.432 Japan’s Top Runner Program is
an example of the first type of performance calculation:
the most efficient model on the market is identified, and
the energy performance of this “top runner” is used to
set a target for all manufacturers.433 An example of the
second approach may be found in the new US CAFE
standard, which is based on the combined average fuel
economy of all passenger cars and light trucks sold in a
given year in the United States.434
Measures may also set out performance standards which
apply uniformly across an entire product line (e.g. all
light vehicles must achieve the same minimum fuel
economy level), or may provide for variation depending
on categories within the product line (e.g. based on
aspects such as vehicle weight or engine size). For
instance, an EU regulation on emission performance
standards for new passenger cars defines a “limit value
curve” of permitted emissions of CO2 for new vehicles,
depending on the mass of the vehicle: producers
will therefore be required to ensure that the average
emissions of all new cars which they manufacture are
below the average of the permitted emissions for cars of
that mass, as given by the curve.435

2. Key compliance tools
a)

Information tools

Labelling schemes are intended to provide information
to consumers, allowing them to make rational
decisions which take into account the environmental
consequences of specific products, and thus to stimulate
manufacturers to design products that achieve higher
ratings than the minimum standard.436 In other
words, labelling schemes also aim to stimulate market
innovation in energy-efficient products.
Labels, displayed on products at the time of purchase,
encourage responsible action with regard to energy
use by providing consumers with information on the
environmental consequences of the use of specific
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products and/or the environmental impact of their
production process. Labels are often based on, and/or
are used in conjunction with, standards. For example,
the Seasonal Energy Efficiency Ratio label in the
United States, which displays the efficiency of central
air-conditioning units, is used in conjunction with a
minimum energy performance standard.437
One of the main objectives of energy labelling is to
encourage manufacturers to develop and market the
most efficient products, by ensuring that the benefits
of such products can be recognized by the customer. By
increasing the visibility of energy costs and providing
an energy benchmark (i.e. a reference point to compare
the energy performance of one product against that of
another), labelling schemes also aim to stimulate market
innovation in energy-efficient products, transforming
the suppliers of such energy-efficient products from
“niche markets” to market leaders.438
i)

Scope

Labelling schemes have been adopted in many countries
across different sectors.439 While most OECD countries
have used energy-efficiency labelling for a number
of years, a growing number of non-OECD countries
are now also using such measures.440 For instance,
South Africa,441 Argentina,442 Ghana,443 Sri Lanka444
and Tunisia445 have adopted energy-efficiency labelling
schemes.446 However, a study done by the World Energy
Council (WEC) (2008) finds that labels, despite their
recent proliferation, are not as widespread in Africa,
the Middle East, or non-OECD Asia: for example, less
than 20 per cent of the countries in these regions have
refrigerator labels (a common energy-efficiency label in
other regions).447
In addition, labelling schemes can be either mandatory
or voluntary. Examples of mandatory labels include
the energy rating labelling programmes for household
appliances in Australia;448 the CO2 emission labels for
new cars in Switzerland;449 or the fuel consumption
labels of new cars in Canada.450 There are examples of
voluntary comparative labelling programmes in several
countries,451 including several developing economies,
such as Thailand,452 India,453 Brazil454 and Hong Kong,
China.455
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Moreover, several countries have implemented labels
showing the levels of CO2 emitted by new products.
For instance, at the point of sale, new vehicles in
Australia must carry a label on the windscreen giving
information on the vehicle’s fuel consumption and
CO2 emissions.460 In the European Union, new cars are
also required to display labels showing levels of CO2
emissions in units of grams per kilometre.461
In the same way as standards and regulations, on which
they are very often based, labelling schemes can be
directed at products’ characteristics and/or production
processes. However, most environmental labels use
a criterion that focuses on a product’s performance
while in operation, such as its energy-efficiency or
CO2 emissions. Such labels mainly concern household
appliances and cars. For example, Australia,463 the
European Union,462 Canada464 and the United States465
all require energy-efficiency labels for several household
appliances.
Labels may, however, also use broader criteria, such as a
product’s entire life-cycle, including its production, use
and disposal. Such labels focus on ways of reducing the
overall environmental impact of a product, including
improved energy efficiency. Examples of eco-labels,
which include energy-efficiency criteria and life-cycle
analysis, are the Nordic Swan,466 the German Blue

Instead of simply focusing on airfreight of food
products, a number of authors argue that emissions
from the entire transport chain need to be considered.473
Others call for the total energy used from ‘‘production
to plate’’ to be examined.474
iii) Type of instrument
It is possible to distinguish between two main types
of energy-efficiency labels: comparative labels and
endorsement labels. Comparative labels provide
consumers with information enabling them to compare
performance among similar models using categories
of performance (such as a rating of 1 to 5 stars) or a
continuous scale (showing where the product stands
in energy consumption in relation to the amount used
by the most and least energy-efficient models in that
category).475
Comparative labels do not explicitly rank different
products or brands; they simply provide the information
necessary for consumers to make the comparison.
Most comparative labels are of a mandatory nature to
ensure that the least-performing products will also be
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Labelling schemes have also been used by companies to
show the origin of products, how far they have travelled
in order to reach the consumer, and the emissions
generated during their transport.471 In particular, the
term “food mile” is used to refer to the distance food
travels from the location where it is grown to where
it is consumed. There is some debate, however, over
the validity of food miles as an accurate indication of
the energy use and greenhouse gas emissions associated
with agricultural products. More specifically, it has not
only been argued that high food mile ratings do not
necessarily mean that more greenhouse gas emissions
were produced during the life cycle of a product, but
it has also been suggested that airfreight is not a useful
indicator of environmental damage.472

Part II

Most labelling schemes provide information on the
energy efficiency of products or production processes.
Energy-efficiency labels are informative labels that
are affixed to a product and that describe its energy
performance (such as its energy use, efficiency or
energy cost), thereby providing consumers with the
data necessary for making informed decisions.456 Many
countries have introduced energy-efficiency labels for
electrical appliances.457 Energy-efficiency labels are also
present in the building sector. For instance, Denmark
requires large and small buildings to display labels that
evaluate the building’s consumption of heat, electricity,
and water.458 Also, general ecolabels such as the
Nordic Swan, and the German Blue Angel, use energy
efficiency as one of the many criteria used to award the
label to a product.459

Angel467 and the EU’s eco-label Flower.468 The Carbon
Reduction Label in the United Kingdom is another
example of a label that focuses on the whole life-cycle
of the products it labels.469 Some companies have also
introduced their own labels to indicate the energy used
in the production process of their products.470
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ii)
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labelled.476 Comparative energy labels for household
appliances are in place, for instance, in Australia,477 the
European Union,478 Canada479 and the United States.480
Comparative labels have also been introduced in
some developing countries, for instance in Brazil,481
Tunisia,482 China,483 Iran,484 Thailand485 and Korea,486
and are often modelled on successful developed country
labels.487

The first of these procedures involves testing a product
against specific standards, and is the most common
form of conformity assessment, providing the basis
for other types of procedures, such as inspection and
certification. A test is a technical operation carried out
according to a specified procedure, in order to verify
one or more characteristics of the product undergoing
conformity assessment.496

Finally, endorsement labels are also used in some
cases: these are essentially seals of approval given by
an independant party, assuring consumers that a
product meets certain criteria. Endorsement labelling
programmes are usually voluntary.488 An example of
an endorsement label is the voluntary Energy Star
label in the United States, which is now used for over
60 product categories.489 The Energy Star label has
also been adopted by a number of other countries over
the years, in an effort to provide a single set of energyefficiency qualifications.490

Products can be tested at different stages of their life.
For example, the Electricity Generating Authority
of Thailand (EGAT) conducts “ex post testing” on
labelled appliances to ensure their compliance with
efficiency standards. Failure to meet the previously
awarded efficiency rating results in a downgrading
on the efficiency rating scale or complete removal
of the label.497 Similarly, in Hong Kong, China, the
authorities monitor the accuracy of energy-efficiency
claims on energy labels through sampling and ex post
testing.498

A number of developing countries have implemented
their own voluntary endorsement labelling programmes,
similar to the Energy Star: for instance Brazil,491
Thailand,492 and China, whose “China Certificate for
Energy Conservation Product” labelling scheme has
been run by the China Standards Certification Center
(CSC) since 1998.493 Endorsement labels can also
been used in conjunction with comparative labels, as,
for example, in the United States, where the Energy
Star and EnergyGuide labels may be used together.494
Finally, there are examples of labels which are used
to endorse production methods, as is the case of the
Carbon Reduction Label in the United Kingdom.495

A second procedure – inspection – is the examination
of a product design, a product, or a process or
installation, and determination of its conformity with
specific requirements or, on the basis of professional
judgement, with general requirements.499

b)

Conformity assessment tools

A conformity assessment procedure is used to determine
whether the mandatory and/or voluntary requirements
have been fulfilled. Conformity assessments give
consumers confidence in the integrity of products,
and add value to manufacturers’ marketing claims.
This section presents the key conformity assessment
procedures
(testing,
inspection,
certification,
accreditation and metrology) and provides examples in
relation to climate change mitigation efforts.
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Examples of inspection in relation to climate change
related requirements are mainly found in the building
sector. For instance, the Leadership in Energy and
Environmental Design (LEED) standards, administered
by the US Green Building Council, are voluntary
environmental standards for commercial buildings.
Conformity with these standards is assessed through
on-site inspection of five key criteria: sustainable site
development, water savings, energy efficiency, selection
of materials and indoor environmental quality.500
Similarly, in order for homes in the United States to
qualify for the Energy Star label, they must be inspected
by an Independent Home Energy Rater.501 Another
example, in the European Union, is the requirement
for regular inspection of boilers and air conditioning
systems in buildings in order to ensure compliance
with minimum energy performance requirements.502
A third type of conformity assessment tool,
certification, involves written assurance (the certificate)
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A final example of a conformity assessment tool is
metrology, which involves ensuring that the measuring
equipment used in conformity assessments complies
with the requirements for such use.510 For example,
in order to facilitate its compliance assessments on
minimum-efficiency standards developed by the
US Department of Energy, the National Institute of
Standards and Technology developed a specialized
power-loss measurement system for testing the power

Measures have been taken by governments to restrict
the sale or prohibit the import of certain energyinefficient products or to ban the use of certain
greenhouse gases in the composition of products. It is
common for governments to restrict the use of certain
substances for environmental reasons.512 However,
since bans and prohibitions have a direct impact on
trade (by removing or reducing trade opportunities),
governments commonly try to take account of factors
such as availability of viable alternatives, technical
feasibility and cost-effectiveness, when applying such
measures.
Such quantitative restrictions include, for example,
bans to prevent and minimize emissions of fluorinated
greenhouse gases (such as hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulphur hexafluoride
(SF6)). A number of governments have set up
regulatory measures to phase out the use of such gases,
in particular pursuant to the Montreal Protocol.513 For
instance, national legislation is in place in Austria,514
Denmark,515 Switzerland516 and the European Union517
to limit and control the use of HFCs, for example in
refrigeration equipment, foams and solvents.
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Restrictions and prohibitions

Part II

c)

Part III

Accreditation is another conformity assessment tool,
and is the procedure by which an authority gives formal
recognition that a particular person or organization is
competent to carry out specific conformity assessment
tasks.506 This can apply to testing laboratories,
inspection bodies or certification bodies. Accreditation
bodies do not deal directly with the verification of
product specifications themselves; instead they assess
the bodies carrying out such functions.507 For example,
under the Hong Kong Mandatory Energy Efficiency
Scheme, energy test reports must be issued by a
laboratory that has been assessed and evaluated by a
recognized independent certification body, or that has
been accredited by the competent bodies of Hong
Kong, China, or their counterparts in other countries,
according to mutual recognition agreements.508 Also, in
the United States, the Department of Energy requires
accreditation of the laboratories that perform energyefficiency testing on lighting and electric motors.509

transformers used in the transmission and distribution
of electrical power.511

In addition, some other regulations and standards may
also effectively ban certain less energy-efficient products
from the market. For example, several countries are
beginning, or planning, to prohibit the sale of inefficient
lighting products, such as incandescent light bulbs, as,
for instance, in Australia,518 the European Union,519
Canada,520 Chinese Taipei521 and Argentina.522
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issued by an independent external body, stating that
a product, building or company conforms to specific
energy-efficiency or emission standards.503 Carried
out by an independent certification body, certification
programmes help create transparency in markets,
where energy costs are not always visible. Certification
gives confidence to consumers and helps suppliers
build their reputation, expand their market and
promote new products.504 Testing and inspection are
often integral steps in certification being awarded. For
example, all regulated energy-using products (such as
domestic electrical appliances) sold in Canada must
carry a mark indicating that the energy performance of
the product has been verified. The mark must be that
of an accredited independent certification body or a
provincial authority.505

3. Environmental effectiveness
The extent to which energy-efficiency and emissionreduction regulations and standards actually contribute
to achieving their environmental objectives can be
estimated by comparing measurements of the average
annual energy efficiency and energy consumption
achieved for a given product when regulations are in
place with a baseline scenario that assumes no regulations
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were implemented.523 In addition, some other means of
measurement may be used, in particular to evaluate the
environmental effectiveness of a labelling scheme: such
measurements may include consumer awareness and
acceptance of labels (credibility and understanding) and
changes in consumer and manufacturer behaviour.524
A number of studies have shown the potential
of regulations and standards for increasing the
energy efficiency of specific products, particularly
electrical equipment.525 For instance, it has been shown
that, in California, the energy-efficiency standards
implemented and regularly updated since the late
1970s have significantly contributed to the reduction
of energy consumption of major household appliances,
such as refrigerators: the energy use of refrigerators
in 2000 was more than two-thirds lower than it had
been in 1974.526 Some other studies have calculated the
amount of emission reductions resulting from energyefficiency policies. For instance, in the United States, it
was calculated that, if the energy-efficiency standards
for household appliances had not been put in place,
the total projected CO2 emissions from the residential
sector would have been 8 per cent higher by 2020.527
The environmental effectiveness of labelling
schemes aimed at promoting energy efficiency and
reducing emission levels can be evaluated through
examination of the behavioural changes of consumers
and manufacturers.528 Studies show that consumer
awareness of environmental labels varies from country
to country.529 For instance, mandatory energy-efficiency
rating labels in Australia are recognized by more than
95 per cent of consumers.530 In Nordic countries,
the Nordic Swan label, which covers a wide range of
environmental criteria, including energy efficiency,
is recognized by 90 per cent of consumers.531 In the
United States, several surveys have been conducted to
assess consumer awareness and understanding of the
mandatory Energy Guide label. Although recognition
of the label was found to be quite good, understanding
was limited, with respondents unable to accurately
describe the information provided on the label or to
determine which appliance was more energy-efficient,
based on the labels.532
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A number of factors may affect the recognition and
understanding of labels, which, in turn, influence the
market penetration of labelled products and the overall
environmental effectiveness of the scheme. These
factors include: (i) the size and diversity of the market
(i.e. where there is a wide array of brands, models,
sizes, designs and features, the purchasing decisions of
consumers may be more complex); (ii) the credibility
of the labelling programme sponsor (i.e. some studies
show that government-run labels tend to be more
credible, better recognized and more financially stable);
(iii) their clarity and consumer friendliness; and
(iv) the link to a certification programme.533
Finally, the environmental effectiveness of energyefficiency conformity assessment may depend on a
number of other factors, including: (i) the accuracy
of testing results; (ii) the competence of testing
laboratories; (iii) the capacity of testing laboratories to
keep up to date with changes in technology in order to
be more effective; and (iv) the existence of compliance
monitoring.534
Certain conformity assessment procedures, such
as certification and testing, may have a positive
environmental effect by ensuring the introduction
of more efficient technologies. For instance, in the
US automobile sector, ex post testing and potential recalls
of vehicles have been an effective way of influencing
manufacturer behaviour: the expense and consumer
dissatisfaction related to “emission recalls”, when
vehicles fail to meet emission limits, has encouraged
many manufacturers to implement standards that
are stricter than the existing legal standards, and to
design more effective and durable emission-control
systems.535

4. Relevant WTO rules and work
As outlined in the previous sections, countries have
developed a number of climate change related standards
and regulations, including procedures to assess
conformity. The key WTO instrument governing these
measures is the Agreement on Technical Barriers to
Trade (TBT). In addition, certain rules of the General
Agreement on Tariffs and Trade (GATT) may be
relevant, such as GATT Article I (the “Most-Favoured
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Coverage of the TBT Agreement

The TBT Agreement covers three sets of activities:
(i) the preparation, adoption and application of
technical regulations by governments;538 (ii) the
preparation, adoption and application of standards539
by standardizing bodies; and (iii) the conformity
assessment procedures used to determine whether
the relevant requirements in technical regulations or
standards are fulfilled.540
The scope of the TBT Agreement extends to all
technical regulations, standards and conformity
assessment procedures that apply to trade in goods,
i.e. to all agricultural and industrial products.541
However, two areas of trade in goods are excluded from
the TBT Agreement:542 sanitary and phytosanitary
measures, which instead are subject to the provisions
of the Agreement on the Application of Sanitary
and Phytosanitary Measures (SPS); and government
procurement specifications, which are addressed in the
plurilateral Agreement on Government Procurement
(GPA). Technical measures which relate to services are
dealt with under Article VI.4 of the General Agreement
on Trade in Services (GATS).
i) Mandatory regulations, voluntary
standards and conformity assessment
procedures
The TBT Agreement makes a distinction between
technical regulations (with which compliance is

An annex to the TBT Agreement contains the Code
of Good Practice for the Preparation, Adoption
and Application of Standards. This Code of Good
Practice includes all the key legal principles of the
TBT Agreement (e.g. non discrimination, avoidance
of unnecessary obstacles to trade and harmonization).
The Code can be accepted, and its provisions followed,
by any standardizing body within a WTO member’s
territory; by any governmental regional standardizing
body of which one or more members are also
WTO members; and by any non-governmental
regional standardizing body which has one or
more members situated within the territory of a
WTO member.545 Given the recent proliferation of
private carbon labelling (in particular, “food miles”
schemes), some authors have also discussed the potential
relevance of the TBT Agreement to requirements of
this type, which are developed and adopted by private
entities (e.g. food supply chains).546
Finally, given the number of energy-efficiency and
emission-reduction standards that are based on
performance requirements, TBT Article 2.8 is an
important element. This provision states a preference
for regulations based on performance – which may also
be seen as less trade-restrictive measures to regulate –
rather than for regulations based on design. Indeed, the
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Part II

a)

Although the key legal principles are broadly similar
for regulations, standards and conformity assessment
procedures, there are some differences among each
set of provisions, as well as important differences
in the level of obligation of members with regard
to mandatory regulations and voluntary standards.
Indeed, as regards mandatory regulations, members
have an obligation to ensure that these regulations are
consistent the provisions of the TBT Agreement. On
the other hand, with regard to voluntary standards,
members are only required to take “reasonable
measures” to ensure, for example, that standardization
bodies within their territories respect certain disciplines
of the TBT Agreement.544

Part III

Other provisions of the GATT 1994 may also be
relevant. For instance, Article XI requires the general
elimination of quantitative restrictions on the
importation or exportation of products. Article XI 2(b)
introduces an exception to the general rule contained
in Article XI and allows import and export prohibitions
or restrictions “necessary to the application of
standards or regulations for the classification, grading
or marketing of commodities in international trade”.
Furthermore, Article XX establishes exceptions to
GATT obligations which may be applicable to certain
technical measures.537

mandatory), and standards (which are voluntary).
A fair number of climate-related requirements are
voluntary standards and labelling schemes, including
some adopted by private entities.543

Part IV

Nation” clause), Article III (National Treatment
principle) and more specifically, Article III:4.536
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idea of this provision is to allow producers to find the
most cost-effective way of fulfilling the requirements
of a technical regulation. What counts is the result, i.e.
the performance of a product, rather than the way in
which this outcome is achieved.
ii) Products, processes and production
methods
A technical regulation is defined under the TBT
Agreement as a document which lays down product
characteristics or their related processes and production
methods, including the applicable administrative
provisions, with which compliance is mandatory.547
The Appellate Body, in the EC – Asbestos and the EC
– Sardines cases, has set forth three criteria in order
to identify a technical regulation: (i) the document
must apply to an identifiable product or group of
products. A product does not necessarily have to be
mentioned explicitly in a document for that product
to be an identifiable product, as “identifiable” does not
mean “expressly identified”;548 (ii) the document must
lay down one or more characteristics of the product.
This has been interpreted as meaning that the term
“product characteristics” includes not only features and
qualities intrinsic to the product itself, but also related
“characteristics”, such as the means of identification,
the presentation and the appearance of a product;549
and (iii) compliance with the product characteristics
must be mandatory.
As outlined in the definitions of technical regulations
and standards contained in the TBT Agreement,550
such requirements include documents which specify
requirements relative to “processes and production
methods” (PPMs) that are related to the product
characteristics. However, the second sentence of the
definition of technical regulations and standards states
that they “may also include or deal exclusively with
terminology, symbols, packaging, marking or labelling
requirements as they apply to a product, process or
production method”.551
The fact that the second sentence of both definitions
leaves out the term “related” when “labelling”
(among others) is mentioned, has been interpreted
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by some as providing some scope for the labelling of
a non-product related process or production method
(i.e. that does not leave a trace in the final product,
so-called “unincorporated PPMs”) to be covered by the
TBT Agreement.552 As has been seen in the previous
Subsection IV.C.1, a number of energy-efficiency and
emission-reduction standards and labelling schemes are
based on non-product related PPMs (i.e. the emissions
involved in the production of a product do not leave a
trace in the characteristics of the final product).
b) Non-discrimination and the avoidance
of unnecessary barriers to trade
The TBT Agreement applies the core GATT principle
of non-discrimination to each set of activities described
above. Technical regulations, standards and conformity
assessment procedures are to be applied to products
imported from other WTO members in a manner no
less favourable than that accorded to “like” (i.e. similar)
products of national origin (national treatment
principle) and to like products originating in any other
WTO member (most-favoured nation treatment).553
A key question in this context is whether goods
produced with a different emission intensity or energy
intensity may be considered “unlike” pursuant to the
TBT Agreement.554
Moreover, technical regulations, standards and
conformity procedures must also not be prepared,
adopted or applied with the intention or effect of creating
unnecessary obstacles to trade.555 It is important to
note, however, that the TBT Agreement recognizes the
right of members to take regulatory measures to achieve
their legitimate objectives, including: national security;
the prevention of deceptive practices; protection of
human health or safety, animal or plant life or health,
or the environment.556 Thus, the protection of human,
animal or plant life or health and of the environment
could be relevant to an energy-efficiency or emissionreduction regulation.
The TBT Agreement also provides a number of
guidelines and tests to avoid unnecessary obstacles
to trade. For instance, a technical regulation would
be considered an “unnecessary” obstacle to trade if it
was found to be more trade-restrictive than necessary
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The GATT panel found that both the luxury tax
and the gas guzzler tax were consistent with the
national treatment principle.563 However, it found the
CAFE regulation to be inconsistent with this
principle,564 because the separate calculations of fuel
economy for the foreign vehicles discriminated against
foreign cars, and because the fleet averaging requirement
differentiated between imported and domestic cars on
the basis of factors relating to control or ownership of
producers or importers (i.e. based on origin), rather
than on the basis of factors directly related to the
products themselves.565

The TBT Agreement provides for three approaches to
harmonization. First, WTO members are to give positive
consideration to accepting the technical regulations of
other members as being equivalent to their own.568
The TBT Agreement urges countries to recognize the
equivalence of the norms set by their trading partners,
even when they differ from their own, provided they
achieve the same final objective. Second, the Agreement
encourages mutual recognition of conformity
assessment results.569 Countries are encouraged to
recognize the procedures that their trading partners
use to assess compliance with regulations if they are
convinced of the reliability and competence of their
conformity assessment institutions.
Third, and most importantly, WTO members are
urged to use international standards as a basis for
their own technical regulations, standards and
conformity assessment procedures,570 except when
such international standards would be an ineffective or
inappropriate means for the fulfilment of the legitimate
objectives pursued.571 Moreover, in order to encourage
members to base their regulations on international
standards, the Agreement contains a “rebuttable
presumption” that any technical regulation which is
prepared in accordance with (and not only “based on”)
relevant international standards will not be considered
an unnecessary obstacle to trade.572 In this context, the
TBT Agreement also provides that members, within
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Energy-efficiency standards and regulations and their
related conformity assessment procedures may act as
a barrier to trade, in particular when they differ from
country to country.566 Differing requirements raise
the cost of information, and make exporting to other
markets more difficult. A solution to this obstacle is the
harmonization of norms, which may be described as
the adoption by several countries of common norms on
the same subject, where previously each might have had
its own set of requirements.567 Harmonization is a core
principle of the TBT Agreement, and the importance
of international standards is enshrined in its Preamble.
The TBT Agreement strongly encourages efforts by
WTO members to harmonize technical regulations,
standards and conformity assessment procedures.

Part I

Harmonization

Part III

The non-discrimination principle has also not
been tested in the context of the TBT Agreement.
However, it may be interesting to note an unadopted
GATT panel report; the United States – Automobiles
case. In this case, the panel examined three US measures
on automobiles: the luxury tax on automobiles, the
“gas guzzler” tax on automobiles, and the Corporate
Average Fuel Economy regulation (CAFE). The luxury
tax of 10 per cent was imposed on the first retail sale of
vehicles over US$ 30,000 (a tax paid by customers).560
The gas guzzler tax was an excise tax on the sale of
automobiles within “model types” whose fuel economy
failed to meet certain fuel-economy requirements (a tax
imposed on manufacturers).561 The CAFE regulation
required a minimum average fuel economy for
passenger automobiles (or light trucks) manufactured
in the United States, or sold by any importer.562 For
companies that were both importers and domestic
manufacturers, the average fuel economy was calculated
separately for imported passenger automobiles and for
those manufactured domestically.

c)

Part IV

to fulfil a legitimate objective.557 Similarly, conformity
assessment procedures should not be stricter than is
necessary to give confidence that products conform
with technical regulations and standards.558 Although
the provisions of the TBT Agreement mentioned in
this subsection have never been tested in the Dispute
Settlement Body, it may be relevant to refer to the panels’
and the Appellate Body’s interpretation of the word
“necessary” in the context of GATT Article XX.559
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the limits of their resources, must play a full part in the
preparation of international standards, with a view to
harmonizing technical regulations.573
Although a list of international standardizing bodies
for the purposes of the TBT Agreement does not exist,
guidance on the identification of these bodies may be
found in a decision adopted in 2000 at the Second
Triennial Review by the TBT Committee on principles
for the development of international standards, guides
and recommendations.574
d) The TBT Committee and transparency
requirements
Transparency is a core principle of the WTO and
features in many WTO agreements, including the
TBT Agreement. It is an important tool to ensure that
trade flows as smoothly, predictably and openly as
possible. In the TBT Agreement, WTO members are
required to share information on any draft technical
regulations and conformity assessment procedures that
may have an impact on trade: such measures must be
notified to other members.575 Notifications can make an
important contribution towards avoiding unnecessary
obstacles to trade and can provide members with the
opportunity to influence proposed regulations of other
members.576
Moreover, a Committee on Technical Barriers to
Trade,577 composed of representatives from each WTO
member, meets three to four times a year. An official
record of the discussions held during formal meetings
is prepared, and is made available to the public.
About half of each meeting of the TBT Committee is
dedicated to the discussion of specific trade concerns
that members may have in relation to technical
regulations or conformity assessment procedures which
have been proposed or adopted by other members. The
Committee therefore provides an important forum
to discuss technical requirements to mitigate climate
change. Such concerns are often based on a notification
of a technical regulation or conformity assessment.
Usually, before raising a specific trade concern in the
TBT Committee, members go through several stages
of information exchange and consultation.
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Most trade concerns are in relation to the
implementation of transparency procedures and claims
that certain measures adopted by WTO members are
more trade-restrictive than necessary. In recent years,
a number of measures related to the reduction of
emissions of certain equipment or the improvement
of energy efficiency of electrical appliances have been
discussed in the TBT Committee and/or notified to
other members.
For instance, in 2007 Brazil notified a draft technical
regulation which sets down minimum energy
performance standards for non-electric water heaters;578
in 2008, the European Communities notified a draft
regulation that established CO2 emission performance
standards for new passenger cars;579 Singapore notified
a regulation that stipulates that motor vehicles must
be registered and labelled to provide information on
their levels of fuel consumption and CO2 emissions;580
and China notified several technical regulations related
to the energy efficiency and energy conservation of
electrical storage water heaters, copy machines and
computer monitors.581
e)

Technical assistance provisions

The TBT Agreement contains detailed provisions on
technical assistance to developing countries and leastdeveloped countries.582 These provisions are mandatory
but most of them are accompanied by one or more
qualifications, such as “take such reasonable measures
as may be available to them” or “on mutually agreed
terms and conditions”. These provisions combine
two sorts of obligations: obligations to advise other
members, especially developing-country members, on
certain issues, and obligations to provide them with
technical assistance.
Members have an obligation, if so requested, to advise
developing-country members and provide them with
technical assistance, on mutually agreed terms and
conditions, regarding the establishment of national
standardizing bodies, and participation in international
standardizing bodies; the establishment of conformity
assessment bodies; the steps that should be taken by
developing countries’ producers if they wish to have
access to systems for conformity assessment operated
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Moreover, WTO members have, in relation to the
activities of bodies within their territories, the obligation
to encourage their national standardizing bodies to
advise developing-country members and provide them
with technical assistance regarding the establishment
of national standardizing bodies, and participation in

international standardizing bodies. WTO members are
also obliged to arrange for the regulatory bodies within
their territories to advise developing-country members
and to grant them technical assistance regarding the
establishment of regulatory bodies, or conformity
assessment bodies, and regarding the methods by
which their technical regulations can best be met.
Another obligation of WTO members is to encourage
bodies within their territories which are members or
participants of international or regional systems for
conformity assessment to advise developing-country
members, and to consider requests for technical
assistance from them regarding the establishment
of the institutions which would enable the relevant
bodies within their territories to fulfil the obligations
of membership or participation.

Part IV

by governmental or non-governmental bodies within
the territory of a developed-country member; and the
establishment of the institutions and legal framework
which would enable developing-country members to
fulfil the obligations of membership or participation
in international or regional systems for conformity
assessment.583 Some members regularly inform the
Committee of their technical assistance programmes in
the TBT field.584
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in the TBT Field (European Commission and EU Member States funded.
Active Projects in 2006-2007), G/TBT/W/303.
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and production methods, with which compliance is not mandatory. It
may also include or deal exclusively with terminology, symbols, packaging,
marking or labelling requirements as they apply to a product, process or
production method”.
540 A conformity assessment procedure is defined in TBT Annex 1,
Paragraph 3 as: “Any procedure used, directly or indirectly, to determine
that relevant requirements in technical regulations or standards are
fulfilled”. The Explanatory note of Annex 1, Paragraph 3 provides a
non-exhaustive list of conformity assessment procedures which include:
procedures for sampling, testing and inspection; evaluation, verification
and assurance of conformity; and registration, accreditation and
approval.
541 TBT Article 1.3.
542 Pursuant to the General interpretative note to Annex 1A, if there
is conflict between a provision of the GATT 1994 and a provision of
another agreement contained in Annex 1A of the WTO Agreement,
e.g. the TBT Agreement, the provision of the other agreement shall
prevail to the extent of the conflict. See Appellate Body, Brazil – Desiccated
Coconut, p. 16.
543 The relevant provisions for mandatory requirements are Articles 2
and 3 while Article 4 and Annex 3 are relevant to voluntary standards.
For conformity assessment procedures, key provisions are Articles 5 to 9.
544 See Article 4 and Annex 3 of the TBT Agreement.
545 TBT Annex 3, Paragraph B.
546 Pursuant to TBT Annex 1, Paragraph 8, a non-governmental body
is a “[b]ody other than a central government body or a local government
body, including a non-governmental body which has legal power to
enforce a technical regulation”. See e.g. Appleton (2009), p. 13.
547 In addition, TBT Annex 1.1 provides the following examples
of requirements which can be included in a technical regulation:
terminology, symbols, packaging, marking or labelling requirements as
they apply to a product, process or production method.
548 Appellate Body, EC – Sardines, para. 180.
549 Appellate Body, EC – Asbestos, para. 67.
550 Annex 1, paras. 1 and 2. Pursuant to Annex 1.2, a standard is a
“[d]ocument approved by a recognized body, that provides, for common
and repeated use, rules, guidelines or characteristics for products or
related processes and production methods, with which compliance is
not mandatory. It may also include or deal exclusively with terminology,
symbols, packaging, marking or labelling requirements as they apply to a
product, process or production method”.
551 In response to a request of the Committee on Trade and Environment
in 1995, the WTO prepared a note on the negotiating history –
covering both the Tokyo and the Uruguay Round negotiations – which
included a discussion on the coverage of the TBT Agreement relating to
processes and production methods unrelated to product characteristics.
See WTO (1995), pp. 37-54.
552 For a discussion of the non-product related PPM issue, see e.g. Waide
and Bernasconi-Osterwalder (2008), p. 8. Appleton (2009), pp. 6-7.
Verrill (2008), p. 47.
553 See TBT Articles 2.1 (for technical regulations), 5.1.1 (for conformity
assessment procedures) and Annex 3.D (for standards).
554 The non-discrimination principle and the related terms “like
products” and “no less favourable treatment than” have not been tested in
dispute settlement proceedings in the TBT context. For more information
on the like product concept under the GATT, see Section IV.I.A.
555 See TBT Articles 2.2 (for technical regulations), 5.1.2 (for conformity
assessment procedures) and Annex 3.E (for standards).
556 See TBT Article 2.2.
557 TBT Article 2.2.
558 TBT Article 5.1.2.
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